AN EXPLORATORY STUDY OF MATHEMATICS
TEACHERS’ BELIEFS AND CLASSROOM PRACTICES
IN STATE SCHOOLS AND PRIVATE PREPARATORY
COURSES:

AN INSTITUTIONAL PERSPECTIVE

Mehmet Kerem KARAAGAC
B.Ed. (Balikesir), M.Ed. (L.eeds)

Submitted in accordance with the requirements for the degree of Ph.D.

The University of Leeds
School of Education

April 2006

The candidate confirms that the work submitted i1s his own and that appropriate credit
has been given where reference has been made to the work of others.

This copy has been supplied on the understanding that it is copyright material and that
no quotation from the thesis may be published without proper acknowledgement.




DEDICATION

[ dedicate this thesis to my dear parents
Macide KARAAGAC

and

Ramazan KARAAGAC




ACKNOWLEDGMENT

This thesis has been not just a piece of academic writing but reified expression of my
professional and personal development. There are, therefore, so many people who directlv
and indirectly contributed to 1t and supported me to get through rough and bumpy road of
PhD. I would like to express my sincere gratitude for them. Please do accept my heartfelt

apologies 1t I omitted someone mistakenly.

First of all, I am deeply grateful to my supervisors Dr John Threlfall and Dr John
Monaghan for their invaluable guidance, continuous support and encouragement. They
painstakingly read and commented on the drafts of the study and offered invaluable advice
and stimulating discussions. Dr. Monaghan’s enthusiasm for his work and passion for
research in mathematics education has been inspirational for me. I felt privileged to have
been working with him. Dr. Threltall always provided exceptionally insightful comments

and more importantly he has always been there for me.

My sincere gratitude also goes to my close friend Dr Erhan Bingolbali for his support both
intellectually and emotionally. My thanks also go to Dr. M. Fatih Ozmantar and Dr. Al

Delice for their encouragement and academic support.

Special thanks go to my sponsor, the Turkish Ministry of Education, for funding this

research and the teachers who took part in this study for their cooperation. Without them I

would not be able to complete this thesis.

Last, but by no means the least, I am grateful to all my family members provided constant
love, support and encouragement which gave me strength in completing this seemingly
endless journey. I, therefore, would like to dedicate this thesis to my parents for always

being there for me when I needed most.

i




ABSTRACT

T'his study explores mathematics teachers’ classroom practices in Turkey and is centrally
informed by socio-cultural theories. The research examines mathematics teachuss’
instructional practices in relation to the wider institutional context in which teaching

practices are situated.

The study takes a naturalistic approach, with minimum prior assumptions on the way in
which teachers’ classroom practices are examined. The structure of the examination of
practices 1s grounded 1n the data itself. A multiple-case study methodology was used for this
purpose. The main data included observation of four mathematics teachers’ lessons from
difterent institutional backgrounds (two state school and two private preparatory courses). |
video recorded teachers’ lessons while they were teaching the topic ‘functions’ over a period
of one month, a total of 52 lessons. Other sources of data included semi-structured interviews

and a questionnaire administered to 87 teachers.

The findings from the analysis of interviews suggested that all of the teachers described their
lessons in the same manner and I conclude that all four teachers’ instructional practices
contain two main elements: ‘content’, where the theory of the mathematical knowledge to be
taught is presented; and ‘example solving’, where the theoretical knowledge presented was

essentially put into practice. Analysis of the video data suggests different patterns of

practices in the teachers of different institutions.

My attempt to make sense of these differences revealed an emergent theme that I pursued:

that the institutional context influences teachers’ practices more than I expected and more

than is reported 1n the mathematics education literature.

The findings reveal associations between specific instructional materials, teaching practices
and institutions. The analysis of data also shows that the institutional context influences
teachers’ practices to an extent that teachers subordinate their own views regarding their
teaching practices, 1.e. teachers adopt teaching practices the institution they are working in
promotes, even though they believe that these are not the most appropriate teaching practices
to facilitate student understanding of mathematics. On the basis ot these findings: I argue that
individual differences in teachers’ practices may be reduced by the institutions, depending on
the degree of influence of the nstitution concerned; [ argue that institutions influence
mathematics teachers’ professional development; [ introduce the construct ‘contextual

density” to describe the varying degrees of influence of institutions on teachers.
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CHAPTER 1- INTRODUCTION

Mathematics education in Turkey is a fast growing research area, and yet, it is in its
early stages of development. There is more and more interest in this area as time passes.
Yet, there are still several fundamental questions left unanswered. One of them is
regarding mathematics teachers’ classroom practices. My review of literature on
mathematics teachers’ classroom practices yielded very little. This is not an unexpected
result considering the fact that educational research in general does not have a long
history after the establishment of the Turkish Republic. This situation has led me to
focus on high school mathematics teachers’ classroom practices in Turkey. Because of
the great importance of university entrance examination, certain private educational
institutions have emerged. These institutions teach the same mathematical topics to their
students, but they focus on students’ preparation of examination 1n terms of
mathematical knowledge and examination psychology. Therefore I have included
teachers from these institutions into my sample to have comparable and more

meaningful results.

With regard to the research on mathematics teachers and mathematics education as a
whole, there has been a considerable change in the way researchers carry out their
studies since the 1980s. The focus merely on the students’ and teachers’ cognition has
begun to include recognition of the broader context within which the teaching and
learning took place. Thus, a major focus in research in mathematics education has

become the influence of socio-cultural contexts on the students’ and teachers’

cognitions and mathematical practices.

This led me to explore mathematics teachers’ classroom practices at the high school
level, with recognition of the importance of the broader context in which teaching and
learning took place. As many researchers (see for example Fang 1996; Nespor, 1987)
have pointed out, teachers’ practices need to be understood in relation to their beliefs. In
mathematics education this especially includes teachers’ beliefs about teaching and
learning mathematics. Therefore, teachers’ practices are examined against the
background of their beliefs about teaching and learning mathematics. I also include
teachers’ beliefs about their work setting, which 1s 1n agreement with my consideration
of the socio-cultural context of teaching as significant element in understanding

teachers’ practices. In the following section I will provide brief background information




regarding the Turkish educational system and the institutions in which the present study

took place.

1.1 Research Context

In the Turkish education system, curriculum subject-matter, syllabuses, textbooks and
teachers’ guidelines for all schools are subject to national regulations, prescribed by
central government. The norms are followed by individual schools and teachers, so that
the system operates in the same mode and at the same rate in every corner of the
country. The norm in educational management seems to be that ‘central government
knows best’. Head teachers, then, regard themselves primarily as executors of
regulations and norms 1ssued from above. Local directors of education are intermediate
links 1in the chain of command with limited innovative powers. In Turkey the
administrative structure of Turkish education i1s centred on the National Ministry »f
Education, which may indeed have one of the largest bureaucratic hierarchies in the
world (Karakaya, 2004, p. 197). The Minister takes the final decision, affecting the
administration of all the schools in the country. His signature must appear on all orders,
even 1n the case of relatively minor matters, in schools. All educational activities for
each school operate within a framework of regulations set up by the central ministry.
Therefore, Turkish education 1s highly centralized where policy-making and
administration of schools are conducted and regulated at ministerial level. This 1s even

more apparent in the case of secondary education. Karakaya (1994) states:

It must be pointed out that 1t 1s difficult to imagine a system in which less
opportunity is given to individual schools and teachers to exercise initiative,
and in which all changes and adjustments must come from a place remote from

the real school situation (Karakaya, 1994, p. 197).

The basic structure of the Turkish national education system 1s outlined in the Basic
Law on National Education (Law no. 1739). This system has four main levels: pre-

school, basic education, Secondary education and Higher education.

Pre-school level involves initial education of children before the age of 6. Pre-school
education, which is optional, is carried out in independent kindergartens, nursery classes
in primary schools and preparation classes. Basic education comprises the education of
children in the 6-14 year age group. It provides children with basic knowledge and

ensures their physical, mental and moral development in accordance with national

[




objectives. Eight years of basic education is compulsory for all Turkish citizens who
have reached the age of six. This level of education is free of charge in public schools.
There are also private schools under state control. Secondary education compris~s
education of students in the 15-17 year age group. It encompasses two categories of
educational institutions, namely general high schools (majority) and vocational and
technical high schools where a minimum of three years of schooling is implemented
after the basic education. General high schools are educational institutions that prepare
students for institutions of higher learning. Higher Education involves universities and

accepts students with sufficient scores at the university entrance examination (UEE).

In Turkey, the UEE 1s of great importance for students and their families as it plays a
crucial role 1n the students’ future lives and career choices. It 1s essentially a gateway
for most students for their future career. A satisfactory score in the UEE 1s a pre-
condition for all students who want to continue their education at the university level.
However, this examination 1s extremely competitive. For example, among 1 728 076
students who sit the examination only 192 632 were successfully placed in a 4 year
program in 2004'. The capacity of the good departments in universities, those from
which one can easily get a job after graduating, 1s roughly 200,000. This situation puts a
oreat pressure on students. As a matter of fact, a considerable number of students take
the UEE two or three times as they do not get a score high enough to get a place in a
cood university for the first time. A common metaphor used to express the competitive

nature of preparation for the examination 1s “Horse racing”.

In the UEE, there are two main parts: social sciences and physical sciences. Table 1.1

shows subjects examined 1n each part.

R e e e e .- S S S ik
______ “‘MW _’_.'__ LI IO N LR TR LA AP IR R e E R . . s . A - W :

Social sciences ~~ Physical sciences
“Turkish Language Mathematics

History Physics

Geography Chemuistry

Psychology & Sociology ~Biology

. PRCODEN PR e L L S T S LD L D

Table 1.1 The subjects examined in UEE.

High school students choose their modules, or take classes, according to the part they

have chosen after the first year of high school. Despite this separation, every student

' See http:/www.osym.gv ir.




needs to answer questions from all subjects to do well in the actual examination®. 45 out
of 180 questions in UEE are mathematical and this makes mathematics ‘a bridge
through which everyone have to pass’ whether they like it or not. Even those who have
chosen social sciences also need to answer mathematics questions correctly to get a
good score, as it constitutes 25% of the examination. The examination system was
changed a number of times in the past. For example, unlike the current system®, which
s single examination, it used to have two legs (OSS-student selection examination, and

OYS-student placement examination) and the second leg was significantly harder to

pass than the first leg.

In the last 25 years, parallel to the growing number of students and changes in the UEE
regulations, “Private Educational Institutions’ or ‘Private Preparatory Courses’ (PC)
have gradually appeared’. These institutions are at the forefront of the Turkish
education agenda and an issue of debate. Until 1979 there were few of these courses and
they existed only in the big cities. In 1983, opening PCs was legally banned (Law No:
2843) as they were claimed to ‘break the law of equal right to have education’ and their
preparatory mission was proposed to be undertaken by the state schools (SS) (Oztiirk,
1994, p. 4; Tunay, 1992, p. 17). However, by 1984 they were allowed to continue their

existence (Law No: 3035, Oztiirk, 1994, p. 4).

Since these mnstitutions play an important role at a crucial stage of students’ life they are
an ntegral part of the Turkish education system. The number of these institutions,

which was 174 in 1984, 1s not less than 4000 throughout Turkey today.

There may be several reasons why they exist. However, the major reason seems to be
the discrepancy between what 1s taught in state schools and what 1s required for a good

score in the UEE. This gap, whose existence was confirmed by one of the Ministry of

Education reports (see Ergiin, 1990, p. 24-25), may be one major reason for the

existence of these private courses. Another reason why the number of PEI increased
rapidly may be the nature of the test. It 1s a multiple-choice test and existing literature
suggests that coaching for testing helps students to raise their scores. Bunting &

Mooney (2001) examined the effects of practice and coaching on test results for

* The information presented here is describes the regulations at the time of the data collection and may

have changed in the later years.
> The information based on single leg examination (OSS) in 2004, which was modified later on.

* Despite the fact that some of the regulations date back to 1915 (Tunay, 1992).




educational selection at 11 years of age and claimed that ‘The effect of sustained
coaching over a period of 9 months is shown to be substantial’ (ibid, p. 243). These

Institutions are regarded as an important helping hand for the student in their test

preparation.

Despite the widespread existence of these private institutions in Turkey and t-e
magnitude of the debates of academics about testing as it relates to classroom teaching
and that these institutions seem to be a significant part of students’ experiences of
mathematics, there 1s lack of research on these institutions. The extant research does not
seem to go much beyond a survey of student demographics, student attitudes towards
PCs (Sirin, 1998; Tunay 1992; Oztiirk, 1994) or the correlation between mock
examinations in PCs and UEE (Dogan, 1999). My review of literature resulted in no
research on instructional practices of the mathematics teachers working in these
institutions. Similarly, and surprisingly, the same could be said for mathematics
teachers working in the SS at the high school level. This 1s, perhaps, because
mathematics education 1s a new area of research 1n Turkey. Therefore, there 1s a need

for research on mathematics teachers’ instructional practices in SS and PCs.

1.2 Research Focus and Research Questions

The present research aimed to explore mathematics teachers’ classroom practices from
two types of institutions (SS and PC). In order to achieve a better understanding >t
teachers’ instructional practices, I also examined the broader context in which teaching
takes place. This is in line with Lerman’s (2001) suggestion that educational research
should focus on some particular issues taking into account the social context in which
the research is conducted, thus, integration of these two dimensions into the research.

This approach provided a basis for my research foci and research questions, which are

as follows.

Research Focus 1 (RF1): The first research focus is, essentially, on mathematics

teachers’ classroom practices. It deals with the ways in which the mathematical
activities have been framed by the teacher. Using Lerman’s (2001) metaphor, this focus
aims to ‘magnify’ teachers’ instructional practices to explore essential facets of teaching

activities taking place in the two types of institutions. Therefore the present research

focus has the following research questions:




RQla: What are the important features of practice from the point of view of the

teachers in the two institutions?

RQ1b: How can teachers’ practices be described in terms of these features?

Research Focus 2 (RF2): My second research focus is mainly on how the broader
context 1n which teaching takes place influences the teachers’ practices. This ‘zoom out’
1s aimed to complement the ‘zoom in’ of RF1 as it is anticipated to provide a broader
picture of the context of the present research. This is addressed through two research

questions:

RQ2a: What are teachers’ beliefs and perceptions about teaching and learning
mathematics and how do they relate to their practices?
RQ2b: What are teachers’ perceptions of the broader institutional context in which their

practices are situated and how do they relate to their practices?

REF2 and related research questions was intentionally left relatively broad. This stemmed

from my realisation of the importance of being open to possible themes that may

emerge.

1.3 Methodology

] used case study methodology for my study as I needed authentic in-depth data rather
than broad but surface data. Four mathematics teachers made up the ‘cases’ of this
multiple-case study. Two teachers were selected from each of two institutions (PEIs and
SSs) on the basis of their willingness to participate and their timetable. The feasibility of
the research was a major determinant of such a selection process. These teachers’
lessons were video recorded when they were teaching the topic of functions. These
video recordings were the main source of information on teachers’ practices. Case study
methodology also allowed me to carefully explore teachers’ beliefs and perceptions
about teaching and learning mathematics as well as their ideas about the institutions 1n
which they work. Two separate interviews for each teacher were designed and
conducted. One set of interview questions probed the teachers own explanation of their

teaching and another probed the teachers’ beliefs to complement the first one.




In addition to the main data source (four teachers), many other mathematics teachers
from both types of institutions were interviewed. I also collected various teaching
materials used in both types of institutions such as mock examination booklets,
examination papers and various tests. Small amounts of data were also collected from
students of these teachers to see their perceptions of the case teachers’ practices. ]
therefore interviewed a small number of students. One aim of this multi-faceted
approach 1s to enhance interpretability (Robson, 1993, p. 291) of the findings.
Additionally, such an approach is regarded as a highly useful particularly in case studies

(Cohen and Manion, 1994). This multi-faceted approach provided extra support for the

inferences made on the basis of main data source.

1.4 Summary of the Chapters

This section summarises the contents of the following chapters.

In chapter 2, I provide a literature review in order to situate my research within the
extant literature, to provide the rationale behind the research foci and to inform the
discussion of the findings. In the first section, I review the research on teachers’ beliefs
in relation to their practices. The second section provides a brief review of research on
teachers’ goals and decisions. In the third section, I attend to the existing research in
teacher socialisation. The last section presents the current trends in research on teachers,

which strives to establish the lack and the importance of examining teachers’ practices

from an 1nstitutional perspective.

In chapter 3, I provide a detailed description of the methodology used in the study. In
the first section, I present the aims of the present study, its nature, piloting and
methodological issues surrounding the case study as a method. This 1s followed by the
presentation of the issues regarding research tools and data collection and the sources of

information. In the fourth section, I present the analysis of the data. The last section

concludes with considerations of reliability and validity.

Chapter 4 presents the results of the present study. The results chapter 1s made up ot
four main sections. I provide background information and findings for each case
(teachers). The first two sections are allocated to PC teachers, while the third and fourth

sections were allocated to SS teachers. The section allocated for each teacher 1s divided




nto 4 main sub-sections. In the first, I present the teacher’s personal information,
his/her weekly schedule and my contact with him/her as background information.
Secondly, I present the organisation of his/her teaching of the topic of functions. This is

followed by analysis of a specific lesson in detail in the third section. The fourth section

presents the teachers’ beliefs and goals.

In Chapter 5, I bring the findings presented in the results chapter together. This is to
synthesise the results of the study in order to make sense of the discussion in the
Chapter 6. In the first section of this chapter, I present comparison of the SS and PC
teachers’ overall lesson structures. The second and the third section present a synthesis
of the findings from the teachers’ classroom practices in ‘content’ and ‘example

solving’ segments of their lessons, respectively.

Chapter 6 1s the discussion chapter. I discuss findings of the study in relation to the
literature presented in Chapter 2. In the first section, I will attend to the meaning of the
term ‘institution’ 1n this study. In the second section, I argue that there are associations
between certain materials and practices and certain institutions. [ argue in the third
section that the institutions may be so influential on teachers’ practices that teachers
may subordinate their own personal views in relation to their practices. In this section, I
maintain that teachers may prefer to teach in the way that the institution they are
working in suggests even though they clearly think otherwise. That may mean that
individual differences in teachers’ practices may even be reduced by the institutions
depending on the ‘density of the institutional context’, which I explain in the fourth

section. In the final section of this chapter, I discuss the influence of institutions on

teachers’ professional development.

Chapter 7 is the conclusion chapter. It presents the conclusions of the study, which
clarifies the contribution of the current study to the extant literature, and presents my

suggestions for further research. These are followed by the limitations of the current

study.




CHAPTER -2 LITERATURE REVIEW

In this chapter I will present the pertinent literature in order to situate the present
research into the existing body of knowledge on teachers. In the first section, I review
the research on teachers’ beliefs in relation to their practices. In the second section, I
present research on teachers’ goals and decisions. In the following section, I attend
briefly to the existing research in teacher socialisation. The last section briefly

presents the trends in research on teachers.

2.1 Research on Teachers’ Beliefs in Relation to Practices

Understanding teachers is one of the major goals of educational research. There has
been considerable theoretical and empirical research devoted to the understanding of
teachers and their instructional practices (Shavelson & Stern,1981; Clark & Petersen,
1986; Day, Pope & Denicolo,1990; Fang 1996). Findings from various branches of
educational research indicate that a large number of factors may influence teachers’
practices (Clark & Petersen, 1986; Borko & Putnam, 1996). For example, different
types ot teachers’ knowledge (e.g., subject matter knowledge, pedagogical content
knowledge), curriculum, and textbooks used may all influence teachers’ practices.
However, research on teachers suggests that beliefs are one of the major factors
affecting teaching (Thompson, 1992; Calderhead, 1996; Pajares, 1992; Kagan, 1992
Richardson, 1996). In fact, “there has been a considerable amount of research on
teachers’ beliefs based on the assumption that what teachers believe 1s a significant
determiner of what gets taught, how it gets taught, and what gets learned in the
classroom” (Wilson & Cooney, 2002, p. 128). Moreover, 1n her recent article, Speer
(2005) argues that research on teachers’ beliefs 1s abundant because other factors fail
to fully explain the nature of teachers’ instruction. As a result, 1t 1s argued (Pehkonen
& Torner, 1999, p.S) that the link between teachers” beliefs and their practice 1s
considered to be well-established. Pehkonen & Torner (1996, 1999) say, for example,
that beliefs act as a ‘regulating system’ that drives actions. Others contend that

“beliefs are instrumental in defining tasks and selecting the cognitive tools with which

to interpret, plan, and make decisions regarding such tasks; hence, they play a critical

role in defining behaviour and organizing knowledge and information™ (Pajares, 1992,

p. 325). Standen (2002) stresses that :



Ihe concept of beliefs has a significant and primary role in understanding
personal meaning with which teachers imbue their practice...a more
appropriate way of investigating why teachers choose one course of action in
preference to others is through the construct of teachers’ beliefs. ..teachers’
beliets provides a suitable framework for explaining how teachers negotiate
the different dilemmas that are presented in the daily routines of the
classroom. This is particularly evident in the way in which beliefs filter the
knowledge considered appropriate to use in the classroom and in providing a

frame for interpreting the challenges that emerge (p. 26-27).

In this vein, Speer (2005) states that:

Beliefs appear to be, in essence, factors shaping teachers’ decisions about
what knowledge is relevant, what teaching routines are appropriate, what
goals should be accomplished, and what the important features are of the

social context of the classroom (p. 365).

Despite the tact that beliefs may be regarded as “the best indicators of the decisions
individuals make throughout their lives” (Pajares, 1992, p. 307), there has not been a
consensus on what 1s to be taken as ‘belief” (Hekimoglu, 2004). The need for a
commonly agreed definition of belief 1s acknowledged and a number of definitions
have been put forward. Hart (1989), for example, uses “the word belief to reflect
certain types of judgments about a set of objects” (p. 44). Lester et al. (1989) state that
“beliefs constitute the individual’s subjective knowledge about self, mathematics,

problem solving, and the topics dealt with in problem statements” (p. 77). Nespor

(1987) talks about ‘belief systems’ rather than beliets:
Belief systems often include affective feelings and evaluations, vivid
memories of personal experiences, and assumptions about the existence of
entities and alternative worlds, all of which are simply not open to outside

evaluation or critical examination in the same sense that the components of

knowledge systems are (p. 321).

Ponte (1994) (as cited in Pehkonen & Torner, 1999) puts beliets and conceptions in
one basket and states that: “beliefs and conceptions are regarded as part of knowledge.
Beliefs are the incontrovertible personal ‘truths’ held by everyone, deriving from
experience or from fantasy, with a strong affective and evaluative component™ (p.
169). Some researchers define the term from more of a mathematics education point

of view. Schoenfeld (1992), for example, interprets beliets “as 1ndividual

10



understandings and feelings that shape the ways that the individual conceptualizes and
engages mn mathematical behavior” (p. 358). Another example is Thompson (1992),
who states that “a teacher’s conceptions of the nature of mathematics may be viewed
as that teacher’s conscious or subconscious beliefs, concepts, meanings, rules, mental

images, and preferences concerning the discipline of mathematics.”

Despite the existence of a large number of definitions used by researchers, it is also
accepted as a ‘messy construct’ (Pajares, 1992) to define. Nespor (1987) uses the term
‘entangled domain’ to refer to the messiness of the issues surrounding research on
beliefs. This ‘messiness’ may be because belief does not lend itself easily to empirical
investigation. Others suggest that searching for a common ground in the definition of
beliets 1s not a usetul endeavour (Pehkonen & Furinghetti, 2001, p.52). Moreover, it
1s argued that the search for a common definition is less important than understanding
teacher practice (Wilson & Cooney, 2002). Searching for a common definition of
belief and making it at the forefront of the agenda of one’s research endeavour may be
a ‘misrouting’ of the effort on studies on teachers since such an approach may result
in mixing means with a desired goal. Leder Pehkonen & Toérner (2002) collected a
number of definitions suggested and used by leading educational researchers and
devised a questionnaire in which they listed these definitions. The questionnaire
required the readers to indicate to what extent they agreed with the given definition of
‘belief”. The questionnaire was completed by leading researchers in mathematics
education who are interested in belief related research. Having reviewed the research
on teachers beliefs, knowledge and other similar concepts used in the area (such as
conceptions, views) and having analysed the results of this questionnaire, Pehkonen &
Torner (1999) “admit that the different assumptions of researchers make it impossible
to reach a complete agreement on the mutual relationships in the triad ‘beliefs -
conceptions - knowledge’” (p. 27). This conclusion is shared by other researchers who
surveyed the area (Mcleod & Mcleod, 2002). Mcleod & Mcleod (2002) proposed that
“there is no single definition of the term ‘beliet” that 1s correct and true, but several
types of definitions that are illuminative in different situations” (p. 120). Theretore

what seems to be possible and in fact desirable for a researcher is to present the

definition of belief used in the study (Pajares, 1992).
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It seems that messiness is inevitable in research on beliefs. I, therefore, will not make
a new definition of belief for this study but I will settle for an operational definition,
since I do not directly focus on teachers’ beliefs per se. I will use the term ‘professed
beliet” which is “defined as those stated by teachers” (Speer, 2005, p. 361). Speer
(2005) very recently focuses on the distinction between ‘professed beliefs’ and
attributed’ beliefs and states that this distinction has become “a fixture of research on
teachers” (p. 361). The current study is not the first to adopt such an approach. In fact,
most research studies focusing directly on beliefs avoid giving an explicit definition
and settle for an operational definition (Hekimoglu, 2004). I will present the interview
extract or refer to the relevant episode of video recording in order for the reader to be

able to judge the validity of my conclusions on teachers’ beliefs.

Despite the arguments for teachers’ beliefs as being one major determinant of
teachers’ behaviours, empirical investigations also show that teachers’ beliefs and
their mstructional practices may not be entirely consistent all of the time (Thompson,
1984, 1985, 1992; Kesler, 1985; Raymond, 1997; Karaagac, 2004). For example,
Kesler (1985) (as cited in Thompson 1992) reports some variation among senior high
school teachers in the degree of consistency between their conceptions and their
instructional practices. He classified teachers as having dualistic/absolutist and
multiplistic/relativist views. He reports that the teachers with dualistic views show
consistency, but not those with a multiplistic view. Thompson (1984) used case study
methodology to examine the relationship between beliefs and instructional practices
of three elementary mathematics teachers. Thompson examined both beliet-beliet and
belief-practice inconsistencies. That is to say she was examining not only the
discrepancy between beliefs and observed practices of teachers but any possible
inconsistencies between two beliefs. Although two of the teachers show relatively
more consistency between their beliefs and practices, one teacher with 3.5 years of

teaching experience, Lynn, had inconsistencies between her separate beliefs and

between her beliefs and practices. For instance, Thompson reports Lynn’s inconsistent

beliefs:

Lynn did not have an integrated conceptual system with regard to
mathematics. Her views of mathematics as ‘cut and dried” and essentially
prescriptive 1n nature, allowing little opportunity for creativity, appeared to

be in sharp contrast with her remarks about the mental disciplinary effects of
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its study...it was clear from Lynn’s comments that she was referring to
mathematical activities that call into play creativity and inventiveness as wel]

as activities involving formal, logical reasoning (p. 122).

lo Thompson, having ‘an integrated conceptual system’ is important to achieve
having a consistency between different beliefs and also to help teachers to have

beliefs about teaching mathematics consistent with their instructional practices.
Thompson said:

The fact that so many of her views in this regard were discrepant with her
istructional practice suggests the absence of an integrated conceptual system
operating to modify her actions. Had she an integrated conceptual system,
one would expect to have seen some evidence that she experienced conflict
between, say, her attempt to individualize instruction and the fact that she

consistently gave every student identical worksheets (p. 122).

Raymond (1997) also reports a belief-instructional practice inconsistency in an
elementary school mathematics teacher. In the vein of Thompson (1984), she also
used case study methodology on six teachers within the first two years of their
protessional lives. She focused on Joanna who was in her second year as a teacher.
Raymond states that among all the teachers ‘Joanna’s beliefs about learning and
teaching mathematics were the most inconsistent with her practice’ (p. 553).
Raymond asked Joanna to illustrate the influence of her beliefs on her practice on a
model. Despite the fact that in the procedure of this research there was a clear
indication of the researchers’ interest in the consistency-inconsistency aspect of
beliefs and practices of teachers, Joanna, a mathematics teacher, had inconsistencies

between her beliefs and her practice. One of these, Raymond points out, was in her

use of manipulatives:
In another example, Joanna made a connection between a pedagogical belief

and a related practice. She claimed that her beliet in teaching mathematics
through manipulatives encouraged her to provide base-ten blocks tfor her
students. Recall that the only time Joanna actually used the manipulatives
during this 10-month period, she described the class period as “chaotic” and
decided that she needed to change things before she tried to implement them
a second tine. Thus, one cannot conclude that she actually teaches
mathematics through manipulatives to any degree. I do not believe that
Joanna saw the distinction between intentions and actual practice. She

seemed to view her mathematics teaching practice in terms ot what she
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wanted to do, or thought should do, rather than by what she actually
accomplished...It was as if she thought that believing in good mathematics

teaching practices was a way of practicing good mathematics teaching (p.
569).

It 1s curious to observe such discrepancies between teachers’ beliefs and practices
considering the tact that teacher’s beliefs and practices are expected to be in harmony
with one another (Festinger, 1957). In fact an observed inconsistency between
teachers’ beliefs and practices may be a valuable source of information in our
understanding of teachers’ practices. For example, one question that comes to mind 1n
such a situation is ‘what is it that 1s more influential on teachers™ practices than their
own beliefs?” The answer to this question could be very illuminating in research on
teachers since 1t could reveal other sources of powerful influence on teachers’
practices. However, answering such a question satisfactorily and coming to sound
conclusions depends on the extent to which the teacher i1s aware of such a
discrepancy. Thompson (1992) states that “in the case of observed discrepancies
between professed mathematical beliefs and practice, one must question the extent to
which teachers are aware of such discrepancies and if so how they explain them™ (p.
135) The review of research in this area shows the studies which report such cases
where teachers are found to be unaware of the situation (see for example Raymond.
1997; Thompson, 1984). Sadker and Sadker (1994) (cited in Ghosh, 2004) report
teachers who were shocked when they saw themselves in the videotapes of their
actual classroom interactions with the students when these did not seem to be n
agreement with their expressed beliefs. This may lead to a change in teachers’ beliefs
about themselves as teachers and thus their identities as teachers. This may be another
reason why examining inconsistency between teachers’ beliefs and practices may be a
productive source of information in our understanding of teachers. Smagorinsky et al.
(2004) report such a case, where a beginning teacher experienced tensions between
her constructivist beliefs that she picked up from her university education and her
classroom practices in the high school where she began to teach. This led her to
experience tensions which affected her identity as a teacher. Therefore, reconciling
beliefs and practices or reconciling different beliefs may profoundly affect how

teachers see themselves as mathematics teachers and thus their 1identities as

mathematics teachers.
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2.2 Research on Teachers’ Goals and Decisions in Relation to Their Practice

Although some teachers (Pinnegar & Carter, 1990) may report that teaching is very
ntuitive and ‘common sense’, there is ample evidence to suggest that it is in most part
based on teachers’ decisions, judgements and pedagogical thoughts (Shavelson &
Stern, 1981; Shavelson, 1983: Clark & Peterson, 1986). The National Institute of
Education (1975) (as cited in Shavelson & Stern, 1981, p. 457) states that:

Though 1t is possible, and even popular, to talk about teacher behavior, 1t is
obvious that what teachers do is directed in no small measure by what they
think.... To the extent that observed or intended behavior is ‘thoughtless,’ it
makes no use of the human teacher’s most unique attributes. In so doing, it

becomes mechanical and might well be done by a machine (p. 7).

Therefore, any teaching act is the result of a decision, whether conscious or
unconscious, that the teacher makes after the complex cognitive processing of the
information available. This reasoning leads to the hypothesis that the basic teaching
skill 1s decision making (Shavelson, 1973, p.18). Yet, what is not clear is the nature of
the relationship between teachers’ thinking, their decision-making processes and their
istructional practices. Nisbett & Ross (1980) acknowledged this over a quarter of a

century ago:

We also say little about precisely how people’s judgements affect their
behaviour. This 1s nerther an oversight nor a deliberate choice. We simply
acknowledge that we share...psychology’s inability to bridge the gap

between cognition and behaviour, a gap that in our opinion is the most

serious failing of modern cognitive psychology (p. 11).

Despite the fact that there are valuable developments in our understanding of
teachers’ thought processes since the time of this quote, it seems to me that our
understanding of the relationship between teachers’ thought processes and teachers’
instructional behaviour is still in its infancy. This 1s perhaps because of the fact that
the more we begin to uncover human psychology, the more we realise that 1t 1s more
complex than we previously thought. However, central to my argument here is the
significance of teachers’ thought processes 1n understanding teachers’ practices. One

of the most significant aspects I would like to turn my attention to 1s teachers’ goals.



Shavelson & Stern (1981)' argue for the need for research on teaching to examine
teacher’ goals and the way they are linked with their instructional practices, and not
just ‘behaviour’ alone, which cannot account for the variations in teachers’ behaviours
arising from teachers’ goals, judgements and decisions in the classroom. They also
stress that linking teachers’ goals to their practice provides a better basis for
educational reforms. Since the review of research on teachers by Shavelson & Stern in
1981, there seems to be relatively little interest in the study of teachers’ goals in
educational research. This 1s acknowledged by Boyer & Tiberghien (1989) and
relatively more recently by Donnelly (1999), who states:

Teachers’ aims are not a popular subject for research....Few studies can be
found in the literature, and within those that exist, teachers’ goals are often
seen as the foil for other issues, rather than having any particular interest in
their own right. Examination of two handbooks of research on teaching
reveals almost nothing in this area. The chapter on the goals of science
teaching in the Handbook of Research on Science Teaching and Learning
(Gabel 1994) is concerned with the views of almost anyone other than
teachers themselves. In the parallel volume on teachers and teaching
(Wittrock 1986) the subjects again figure barely at all. It appears, then, that
the aims of teachers are not judged to be particularly significant, except

perhaps as the targets of attempts to shift them (p. 18).

It is possible that Donnelly (1999) may not have seen all the research on this area, and
having less number of studies on this area does not mean they are not significant 1n
our understanding of teachers’ practices. In fact, as the discussion chapter of this
thesis will suggest, this area seems to be a relatively less developed and yet an

essential aspect of research on mathematics teachers.

Focusing on the relationship between mathematics teachers’ goals and beliets,
Schoenfeld and his colleagues (who called themselves the Teacher Model Group) has
published a series of articles (Aguirre & Speer, 2000; Schoenfeld, 2000; Schoenfeld,
et al., 2000; Zimmerlin & Nelson, 2000) in a special issue of Journal of Mathematical

Behavior in 2000. In order to make very detailed analyses (minute by minute) of

——

' The word ‘intention’ is used interchangeably with ‘goal’. They also use the word ‘behavior’

frequently. This is possibly because these were the most commonly used terms by process-product

researchers in the time of the publication.
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lessons of established and novice mathematics teachers, they categorised teachers’
goals as “overarching goal(s)’, ‘local goal(s)’ and they added Saxe’s (1991) notion of
‘emergent goal(s)’. They define ‘goals’ as “the things you want to accomplish™
(Schoenteld, 2000, p. 250) or “the cognitive constructs that describe (at various levels
of detail) what the teacher wants to accomplish” (Aguirre & Speer, 2000, p. 332).
They also define “overarching goals™ as teachers’ “goals for students over the course
of weeks, months, or the year; unit goals; lesson goals; goals for particular parts of a

lesson” (Schoenfeld, 2000, p. 250) and “local goals” are the ones which are specific to

certain moments in the lesson.

Goals may be epistemologically oriented (‘I want the students to understand and
experience physics/ mathematics as a sense-making discipline’); they may be content-
oriented (‘students should know the three measures of central tendency and their
properties’); they may be socially oriented, at various levels of grain size (‘I want the
class to tunction as a community of inquiry’, or ‘I want this student to feel rewarded
for having ventured a question’). Goals may be pre-determined (e.g., as part of the
lesson 1mage) or they may be emergent (e.g., when the class seems restless, or an
interesting issue arises 1n dialogue with the students). And, of course, multiple goals

can be (and usually are) operative at the same time.

Rich & Almozlino (1999) and Donnelly (1999) report differences in goals of the
teachers of ditterent subjects. History teachers are reported to have a more uniform set
of goals. In fact, the majority of history teachers’ goals are found to be mainly around
three goal statements. By contrast, science teachers’ statements of goals were ranged
more widely. In explaining this finding Donnelly (1999) uses the expression ‘shared
sense of purpose’ and suggests that there was less sense of a clear, shared goal among
science teachers. He later suggests that the uniformity of the history teachers’ vision
may be explained by a curriculum development project on history. One could infer,
then, that history teachers would ‘normally’ have a wide range of goals like science
teachers if the project mentioned was not implemented. Boyer & Tiberghien (1989)
found that teachers’ as well as students’ representations of goals are strongly
influenced by the constraints of the educational system. Donnelly (1999) asked
English, science and history teachers about their goals. He found little systematic

difference between teachers of the same types of institutions (state schools). Despite
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that he acknowledges the lack of teachers’ explicit reference to the influence of
National Curriculum, he associates having common goals among state school teachers
with the existence of ‘a heavily centralised school system...as a result of the statutory

authority of the National Curriculum’ (p. 30).

2.3 Research on Teacher Socialisation

[n this section I will specifically focus on teacher socialisation, even though it may be
considered as a part of larger body of knowledge as occupational socialisation, or
more generally, socialisation of individuals. Despite the increasing recognition of the
significance of the process of becoming a teacher (Brown & Borko. 1992, p. 209) it
seems that there 1s relatively little done on professional socialisation of mathematics
teachers. Much of the early work on professional socialisation took into account other
professions, mostly medical students, rather than teachers (Lacey, 1985, p. 4076).
Scarcity of research on this area appears to be at two levels. Firstly, there are plenty of
studies on how beginning teachers react when they face the daily realities of teaching,
in terms of possible change in their beliefs, knowledge and their practices, but there 1s
little done on how existing teachers are influenced by the institutional context in
which they work. Secondly, the extant literature regarding, in particular, mathematics
teachers seems to be weak in terms of professional socialisation of mathematics
teachers and how they become mathematics teachers in the context of institutional
settings. Research on teacher socialization views the teacher as a member of a
professional culture and therefore the process of becoming a teacher 1s viewed as

becoming member of that culture (Brown & Borko, 1992). However, as Lacey (1985),

possibly the most quoted study on this area, points out, ‘it 1s important to notice that
the process of professional socialization does not end at the point of entry into the
profession or at any arbitrary point during the early career of the teacher’ (p. 4073).

Therefore, it should be taken as a continuing process through which teachers’ beliets,

values, their perceptions of self and their socio-cultural context, and their 1dentities as

teachers evolve.

Two prominent reviews on teacher socialisation, Brown & Borko (1992) and

Zeichner & Gore (1990), identify three major traditions, or paradigms as Zeichner &
Gore (1990, p. 329) prefer, in this area. This is despite the fact that most of the
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research reviewed rarely presented a clear articulation of these paradigms (1bid, p.

329). These paradigms are: functionalist, interpretive and critical approaches.

Functionalist Paradigm

Ihe functionalist paradigm, as the historically earliest perspective on teacher
sociallsation, emphasises the conception of teaching as the passive acquisition of the
professional culture promoted by the socio-cultural context. This paradigm stresses
the 1dea that individuals fit into society, stressing a lack of autonomy of the

individuals. Merton et al. (1957), for example, defines socialisation as:

...the process by which people selectively acquire the values and attitudes,
the interests, skills and knowledge — in short the culture — current in groups

to which they are, or seek to become, a member (p. 287).

Much of the work by functionalist researchers assumes a simple ‘filling of empty
vessels’ mechanism by which the individuals passively acquire those values and skills
that are necessary to become a member of the profession (Lacey, 1985, p. 4074). One
of the major problems of this perspective is the basic acceptance of teachers’
professional development as a process with an end product, ‘a person fully matured
and capable of taking his or her place in society’ (Lacey, 1977, p. 18). Further

criticisms of the basic assumptions of the functionalist paradigm can be found in

Lacey (198)5).

Interpretive Paradigm

The interpretive paradigm can be traced back to its roots in the German 1dealist school

of thought (Zeichner & Gore, 1990, p. 330). It challenges the ontological assumptions
of the functionalist approach (Burrell & Morgan, 1979, p. 32). Many of the recent
studies with the interpretive approach to teacher socialisation have been inspired by
the work of Lacey (1977), who attempted to understand student teachers from their
perspectives. Lacey aimed at ‘developing a model of the socialization process that
would encompass the possibility of autonomous action by individuals and therefore
the possibility of social change emanating from the choices and strategies adopted by

individuals™ (Lacey, 1985. p. 4076). The model he created 1s established around the

notion of ‘social strategy . To him,
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A social strategy is reducible to actions and ideas but it is only interpretable
In the context of a specific situation. A social strategy involves the actor in
the selection of ideas and actions and working out their complex
interrelationships (action-idea systems) in a given situation. The selection of
these action-idea systems as a student [teacher] moves from situation to

situation, need not be consistent (p.67-68).

Lacey (1977) defines three main action-idea systems depending on the individual’s
specific goals and the constraints of the institutional context in which they work.
These are: internalized adjustment, strategic compliance, and strategic redefinition.
Internalized adjustment refers to a strategy where the individual fully complies with
the 1nstitution by producing the promoted behaviours, valued practices and takes on
the expected role as a teacher. The individual believes that the constraints of the
situation are for the best. Strategic compliance refers to a strategy where the teacher
complies with the institutional context and the constraints of the situation but retains
‘private reservations’ (ibid, p. 72) about them. The individuals act in accordance with
the institutional requirements even though 1t may be inconsistent with their own
beliefs and values, as an adaptation to the institutional constraints. Finally, strategic
redefinition refers to a strategy where the individual successfully changes the

situation. They manage to do so by causing or enabling those with formal power to

change their interpretation of what 1s appropriate in the situation.

Critical Paradigm

The central concern of the research within critical paradigm is justice, equality and
freedom. The issues related to class, gender and race are key foci in critical paradigm
research. For example, teaching might be seen as mostly work of one gender (Apple,
1987). Zeichner & Gore (1990) observe that the functionalist and interpretive
paradigms have clear links between the teacher and occupational socialisation
literature and that this is not the case for the critical paradigm. The critical paradigm
within the teacher socialisation research literature seems to exist very much as a
theoretical and philosophical perspective and there are very few empirical studies of

socialisation from this point of view (Brown & Borko, 1992, p. 225).
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In this thesis the interpretive paradigm has been adopted as it emphasises the
influence of the socio-cultural context of the teachers, while keeping the teachers
autonomy. [ believe that teachers can keep their autonomy while they socialise and

take roles 1n line with the ‘community of practice’ (Wenger, 1998) in which they

operate.

- 2.4 Trends in Research on Teachers

One basic assumption of teacher research is that teacher practice is significantly
influenced by teacher thinking processes and even determined by 1t (Clark & Petersen
1986). And yet, most of the research on teacher thinking was carried out after the mid
1970s (Clark & Petersen, 1986). In an attempt to organise the research on teachers,
Clark & Petersen (1986) report a shift 1in the trend in teacher research after the mid
1970s and divides the area into two main research paradigms until the mid 1980s.
Along with the trends in educational research in general, research on teachers
experienced another shift in the early 1990s from focusing on teachers’ cogmtions as

a major influence on teachers’ practices towards recognising the influence of the

socio-cultural context on teachers’ practices.

The early trend in teacher research is what 1s commonly called ‘process-product
research’, ‘teacher effectiveness’ or ‘teacher behaviour’ (Brophy & Good, 1930).
Influenced by behaviourist research especially in psychology (Calderhead, 1990), this
approach gained prominence among researchers especially up until the mid 1970s. In
an attempt to improve students’ mathematical achievement it was thought that
changing certain behavioural parameters in teachers’ behaviours (for example clarty,
enthusiasm, variability, and task orientation) will make a dramatic impact on students’
achievement. Process-product researchers generally assumed the unidirectional
causality between teacher behaviour and student behaviour, with teachers’ behaviour
directly affecting students’ achievement. Almost mechanical relationships were
offered in this research and the relationships between teachers’ behaviour and student

outcomes were commonly expressed with if-then sentences or similar to mathematical

formulas. For example Doyle (1977) states:

Within the process-product paradigm the effectiveness question is formulated

i1 terms of relationships between measures of teacher classroom behaviors
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(processes) and measures of student learning outcomes (products). This
approach 1s based on a two-factor criterion-of-effectiveness structure that
relates teacher variables directly to effectiveness indicators. The structure of
the paradigm corresponds in essence, therefore, to a prediction formula;
Detfine the criterion and find its predictors...Any number of process and
criterion variables can be inserted into the formula, and the empirical
associations can then be calculated. As a result, the paradigm can be used by

investigators who differ markedly in their definitions of appropriate variables

(p. 165).

Similar explanations are offered in Brophy & Good (1986), who reviewed Process-

product research extensively.

Another trend 1n teacher research began to emerge when the focus of studies turned to
teachers’ thinking processes and teachers’ cognition rather than merely teachers’
behaviour. The change of focus was, as one would expect, influenced by the advances
In cognitive psychology and trends in qualitative methodology and conceptions of
teaching as being a thoughtful profession (Fang, 1996). Thompson (1992) situates this

shift 1n 1ts historical context:
Research in teaching began a shift in the 1970s from a process-product
paradigm, in which the object of study was teachers' behaviours, to a focus
on teachers' thinking and decision making processes... The shift of focus to
teachers' cognition, 1n turn led to an interest in identifying and understanding

the composition and structure of belief systems (p. 129).

The change took place because several limitations had been pointed out in the
behavioural basis of process-product research. Shavelson & Stern (1981), who
reviewed research on this area, point out two reasons for the shift of trend. First, the
behavioural model 1s ‘conceptually incomplete’ (p. 455) and cannot account for the
variations 1n teachers’ behaviours arising from teachers’ judgements and decisions.
Second, linking teachers’ intentions to their behaviour would provide a better basis
for educating teachers and for reforms. According to Clark & Petersen (1986), the
process of teaching involves two basic domains: (1) teachers’ thought processes (or
teacher cognition) and (2) teachers’ actions and their observable effects. Teachers’

thought processes occur “inside teachers’ heads and are unobservable” (ibid, p. 257).
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In the last 15 years there seems to have been another shift in teacher research
including research in mathematics education. The research trend is generally called
socio-cultural research. The underlying assumptions of the socio-cultural approach are
based on the works of Russian researcher Lev Vygotsky. Particularly influenced by
Marxist 1deas, especially the works of Marx himself (Wertsch, 1991, p. 21), Vygotsky
regarded human thinking as dependent on the socio-cultural context within which the
individuals are situated. Although the empirical studies in socio-cultural research
have grown in the last 15 years, the recognition of the influence of context dates back

long before the 1990s. For example Dewey (1916) states:

The environment consists of the sum total of conditions which are concerned
In the execution of the activity characteristic of a living being. The social
environment...1s truly educative in its effect in the degree in which an
individual shares or participates in some conjoint activity. By doing his
share 1n the associated activity, the individual appropriates the purpose which
actuates it, becomes familiar with its methods and subject matters, acquires
needed skill, and is saturated with 1ts emotional spirit... The deeper and more
intimate educative formation of disposition comes, without conscious intent,
as the young gradually partake of the activities of the various groups to

which they may belong (p.26).

However, educational research has only begun to recognise the significance of the
context on understanding teachers’ and students’ beliefs and practices in mathematics
education. The empirical evidence 1s beginning to emerge in mathematics education
regarding various contexts as influential on teachers’ and students’ beliefs, norms
values, practices and cognitions. The movement which recognises the socio-cultural
context as an integral part of human functioning has a starting point in the ‘genetic

law of cultural development’, put forward by Vygotsky in the 1930°s. Vygotsky
(1978) argued that:

every function in the child’s cultural development appears twice: first, on the
social level, and later, on the individual level; first between people
(interpsychological), and then inside the child (intrapsychological). This
applies equally to voluntary attention, to logical memory, and to the

formation of concepts. All the higher functions originate as actual relations

between human individuals (p. 57, emphasis in the original).
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Vygotsky argued for mediational processes and that all mental functions are mediated.
Although Vygotsky has argued for socio-cultural influences on human mental
functioning and worked on semiotic mediation, he is criticised for not directly
addressing many of the critical issues he gave rise to. One of his strong contemporary
interpreters Wertsch (1991) points out that ‘in certain essential aspects he did not
succeed 1n providing a genuinely sociocultural approach to mind’ (p.46). In particular,
he failed to take broader context into account on human mental functioning. In fact,
‘he did Iittle to spell out how specific historical, cultural, and institutional settings are
tied to various forms of mediated action’ (ibid, p. 46). Accordingly, individuals
cannot be considered 1n 1solation from their socto-cultural context and therefore 1t 1s
necessary to look at the broader context in which individuals are living to have a more
comprehensive understanding of their practices. Brown, Stein & Forman (1996)
acknowledge this trend in mathematics education, moving from cognitive
psychological frameworks towards recognition of socio-cultural processes and

regarding the cognitivist frameworks they state:

These frameworks locate learning within the individual with little or no
attention to the social and cultural processes that influence the development
of thinking and understanding. Until very recently, research in mathematics
education in the United States followed the assumption that learning consists
of the development of increasingly sophisticated knowledge structures and
cognitive skills devoid of context...however, mathematics education
researchers have begun to recognize that these frameworks leave large

portions of classroom activity unexamined and major aspects of learning

unaccounted for (p. 64).

They go on to say that:
..More recently, perspectives that take into account the role of social,
institutional, and cultural factors in the processes of teaching and learning
have begun to appear within the mathematics education research
literature...One of the perspectives that has been gaining attention within the
mathematics education research community is sociocultural theory which

emphasizes that the construction or appropriation of knowledge occurs 1n a

social, institutional, and cultural context (p. 65).

Daniels (2001) draws attention to the “insufficient empirical study of soc1o-

nstitutional effects” and also a “tendency to under-theorise differences between
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schools 1n terms of institutional effects on the social formation of mind” (p. 135). He
argues for the significance of institutional approach and states that it “may be
regarded as points for development in contemporary post-Vygotskian theory and
research™ (ibid. p.135). Zeichner & Gore (1990) also point out the “lack of attention
to 1institutional and cultural contexts” (p. 341) from the perspective of teachers’
protessional socialisation. Wertsch (1991) approaches the issue in relation to the
production of ‘utterances’, ‘speech genres’ and states that “meaning is inextricably
linked with historical, cultural, and institutional setting” (p. 66). Bingolbali (2005)
recognises that “the effects of institutions can be manifested in the way that lecturers,
in the case of this study, teach and assess students studying in different departments”
(p. 26). Despite such recognition, there is still a lack of empirical research in
mathematics education that has a particular focus of teachers practices in relation to

the 1nstitutional context in which they work.

Very recently Bingolbali (2005) and Castela (2004) studied the influence of
(nstitutions on students’ understanding of certain mathematical concepts. Bingolbal:
& Monaghan (2004, 2005) have focused on aspects of learning and teaching the
derivative 1n mechanical engineering and mathematics departments from an
institutional perspective at the undergraduate level. In their 2004 paper, they discuss
mechanical engineering students’ tendency towards rate of change aspects of the
derivative and mathematics students’ tendency towards tangent-oriented aspects.
They partially attribute these different tendencies to the calculus practices to which
students are exposed in each department. That is to say, as the students are taught in a
way that emphasises different aspects of derivative, they develop a tendency towards
different aspects of derivative concept, or simply, they learn differently. The
researchers note that lecturers ‘privilege’ different aspects of the derivative when
teaching in different departments, that is, mechanical engineering calculus lecturers
privilege the rate of change aspect whilst mathematics calculus lecturers privilege the
tangent aspects of the derivative concept. In understanding and interpreting why
mechanical engineering and mathematics students develop different tendencies
towards different forms of the derivative concept and why the lecturers privileged
different aspects of the derivative, in their subsequent paper (Bingolbali & Monaghan,
2005) they argue that it is indispensable to take into account the institutional settings

in which teaching and learning occurs. In this connection, they state that each
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department’s characteristics and goals explicitly or implicitly impart particular value
judgements with regard to mathematics. Interpretations of these value judgements
shape both lecturers’ and students’ perception of, and practices in, teaching and
learning mathematics in different departments. They conclude their paper by stating
that cogmtive functioning 1s influenced by others, by the setting and by the way
individuals position themselves in settings and hence suggesting that the researchers

should look at the 1ssues under investigation from an institutional perspective.

While existing studies often focus on students, there seems to be a gap 1n the literature
specifically on how institutions influence teachers’ classroom practices. Despite the
fact that teaching 1s beginming to be recognised as inherently ‘cultural activity’
(Stigler & Hiebert, 1998, 1999, LeTendre et al.,, 2001), and ‘that teachers’
instructional practices are profoundly influenced by the institutional constraints that
they attempt to satisfy, the formal and informal sources of assistance on which they
draw, and the materials and resources that they use in their classroom practice” (Cobb
et al., 2003, p. 13), the current attempts to situate mathematics teachers’ classroom
practices within the institutional context in which teachers are working does not seem
to go beyond the theoretical level (ibid, 2003). This is where the current study is
situated within mathematics education literature; an attempt to reveal the influence of

institutions on mathematics teachers’ classroom practices.

While this study is informed by socio-cultural theories, differing theoretical
perspectives (cognitive dissonance, constraints and affordances etc.) are also visible
throughout the discussion. The initial path the study takes is a naturalistic approach,
with minimum prior assumptions on the way in which teachers’ classroom practices
are examined, so that the structure of the examination of practices 1s grounded 1in the
data itself. However, as the data is analysed, emerging findings proved to be hard to
make sense of without the help of differing theoretical positions. The use of theory,
therefore, follows the emergence of findings from the data analysis rather than
preceding them. Since different theoretical positions are used to explain different
aspects of the findings, these differing positions did not seem to lead to a potential

danger of ‘poisoning’ the study with use of theories with incompatible assumptions to

explain the same finding.
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CHAPTER -3 METHODOLOGY

T'he main objective of this chapter is not a linear presentation of the research pProcesses
that took place but more considerations of the way in which the research was carried
out. Undertaking educational research is a messy process at the level of PhD, and yet, it
1s very personal journey. I am of the view that a PhD is a very personal product and it
reflects the background and the personality of the researcher. Many research techniques
and tools have been developed parallel to my own personal development. In a sense,
this could be perceived as mixture of ‘trial and error’ and ‘learning by doing’. Thus this
chapter contains not only clues regarding the messiness of the educational research
process and the chain of events that took place, but it also contains clues to my personal
journey from being ‘peripheral participant’, as Lave & Wenger (1991) would say. in the

educational research community to being an ‘active participant’ of it.

In the first section, I present the aims of the present study, its nature, piloting and
methodological 1ssues surrounding the case study as a method. This is followed by the
presentation of the issues regarding research tools and data collection and the sources of

information. In the fourth section, I discuss the analysis of the data. The chapter

concludes with considerations of reliability and validity.

3.1 Research Design

3.1.1 Research Foci and Questions

The present research aims to explore mathematics teachers’ classroom practices from
two types of institutions (SS and PC). In order to achieve a better understanding of
teachers’ instructional practices, I examine the broader context in which teaching takes

place. This approach 1s in line with Lerman’s (2001) metaphor of camera focus. He

states that:

From a sociocultural perspective an object of research on mathematics teaching
and learning can be seen as a particular moment in the zoom of a lens.
Researchers focus on a specific part of a complex process whilst taking account
of the other views that would be obtained by pulling back or zooming in.
Researching teaching and learning mathematics must be seen in the same way.
Thus in zooming out researchers address the practices and meanings within
which students become school-mathematical actors, whilst zooming in enables

a study of mediation and of individual trajectories within the classroom. In each
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choice of object of research the range of other settings have to be incorporated

into the analysis (p. 87).

Lerman argues that researchers should focus on some particular 1ssues (zoom in) taking
into account the importance of the social context (zoom out) in which the research is
conducted. From this perspective, an aim of educational research should, therefore, te
integrating these two dimensions. As to this study, my approach incorporates ‘zoom in’
along with ‘zoom out’. The former constitutes my first research focus and the latter

constitutes the second.

Research Focus 1 (RF1): The first research focus 1s, essentially, on mathematics
teachers’ classroom practices. It deals with the ways in which the mathematical
activities have been framed by the teacher. Using Lerman’s (2001) metaphor, this focus
aims to ‘magnify’ teachers’ instructional practices to explore essential facets of teaching
activities taking place in the two types of institutions. Therefore the present research

focus has the following research questions:

RQ1la: What are the important features of practice from the point of view of the
teachers in the two nstitutions?

RQ1b: How can teachers’ practices be described in terms of these teatures?

Research Focus 2 (RF2): My second research focus is mainly on how the broader
context in which teaching takes place influences the teachers’ practices. This ‘zoom out’
is aimed to complement the ‘zoom in’ as it is anticipated to provide a broader picture of

the context of the present research. This is addressed through two research questions:

RQ2a: What are teachers’ beliefs and perceptions about teaching and learning

mathematics and how do they relate to their practices?

RQ2b: What are teachers’ perceptions of the broader institutional context in which their

practices are situated and how do they relate to their practices?

RF?2 and related research questions was intentionally left relatively broad. This stemmed

from my realisation of the importance of being open to possible themes that may

emerge.



3.1.2 Research approach

T'he distinction between ‘qualitative’ and ‘quantitative’ approaches has been an area of
debate for some time in social sciences. It has been rather commonly held that these
terms refer to traditions each containing a set of ontological and epistemological
assumptions regarding the researcher’s perception of social reality, and associated
notions and labels. The quantitative label is often associated with a view which
concelves the social world like the natural world as if it were a hard, external and
objective reality and that the research needs to be directed towards analysing the causal
relationships and regularities between selected factors in that world (Cohen & Manion.,
1994, p. 7). Such an approach is often said to be linked with a family of labels such as:
positivistic, natural science based, hypothetico-deductive, and scientific (Robson. 1993,
p. 18). Qualitative approaches, on the other hand, are said to favour an alternative view
of social reality which stresses the importance of the subjective experience of
individuals 1n the creation of the social world, so that research of a qualitative nature is
seen as focusing upon understanding of the way in which individuals interpret the world
in which they live (Cohen & Manion, 1994, p. 8). Denzin & Lincoln (2000) put it this
way:

Qualitative research involves an interpretive, naturalistic approach to the world.

This means that qualitative researchers study things in their natural settings,

attempting to make sense of, or to interpret, phenomena in terms of the

meanings people bring to them (Denzin, 2000, p. 3).

‘Qualitative’ research is often linked with the term ‘interpretive’ (Robson, 1993, p.18).
‘Quantitative’ approaches generally frequently thought ot as involving deduction of a
hypothesis from a theory and testing it and modifying it with regard to the outcomes. In
‘qualitative’ approaches, on the other hand, the theory is generally seen arising after the

data collection rather than having it at the beginning.

In spite of the influence of this distinction, some researchers have pointed out the
dangers of making such a dichotomy and assuming that studies have to subscribe to a
single approach (Hammersley, 1995, p. 2-3). Bryman (2004) points out that the
distinction between quantitative and qualitative research i1s frequently exaggerated (p.
449). Moreover, it is acknowledged that a quantitative research approach can be
employed for the analysis of qualitative studies and a qualitative research approach cn
be employed to examine the rhetoric of quantitative researchers (ibid, p. 450). From this

perspective, it will suffice to say that the present study can be regarded as a mixture of
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‘qualitative’ and ‘quantitative’ approaches, in the sense that it builds upon both
qualitative and quantitative forms of data analysis (for example, emergence of themes in

the analysis of interview, and emergence of lesson structure in the analysis of video

recordings).

Robson (1993, p. 42) distinguishes between three types of social research on the basis
of the purpose of the enquiry: descriptive, explanatory and exploratory. He
acknowledges that one study may have more than one purpose but one predominates.
Descriptive studies aim to portray an accurate profile of a person, an event or a
situation. It could be qualitative as well as quantitative and requires researcher to have a
great deal of background information regarding the phenomenon. Explanatory studies,
as their name suggests, seek an explanation to an event or a problematic situation in
either a qualitative or a quantitative manner. Exploratory studies essentially aim to find
out what 1s happening or to seek insights into a situation or to assess a phenomenon
under a new light. Robson (1993, p. 42) also states that these kind of studies are. usualty

but not necessarily, ‘qualitative’.

The present research sets out to understand, essentially, what 1s happening in
mathematics lessons and to seek insights into mathematics teachers’ instructional
practices. From this perspective, the present study has the characteristics of a descriptive

and exploratory research which contains both qualitative and quantitative elements.

3.1.3 Case Study Method

Case study has been one of the most widely used research strategies in social sciences
such as education, law and sociology. A case study is ideally a detailed portrayal and
intensive description of a ‘case’. In other words, case study is ‘an umbrella term for a
family of research methods having in common the decision to focus on enquiry around
an instance [or case]’ (Adelman et. al., 1984). This definition implies the idea that doing
a case study is employing a number of pre-specified research instruments. However,
case study should not be regarded as a research method package coming with the titie

‘case study’ (Adelman et al., 1984, p. 94). Robson' (1993) defines it in the following

way.:

"It seems to me that Robson is overlooking historical cases by this definition.
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Case study is a strategy for doing research which involves an empirical

Investigation of a particular contemporary phenomenon within its real life

context using multiple sources of evidence (Robson, 1993, p. 5).

A ‘case’ 1s something whose boundaries can be defined. Lou Smith, one of the first
educational ethnographers, used the term ‘bounded system’ (cited in Stake, 1997. p.
406) to define ‘case’. It is interesting that the two authorities may have different views
of the term ‘case’. Robson (1993, p. 146) states that ‘contemporary phenomenon’ or
‘case’ can be virtually everything. Stake (1995, p. 2), on the other hand, states that
‘custom has 1t that not everything is a case’. He goes on to say that ‘we cannot make
precise definitions of cases or case studies because practices already exist for casé study
in many disciplines. Having reviewed common flaws in the literature concerning the
definition of case study and its distinctive features, Yin (1989) gives his definition,

which 1s similar to the one suggested by Robson (1993):

A case study 1s an empirical enquiry that:

. Investigates a contemporary phenomenon within its real life context: when
. the boundaries between phenomenon and context are not clearly evident;
e and multiple sources of evidence are used (Yin, 1989, p. 23).

Finally, according to Hammersley (1992), ‘case’ 1s ‘the phenomenon (located 1n
space/time) about which data are collected and/or analysed, and that corresponds to the
type of phenomena to which the main claims of a study relate’ (p. 184). In making sense
of case study research, two points should be considered: firstly, any person with
teaching experience knows the importance of giving a specific example in order to
understand certain features of a general problem. Therefore, it casts light on prominent
facets of the problem. Secondly, unlike qualitative studies, many quantitative studies are
‘criticised because of their neglect of context. On the other hand, case study method is
useful to examine the phenomenon at hand in its natural context. Additionally,
sometimes there is no way to gain a thorough understanding of the problem other than
using a case study approach, which is generally performed qualitatively. The
importance of the case study as a research strategy lies on these points. Case studies are
quite strong in examining the phenomenon in its real life context. This 1s probably the
reason why many PhD studies are carried out employing this approach, in spite of its

critics on the generalisability 1ssue, which will be examined later on.




According to Stake’s (1995) categorisation, there are three basic types of case study:
‘intrinsic case study’, ‘instrumental case study’ and ‘collective case study’. It is their
purposes that differentiate one from another. If the particular case is investigated to gain
a better understanding of salient features of the phenomenon and its intricate
relationship with its context, then it is ‘an intrinsic case study’. The main interest here is
not the typicality of the case, but its particularity in showing a specific trait. If the case
1s examined due to its typicality or representativeness of other cases and therefore the
emphasis of the study is not the case’s particularity, then it is ‘an instrumental case
study’. It 1s important to note that it is not necessarily that the case should be a typical
example of possible cases. A typical example of a phenomenon can be studied as a case
to understand the common features of certain phenomena. We might also choose to
study more than one case to get at ‘healthier’ generalisations from the case. In this case,
the study 1s ‘a collective case study’. Collective case studies sacrifice time and depth of

the information gathered from the ‘case’ in return for better grounds for generalisations.

Case study proponents generally emphasise that although case study strategies are not
safe grounds on which to make generalisations, their depth and contextualisations
means that analytical generalisations based on examination of cases are of value. 't
seems that the problem arises from the common perception that the only way of making
generalisations 1s through statistical inference. Yin (1989) views this as ‘a fatal flaw’.
He perceives generalising from cases to ‘theory’ as analogous to scientists’
oeneralisation from experimental results to theory, and multiple cases as analogous to
multiple experiments using ‘replication logic’. It seems to me that such a perception of
ceneralisation is based on the quantitative research tradition. Mitchell (1983) draws

attention to the distinction between ‘statistical inference’ and ‘logical inference’:

A good deal of the confusion has arisen because of a failure to appreciate that
the rationale of extrapolation from a statistical sample to a parent universe
involves two very different and even unconnected inferential processes - that of
statistical inference which makes a statement about the confidence we may
have that the surface relationships observed tn our sample will 1n fact occur in
the parent population, and that of logical or scientific inference which makes a
statement about the confidence we may have that the theoretically necessary or

logical connection among the features observed in the sample pertain also to

the parent population (Mitchell, 1983, p. 207).
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In “statistical inference’, generalisations are made depending mainly on the degree to
which 1t can be ‘safely’ claimed that the sample is chosen from the populations and that
1t has typical characteristics of the population. Researchers employing this logic can be
confident in their claims or generalisations, to a degree determined by statistical
confidence limits in their studies. ‘Logical inference’, on the other hand, is viewed in
the following way: °‘the inference about the logical relationship between two
characteristics is not based upon the representatives (cis) of the sample and therefore
upon its typicality, but rather upon the plausibility or upon the logicality of the nex.s
between two characteristics’ (ibid, p. 198). Hence, logical inference is based on the

strength of the logical relationship between the ‘case’ and the population.

Case study researchers share commonalities in the way they think about the issue of
generalisations based on case(s). Mitchell’s (1983) notion of logical inference can be
seen 1n Stake (1995) under the label of ‘direct interpretation’. A similar term can be
observed 1n Yin (1989, 2003) with the label ‘analytical generalization’. It seems to me
the meaning of the terms they use for making generalisations based on case studies are
closely related. Similarly, Stake (1995) makes distinction between ‘direct interpretation’
and what he calls ‘categorical aggregation’. It seems that the way Stake defines
‘categorical aggregation’ 1s quite similar to ‘statistical inference’ as defined by Mitchell
(1983). Although the meanings of the terms they use are similar, Mitchell and Stake
have different aims in their approaches. While Mitchell’s aim in using the terms 1s to
develop a theory, Stake takes direct interpretation and categorical aggregation as
different ways of interpreting case study data. Stake (1995) establishes a connection
between interpretations and generalisations: ‘this is all important to case researchers
because we have choices to make in terms of how much we should organise our
analyses or interpretations to produce the researcher’s propositional generalisations
(which I have been calling assertions) or to provide input into the researcher’s
naturalistic generalisations’ (p. 86). What 1s implicitly claimed here 1s that

interpretations are pillars of the generalisations in the case studies.

These two forms of interpretations, direct interpretation and categorical aggregation are

explained, by Stake (1995), in the following way:
Two strategic ways that researchers reach new meanings about cases are
through direct interpretation of the individual instance and through aggregation

of instances until something can be said about them as a class. Case study relies
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on both of these methods. Even with intrinsic case study, the caseworkers
sequences the action, categorizes properties, and makes tallies in some intuitive
aggregation. Even with instrumental case study, some important features

appear only once... (Stake, 1995, p. 74).

Categorical aggregation is basically a way of interpretation in which the researchers
look for a pattern of behaviour of the case or repeatedly occurring events around the
case. For instance, suppose a researcher has chosen a mathematics teacher as a case and
he 1s making classroom observations on a regular basis. The researcher observes that in
the 1introduction of a new topic, the teacher prefers to solve a problem on the blackboard
and explain the topic using this particular example. When the observer realises that this
teaching style 1s embedded in his ‘case’, he interprets these observational data as a basis
for his interpretation, of course not without supporting this finding with other sources of
information. As can be seen in this example, the case study researcher looks {fur
consistency with regard to certain conditions. These aggregations can be made within a

case as well as over a number of cases. Scott & Usher (1999) state that:
Theory development is either cumulative, in that as more and more cases are
studied, the database becomes more extensive and rich and findings more
reliable, enabling the researcher to generalize to larger populations, or theory
developed from one or more cases can then be tested as to its vahdity and

reliability by examining further cases (p. 83).

Direct interpretation is another way of getting at new interpretations or generalisations
from the case or cases. Sometimes a single event might be a crucial part of the case 1n
the development of the events in its natural setting. The kind of interpretation the
researcher makes of such cases is direct interpretation. Probably the most important
point to make about such an interpretation is to emphasise the validity of the data and
the subjectivity of the interpretation. However, it is not unusual for the caseworkers “to
make assertions on a relatively small database, invoking the privilege and responsibility

of interpretation’ (Stake 1995, p. 12). Therefore, the researcher takes a greater

responsibility in direct interpretations.

Bassey (1984) has a different perspective in making generalisations in case studies. He

points out the distinction between what he calls ‘open’ and ‘closed’ generalisations:
An open generalization is a statement in which there is a confidence that it can
be extrapolated, beyond the observed results of the sets of events studied, to
similar events, with the expectation that it will be similarly applicable. A closed

ganeralization 1s a statement which refers to specified set of events and without
o4




extrapolation to similar events. A closed generalization 1s descriptive; an open

generalization is both descriptive and predictive (Bassey, 1984, p. 111).

The approach in Bassey’s paper can be regarded to have a utilitarian point of view
because he constantly asks the question ‘what (kind of) generalisations are useful to
improve practice?” Because open generalisations are relatively more likely to provide
reliable predictions, they are useful to help teachers to make decisions in the classroom.
A closed generalisation, however, can be employed by a teacher in trying to “relate what
has happened in other classrooms to what is happening in his [own
classroom]...perhaps the case study is potentially more useful to teachers than the
closed generalization’ (ibid, p. 117-118). From Bassey’s point of view, an Important
criterion 1n judging the merit of case study is the extent to which the details are
sufficient and appropriate for teachers working in a similar situation to relate their
decision making to that discerned in the case research and ‘the relatability of a case
study 1s more important than its generalisability’ (ibid. p. 119). This sounds like logical
inference. It 1s intriguing that he claims that we should eschew the pursuit of
generalisations, unless their usefulness is apparent; instead we should encourage the

descriptive and evaluative study of single pedagogic events.

It seems reasonable to suggest that we need to consider the case study approach not only
in 1tself, but also in terms of its place relative to other approaches. In selecting any
research strategies there are trade-ofts we face with and that we can not get everything
we want. We sacrifice one thing at the cost of getting some more from another
(Hammersley, 1992). Nisbet & Watt (1984) make a similar point. They believe that case
study data is ‘strong 1n reality’ but difficult to organise. The data obtained from other
research strategies, on the other hand, 1s generally ‘weak in reality’ but susceptible to
ready organisation. Case study 1s regarded as strong on reality because 1t studies the
phenomenon in its real life context, and this strength in reality provides a ‘natural’
(rather than statistical) basis for generalisation. Moreover, saying that case study offers
a weaker basis for generalisation to large, finite populations as opposed to surveys does

not mean that it provides no basis tor generalisations (Hammersley, 1992).

3.1.4 Piloting

The piloting took place in March 2001 for a month. The aim of piloting was to get
initial data, which was expected to help to frame the structure of the main study and to

examine the feasibility of the research project. Four mathematics teachers (two from
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each type of school) were the subjects of the piloting. They were willing to participate
in this piloting. It involved interviewing mathematics teachers of SSs and PCs as well as
classroom observations. 32 classes were observed (15 SS classes and 17 PC classes).
Three classes (two PC and one SS) were also video recorded. Three groups of students
were interviewed. The piloting helped me to refine my thinking about the research and
my methodology. For example, the data collected have been used in constructing

Interview questions and questionnaire items.

Having an open approach to teachers’ classroom practices helped me to advance my
ideas about the project without the imposition of any prior framework. Therefore
piloting was also a nervous, and yet, exciting experience towards recognising the
feasibility of the project. I was not sure if the data I intended to collect could be
obtained. It was also a training opportunity for me as a researcher to learn how to
observe teachers from the point of view of someone other than a colleague or a student.
] also developed my interviewing skills along the way. My prior thinking ‘what cou'd
be hard about asking a few simple questions?’ has disappeared and admittedly the
results of interviews were not as good as I supposed they would be. However, such a
first-hand experience helped me towards becoming a skilled interviewer much more

than I first thought 1t would.

After the piloting and a fair amount of literature review I have developed two research
foci for the study in line with Lerman’s (2001) metaphor of camera focus (see research
foci and research questions). That is, ‘zoom in’ on teachers’ classroom practices and
‘zoom out’ to explore teachers own beliefs and perspectives about teaching/learning

mathematics and the socio-cultural environment in which teaching practice takes place.

Another result of the piloting was the selection of the mathematical topic for the study.
Having reviewed the distribution of the topics throughout the entire year for both PC
and SS classes, [ decided to select the topic of functions. Functions were the topic that
seemed to be ideal for data collection. It was not small on the syllabus but 1t was not too
long for me to cover either. The teaching of the topic of functions in the SS and PC was
close to the mid-point between the beginning and middle of the year. which seemed to
he ideal to collect the data. The topic of functions is also relatively well elaborated in

the literature, which could help future studies to combine the findings of current study
with previous findings.
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3.2 Main Data Collection

3.2.1 Sampling Strategy

The trade-off Hammersley (1992) suggests not only exists in the generalisability of the
findings but also in the sampling strategy of the research. Unlike experimental or survey
style enquiries, case studies rely less on sampling, partly because one cannot include
every possible case into the study (Robson, 1993, p. 154) Another reason for this may
well be that the case studies do not lead to a conclusion in the sense of statistical
generalisation from the sample to every member of the class of the sample. Miles &
Huberman (1994, p. 30) suggest that in multiple-case study design the number of cases
to be studied cannot be decided on statistical grounds, but on conceptual grounds in
which the selection strategy needs to be explicit. The trade-off in this study’s sampling
strategy 1s that 1t emphasises authenticity and examination of the phenomenon in its
natural context and feasibility of the research, and deemphasises statistical
generalisability of findings. The present research is a multiple-case study which
involves two teachers from each type of institution (PC and SS), making a total of four
cases. Multiple-case sampling 1s more robust than single case studies and adds

confidence to the interpretations of the researchers on a conceptual basis rather than a

statistical basis (Miles & Huberman, 1994, p. 29).

As the study 1s descriptive and exploratory in nature, the sampling choice was made
mainly on the basis of the feasibility of the research. However, I also looked for
teachers who were not unrepresentative of teachers in the Turkish context. I also looked
for more experienced teachers on the basis that experienced teachers would also be
more experienced in the institution in which they are working. Another reason for such
a choice is my observation® that mathematics teachers in Turkey are not particularly

expressive and thus experience would help them exemplify their points with regard *o

their past experiences.

In the SS leg of the field visit, I was given permission by local representatives of the
Ministry of Education to carry out my study in 5 high schools. I visited each high
school and managed to talk to most of the mathematics teachers and obtained their

weekly timetables. Some of the teachers welcomed my intention and some of them

> This includes piloting and my "apprenticeship of observation’ (Lortie, 1975).
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appeared to be intimidated by the prospect of being video recorded for a month. Once
one teacher put himself forward as a possible case (Mahir) the task was to find a willirg
teacher who had a non-ovelapping timetable with him, which happened to be Ayten. It
1s my personal judgement that both teachers were willing to participate partly because
they are very experienced, self confident teachers. As to the PC side of the data, I
visited 4 different PCs and talked to mathematics teachers. Unlike SS, the head teachers
of the PCs did not require formal permission and my relationship with PC teachers was
less formal in comparison to SS teachers. Five teachers put themselves forward for the
task and Saban and Nuri had non-overlapping timetables and, as they were in the same
PC, 1t was easier for me to deal with technicalities of the video recording. It is of
particular importance to acknowledge that all of the teachers who took part in this study
gave the researcher permission to use their images in the thesis. Such a sampling

strategy, a common sampling strategy in case studies, is called ‘purposive sampling’

(Robson, 1993, p. 141-142; Cohen & Manion, 1994, p. §9).

3.2.2 Interviews

This section 1s divided 1nto a number of parts under two main headings. In the first, I
will provide information about interviews as a research tool. The second will inform the
reader about the rationale of the use of interviews for this study, its preparation and

implementation in the field and analysis of interview data.

3.2.2.1 Interview as a research tool

Types of interviews

The interview is a flexible way of collecting personal information. The information that
needs to be elicited may vary from competence and skill to act in a certain way to how
individuals make sense of the phenomenon at hand and what they know or think about
it. Cohen & Manion (1994) mention three purposes that an interview can be used for.
First, it may be used as the principal means of gathering information having direct
bearing on the research objectives: what a person knows, likes dislikes and what a
person thinks. Second, it may be used to test hypotheses or to suggest new ones; or as
an explanatory device to help identify variables and relationships. Third, the interview
may be used in conjunction with other methods in a research undertaking: to follow p

unexpected results or validate other methods, or go into respondents’ motivations and

their reasons for responding as they do.
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There are various types of interviews that may be used for different purposes of
research. The most common ground for division is at the level of structure. Robson
(1993) makes a distinction between structured interviews, semi-structured interviews,
and unstructured interviews (p. 231). Structured interviews involve asking auestions
that have been fully prepared beforehand and responses are sequenced in a certain way.
Although there is an insurance of covering all the interest area and not going off the
focus, there 1s less room for making modifications during the interview. Robson (1993)
calls this ‘effectively a questionnaire where the interviewer fills in the responses’ (p.
231). Therefore, the major drawback is 1ts insensitivity to emergent themes that may be
of interest to interviewer (Fontana & Frey, 1998). In semi-structured interviews, as used
by many naturalistic researchers, the interviewer has a list of topics that need to be
addressed and thus they require preparation of a basic set of questions but have
flexibility to follow up issues that emerge during the interview. Thus, the interviewer 1s
able to modify the wording and sequence of the questions and may add some probing
questions to follow interesting themes that come up during the interview. i
unstructured interviews, or as Cohen & Manion (1994) call them ,non-directive
interviews, there is a minimal structure in the interview and thus wording and sequence
of the questions emerge from the discussion in the setting. For this type of interview, the

interviewer has a general area of interest but lets the conversation develop within the

area of interest through reflecting and rephrasing the respondents’ statements.

Use of interviews in belief and practice research

[nterviews have been used widely in research on teachers’ beliefs and 1n studies which
examine teachers’ practices (Thompson, 1992) and suggested to be one of the most
powerful tools of qualitative research (Fontana & Frey, 1998). I have used interviews to
capture teachers’ beliefs and perceptions in order to understand teachers’ practices from
their own perspective. Interview is widely used in mathematics education research to
understand students’ and teachers’ beliefs, perceptions and their way of sense making.
To be more precise, it seems that there is hardly any belief research that does not make
use of interview as a method. Despite its common use in belief research, a regular
criticism the interview receives is its indirect way of accessing interviewees’ (teacher or
student) minds. To alleviate the problem, as several researchers including Tomlinson
(1989) and Woods (1997) have argued, the interview questions should be based on
personal experience, rather than being merely at an abstract level. An interview that

seeks to understand the phenomenon from the interviewee’s perspective needs to take
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into account the contextual elements. This is likely (1) to reduce the possibility of
interviewees’ accounts being thought up during the interview and (2) to decrease the
possibility of eliciting answers that the interviewees may think are expected from them.
In Iine with this approach, Woods (1996) emphasises the need for eliciting teachers’

beliefs through indirect questions, which are based on concrete contextual experiences.

3.2.2.2 Interviews in this study

Rationale for choosing semi-structured interviews for this study

The interviews had to be executed during empty slots in the teachers’ schedule, and this
limited the time allocated. Although it 1s essential to be open about the interesting issues
that surfaced during the execution of interviews, this time limitation was one reason for
not choosing the unstructured interview. Another reason was the effect of long
interviews on the teachers’ emotional state and willingness to give authentic answers. A
structured interview was rejected on the basis of the exploratory nature of the study. The
trade-off between the need for flexibility to pursue possible emergent 1ssues during the

interview and keeping up the interview agenda suggested semi-structured interviews as

a choice for this study.

The preparation of interviews

Since the current research 1s exploratory in nature, I tried to keep my personal
understanding of teaching in the two schools out of the way in the way in which the
research was designed. It was mainly the piloting and relevant literature that aftected the
way the interview items were constructed. The general categories of questions come
from belief research literature: teachers’ beliefs about teaching mathematics, teachers’
beliefs about learning mathematics and teacher beliefs about the nature of mathematics
(Speer, 2005). However, the piloting suggested that it may be unproductive to try to
explore teachers’ beliefs about mathematics by direct questioning as the atmosphere of
the interview with those teachers who have not been interviewed before can sometimes
be negatively affected. However, teachers’ beliefs can also be inferred from theitr
answers to context specific answers. Thus two interviews were constructed. The first
aimed at understanding teachers’ beliefs and practices with reference to their practices
as a way of accessing their beliefs indirectly, while the second aimed at understanding

their beliefs and views about wider contextual issues through direct questioning.
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l'eacher interview-1 was designed for understanding teachers’ views on their own
classroom practices. In other words, I wanted to see their practice from their eyes. How
do they think mathematical activities are structured in their classes? What are/should be
the roles of teacher and students? Therefore, teacher interview-1 was expected to enable

me to see the classroom practice from the teacher’s perspective. (See Appendix A)

T'eacher interview-2 was intended to get at teachers’ beliefs and perceptions about
mathematics and the institutions in which they work. This interview was guided by two
questions: “What are the teachers’ views about the way mathematics should be taught
and learned?”” and “What are the teachers’ goals and how do they relate to classroom

practice from the teachers’ perspectives?” (See Appendix B)

In the field

The interviews were carried out with four teachers (cases) after the completion of the
video recordings or near to the end of the period of video recordings. This was mainly
intended to gain time for teachers to be comfortable talking to me regarding their beliefs
and instructional practices. I am of the opinion that with the dehiberate delay of ti.e
interviews, I reached a level of closeness that allowed teachers to be comfortable talking
to me casually about their professional lives 1n and out of the classroom. In addition to
the main interview data collected from the cases (four teachers) I also interviewed

mathematics teachers from a variety of SSs and PCs. In total 24 teachers were

interviewed, of which 15 were from SSs and 9 were from PCs.

3.2.3 Video Recordings

This section is divided into a number of parts under two main headings. In the first, I
provide information about video recordings as a research tool. The second will inform

the reader about the rationale of the use of video recordings for this study and 1its

implementation in the field.

3.2.3.1 Video recordings as a research tool

Video data provide a means of incorporating ‘quantitative’ and ‘qualitative’ approaches
in educational research, in particular research focusing on teachers’ classroom practices.
Since the availability of video recorders 1s expanding, teacher researchers are beginning

to recognise it as a viable research method. It 1s beginning to emerge as a promising
41




way to collect authentic data on teachers’ classroom practices. It is particularly favoured
by the researchers who are interested in teachers’ classroom practices in different
countries. For example, the ‘Third International Mathematics and Science Study Video
Study’, which is also known among mathematics and science educators as ‘TIMSS
1999 Video study’ (Stigler et al., 1999; Hiebert et al., 2003a, 2003b), is based
principally on video recordings. In brief, a number of internationally known researchers
compared teaching mathematics in seven different countries based on large numbers of
video recordings (See Hiebert 2003a, 2003b). This is, as has been claimed, the first time
researchers have used video to collect a national sample of teaching (Stigler & Hiebert,
1999, p. 17). Another international comparative research study based on video
recordings 1s the ‘Learners Perspectives Study’ (Clarke, 2003). Despite its growing
popularity among teacher researchers, there seems to be very little written on the use of

video recordings as a research method.

I will now present advantages and disadvantages of the use of video recordings as a data

collection method and its relative merits over others where appropriate.

One of the major advantages of the use of video data to emerge is based on its
compatibility with current trends among teacher researchers, which regards teaching as
a very complex process in the context of the complex environment of the classroom. It
Involves a myriad of verbal as well as behavioural exchanges between teacher and
students. A researcher observing a teacher can only attend to certain aspects of l..s
teaching. Therefore, it is impossible even to notice, let alone capture, all of the
significant aspects of interactions in real time. Through the use ot video, it 1s possible to
capture a number of aspects that are taking place simultaneously 1n the classroom. This

exceeds by far important limitations of observation methods in which researcher simply

ticks the boxes if certain teacher or student behaviour 1s observed.

Another advantage of the use of video is that it enables researchers to capture verbal as
well as visual clues regarding what is taking place in the classroom. Recording lessons
and capturing verbal expressions undoubtedly helps understanding the teaching and
learning process in the classroom. However, it 1s not always the teachers’ or students’
words that matter. We know through experience that 1t 1s often the case that visual clues
play significant functions in the way, say, students perceive and interpret the meaning of

the behaviours of the teacher. Eye contact is a significant one of them. Video data
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enables researchers to be able to identify such subtleties, which certainly helps explain

teaching processes.

The use of video is particularly useful in exploratory studies in that it allows novel
research questions to emerge from data, and at the same time 1t provides researchers the

means to test these questions in both a qualitative and a quantitative manner (Jacobs et
al., 1999).

Video also increases the reliability of the inferences made based on the data. This is
possible since the video data can be analysed as many times as the researcher requires
or wishes. More reliable inferences can be made in two main ways. Firstly, video data
enables what Jacobs et al. (1999) call a ‘cyclical analytical process’ in the analysis of
the data. This is a significant aspect of video data, in that ‘conventional data collection
methods must be collected and analysed linearly, but video data allow for a unique
iterative process’ (p. 718). To them, this cyclical process involves repeated use of video
data to generate themes, make discoveries and frame hypotheses. This then could help
in establishing a coding system. The researchers could then test their coding system
using the videos. This, in return, helps to validate emergent themes or hypotheses and
come to clearer interpretations. Secondly, video data enables coding and interpreting
data from multiple perspectives. Once the researchers have developed a coding systefn
or made certain inferences based on the data, they can always ask their colleagues to test
out if their coding system is working well or to see if their inferences match with others’
inferences. This is a remarkable advantage of video data over many other observation

methods as it allows external verification of conclusions.

Although video is a valuable and effective way of collecting data, it is not free from
limitations. One major limitation is that the video recorder will only record what 1ts user
focuses it on. The video will only record what happens in a certain area of classroom, or
certain individuals or groups of students. This selection of focus for the recorder means
that certain activities in the classroom are excluded. Although this could be overcome
through use of a number of video recorders, as used by Clarke (2003) in the ‘Learners
Perspectives Study’, it may entail a higher possibility of distraction of the natural flow
of social interactions. This brings another downside of video recording as a data
collection instrument. As the video recorder is clearly situated in the classroom, there 1s

always a possibility of distracting teachers and students from being "natural’ or
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‘normal’. However, relatively speaking, this is also problematic for other observatinn
methods. It 1s also hard to predict which situation would more be likely to distract
teacher and/or students from being natural; the recording of a machine or constant
observation of a human. Since a video recorder is a machine, in the era of digital
technology and its wealth of electronic machines, it may be less of a distraction.
Conversely, as the teacher and students may be aware that their behaviours are to be
archived for repeated watching, it may be more distracting than human observer
methods. To overcome such limitations, Pirie (1996) and Lesh & Lehner (2000) (as
cited 1n Powell et al.,, 2003) suggest combining video recordings with other da.a
collection methods such as interviews and written documents in order to reach a more

comprehensive examination of teachers’ and students’ classroom practices.

3.2.3.2 Video recordings in this study

[ video recorded lessons of two teachers (Ayten and Mahir) from SS and two teachers
(Nurt and Saban) from PC while they were teaching the functions. It takes
approximately a month to complete teaching the topic of functions in both institutions. 1
have visited two schools at different times and thus video recordings took place at
different times. While in SS, functions are taught in November, 1n PCs it 1s taught in
March. It was a challenge to carry out the video recordings without missing any lessons
and being able to socialise between and after the lesson to get teachers’™ impressions of
the lessons and classroom activities. I used a tripod 1n order to make sure that the video
recordings are of high quality with a minimum amount of shake. A single tape can hold
one lesson. As the number of tapes was limited, during the evenings and nights, I
converted the content of each video tape to digital format and kept it in the hard drive vt
my computer and burned then to CDs. The content of each tape was individually copied
to the hard drive of my computer and then it was compressed in order to fit into CDs.
This procedure took over 6 hours for each tape. The fact that some days I was recording
four lessons made a hectic schedule for data collection. I managed to capture almost all
of the lessons the four teachers taught with a small number of missed lessons. I
established a weekly timetable to be able to cope with the tightness of time for
interviews, video recording and storage of the data. I attended and observed 2 -3 lessons

hefore the teachers started teaching functions in order for the teacher as well as the

students to feel comfortable with my existence 1n the classroom.
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3.2.4 Complementary Sources of Information

3.2.4.1 The questionnaire

Having realised the emergence of the significance of institutions as an influence on
teachers practices, I designed a questionnaire (See Appendix C) to check if such an
argument 1s supported by a larger number of teachers. As with other research methods,
questionnaires have advantages and disadvantages. A major advantage of this method is
that 1t 1s very efficient in terms of time and effort (Robson, 1993, p. 243). It allows data
to be collected from large numbers of respondents within a short period of time. In fact.
I managed to distribute the questionnaire to 10 PCs and 10 SSs and collect them within
only a week and 1n total, 87 teachers in both institutions completed the questionnaire.
However, questionnaires also have down sides. As Robson (1993) points out, there is
always the possibility of the responses being superficial and that questionnaire items
must be constructed extremely carefully to have meaningful responses. Several items in
the questionnaire I designed suffered from such a crucial mistake and as a result I had to

exclude some 1tems in analysis.

3.2.4.2 Socialisation with teachers (informal interview)

In order to get at teachers’ perceptions of the broader institutional context and to
establish a trusting relationship with the teachers, I socialised with teachers out of the
classroom. Such an approach could be called an ‘informal interview’ since no interview
items were prepared beforehand and there 1s no video or tape recording ot the talk. The
the information was captured through notes I made after the conversation ended. My
socialisation with teachers involved visiting teachers out of classes, talking to them

between classes and discussing the teachers’ instructional activities with them during

the lessons.

3.3 Data Analysis

In this section, I will provide explanations of the process of data analysis. Before going
into specifics, I would like to point out that one significant 1ssue during the data analys‘is
is to ensure the anonymity of teachers’ identities. Having completed collection of the
video data, I asked permission for the use of screen captures of their video recordings in
the thesis. All four teachers (cases) gave me permission to do so. Theretore use of the

screen captures that can be seen in the results chapter are not without the teachers
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consent. In order to ensure the anonymity of the teachers, I have changed their real

names 1n the thesis.

3.3.1 Analysis of Video Data

My starting point in analysing the video data is the teachers’ own description of the
classroom activities, therefore the data itself. The results from piloting, as well as early
findings through repeated examination of teachers’ classroom practices (interviews as
well as video recordings from the main data), revealed that the teachers followed
particular patterns in their practices. The lessons contained academic and non-academic
elements’. The academic elements involve teaching and/or learning activities and the
non-academic elements are generally class management activities or other activitics,
which do not involve formal teaching and/or learning. Academic parts of lessons
involved what teachers from both type of institution called ‘content’ and ‘example
solving’ (a direct translation of Turkish phrases that were used by teachers in the
interviews). I have not used the phrase “problem solving” since the meaning attached to
“problem solving” is different from “example solving” 1n its context”. I will now use the
term ‘segment’ for each of these instructional activities in teacher practice and any
subsection of these segments will be referred to as ‘phases’. In the following part of this

chapter I will provide detailed explanations of how to pinpoint these instructional

activities 1n teachers’ practices.

Content: This is the theoretical segment of the lesson where teachers provide
definitions of concepts and explain the concepts and procedures in mostly abstract
and/or out of context terms. During the explanations, teachers may give typical
examples of concept(s) or abstract description of phases of mathematical processes
involved. The starting point for this segment, as it is observed in video data, is mostly
when teachers write the title or sub-subtitle or sub-section of the topic to be taught on
the blackboard or when teachers begin to explain the topic verbally. The endpoint,
despite slight variations, 18 when the teachers signal to students that he has completed

his explanations. In most cases teachers wait for students to write down the text on the

board to their notebooks or they carry on with the example solving segment.

e .

> This is my distinction, not from the data itself.
4 11 educational research the phrase “problem solving” generally refers to open ended questions, which

mainly require students to investigate/speculate on the solution. “Example solving™ 1s much more
straightforward and generally requires procedural knowledge and calculation skills in this context.
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Example solving: In this segment of the lesson, actual mathematical examples (or
problems) with numerical context are processed. It is essentially the application part of
the lesson. The start i1s commonly marked by the teachers distinctly when they state that
they will start solving some examples or when they write the Turkish word for
‘example’ on the board. The endpoint is when the teacher or a student comes to the
board to complete the solution and relevant explanations. In the analysis of the teachers’
practices, | realised that example solving is an important feature of the mathematics
teachers’ practices i1n both institutions. Being a basic constituent of the teachers’
practices I focused on this segment to further my understanding of what is happening 1n
this segment of the lesson. Further attention to this segment revealed that not all
teachers made use of examples 1n the same way. Selection and use of examples ditfered
significantly. Repeated viewing of the video data suggested that the teachers’ practices
(for all four case teachers) in the example solving segment are made up of three phases:

presentation, engagement and resolving.

Presentation Phase: Teachers present the example that they would like to give 1n this
phase. The video data indicated that it mainly involves teachers’ writing the example(s)
on the board and, when necessary, stating the problem verbally. This 1s the most
straightforward of the three phases. As it is the first phase of the example solving, the
starting point is defined by the teacher stating that he is giving an example or the teacher
beginning to write an example on the board. The end point, however, is detfined by the

completion of the writing of the example or teachers stating what the question is

verbally.

Engagement Phase: In this phase of the example solving, teachers generally wait for
students to engage in the solution of the example in presentation, 1.e. they let them try to

solve it. It begins directly after the end of presentation phase and ends with the

beginning of the resolving.

Resolving Phase: This phase of the example solving involves a demonstration of the
solution of the example. This phase is not as clear-cut as the previous two. In some
cases the solution is provided by students. However. it is mainly, as observed 1n t.e
data. the teacher that demonstrates the solution and explains the processes involved. The
resolving phase generally begins with teachers’ utterances as an attempt to get the

attention of the students which signals that the example on board 1s about to be solved.
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The end of this phase is marked by the end of solution. If the resolving involves a
student attempting to demonstrate the solution then it is marked by end of the student’s

demonstration of solution or the teacher’s further explanation on the students’ solution

on the board.

[ have examined (in terms of time allocated, and teachers’ and students’ activities) the-e
three phases in every example for each video recorded lesson”. This gave me three time
intervals (presentation, engagement, resolving) and teachers’ instructional activities for
each example solving session. In terms of the allocated time, I calculated the mean time
spent for each phase of example solving. This gave me weighted mean of each phase of
a lesson. I made these calculations for each teacher and this gave me the time spent by a

teacher for each phase of example solving across a sertes of lessons.

Further elaboration of the examples used 1n the mathematics lessons revealed that theie
1s a distinction between two different types of examples used 1n teachers’ practices. |

called them ‘active examples’ and ‘passive examples’.

Passive examples are the examples used by teachers when they want to exemplity typical
cases of broader categories. They are intended to exemplify a concept or a procedure.
Passive examples, in this respect, are part of teachers’ explanations. For instance: the
teacher shows that f(x)=3 is an example of the concept ‘constant function’. In such a
case teacher conveys the message that ‘f(x)=3" i1s one example of the concept ‘constant
function. Similarly, when the teacher demonstrates how to find the inverse of a function
after defining the concept, it is a demonstration of a procedure. Although such an
explanation involves how to perform the inversion procedure, it also demonstrates how

to act in other instances.

Active examples are more like exercises in the sense that they require students or teacher
to solve them. Active examples require making use of a variety of previously acquired
mathematical knowledge. These examples can be regarded as exercises since their use

constitutes practice of prior knowledge.

i WY

P

> These analysed lessons excludes the SS lessons allocated merely for checking students’” homework and
PC lessons which only involves solving questions of a quiz.
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I'he important difference between these two types of examples is that active examples
do not primarily provide understanding of the mathematical ideas involved. They are
just the practice of certain mathematical procedures or a solution technique with the
help of the previously explained mathematical knowledge. However, since passive
examples are generally used at the beginning of a topic, they help students to understand
the abstract mathematical information teachers set out to teach. Another distinction
between the two types 1s that unlike active examples, passive examples do not generally
end with a question mark and teachers do not generally expect students to solve them.
In the case of active examples, the nature and the expression of such examples need

solution and teachers encourage students to engage in the solution.

3.3.2 Analysis of Interview Data

With the purpose of understanding teachers’ classroom practices in mind, 1 used the
interviews to support (or reveal the peculiarity of) the video data and used the 1nitial
categories, as described in piloting, as a starting point for analysis. For the first
interview, these categories were: teachers’ planning; the theoretical part of classroom
instructions (content); and the examples they use and the materials they employ during
teaching. In the second interview, I included teachers’ beliefs about how mathematics
should be taught, how students learn mathematics and teachers’ perceptions of t-e
broader institutional context. However, the theme that emerged from the data (influence
of institutional context) affected the way they were analysed. Therefore, while there
were 1nitial categories that were derived from piloting data and relevant literature. later
on ] examined the interviews 1n relation to two aspects:

(1) teachers’ practices from their own perspective (content, example solving) and

(2) the impact of the wider institutional context.

Therefore 1 focused more on information that interviews contained on the following
aspects:

1- Content.;

2- Example solving activity;

3- Teachers’ perceptions of their work place.

[t should be noted that in presenting the results of the interviews I do not make a clear
distinction between beliefs and practices. Although theoretically speaking they are
distinct concepts, in data analysis 1t 1s not that easy to make this distinction. There are

some utterances that can be clearly categorised as an expression of belief or an
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expression of their practice. However, many expressions may be an indication ~f
practice and belief at the same time. In fact, if one takes the approach of bringing
teachers’ classroom experiences into the process of interview as suggested by
Tomlinson (1989) and Woods (1997) to elicit more authentic answers, then 1t seems that
there 1s little point in making such a division in terms of analysing interviews. In
reporting research they are treated as different concepts but when 1t comes to analysis it
1s not as clear cut as one expects. Although the distinction 1s used by many researchers.
it seems 1t 1s not explicitly stated by most researchers studying teachers’ beliefs and
practices. Regarding this often unstated tricky i1ssue, Cooper (2003), however, 1s «n
exception. Having a similar methodological issue in the data analysis stage, Cooper

(2003) explicates the problem:

Beyond the multifaceted characteristics of both beliefs and practices is the tact
that, empirically speaking, they are often difficult to distinguish from each
other. Attempts to do so sometimes isolate cause and effect, thereby distorting
the data. It is not surprising, therefore, that initial efforts to organize the data

under the two simple categories of beliefs and practices in the sample coding

phase failed (p. 418).

In an attempt to overcome the issue, Cooper makes a distinction between the data
coming from observations and those coming from the interviews. Speech, action, and
events heard or observed are distinguished from ideas inferred from practice and

interviews. She explains this as:
Further data analysis suggested that a more fruitful path was to accept the
interconnectedness of beliefs and practices but distinguish between those that
were manifest in observable events, practice, or talk about practice and those
that were discussed in the abstract or were inferred from practice. I regrouped
the former as operational beliefs and practices and the latter as conceptual
beliefs and practices. This resulted in a more holistic profile of the teachers (p.

418). (Italics in original)

In analysing the interviews, this issue is considered significant. Therefore 1in

understanding the interview extracts throughout the thesis, the reader should be aware

of this matter.

Another aspect that needs consideration 1is the issue of translation of the original
transcript of the interviews. I paid caretul attention to make sure that, on the one hand,
the meaning of the translation is understandable to the English speaking audience and,

on the other hand, the translation 1s faithful to the original Turkish text. Such a trade-off
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proved to be elusive at times. It was hard to keep the meaning unchanged while
translating the text for certain parts of the transcript. In such cases I asked some Turkish
doctoral students to help me translate the text. We compared my translation to theirs and
discussed the best possible solution. It was tricky especially when the translation of the
original text did not make much sense when left ‘intact’. In such cases, in order to make
it more understandable to the reader, I was forced to insert words in brackets -*[]"-. that

were not actually uttered in the original interview transcription.

3.3.3 Analysis of Questionnaire Data

Based on the teachers’ answers to certain items, which contained signs of
misunderstandings of the questions asked, I realised that verbal expression of these
items required a bit more clarity. Unfortunately this was after the data collection. Lack
of piloting in construction of the questionnaire items seems to be the likely reason for
this. This resulted in omission of from the analysis of some items (1a, 1d, 2a, 2b) th it
did not work as previously expected. Time limitation for the study also led me to
analyse 1tems that are easier to manage within the time limit (1b, 1c. 2¢). In analysing
the results of these items, I first entered the teachers’ background information (past
teaching experience, current institution). I then entered the data from the items (multiple
choice section) into the statistical analysis program SPSS and obtained descriptive
statistics for these items. This gave me overall picture of the teachers’ answers. I also
made use of the explanation part (the blank spaces for teachers to explain their answers)
of the items to support the results obtained from the multiple choice section. 1n
analysing the item 2c, which required participants to comment on whether teachers’
views would be affected by the institution in which they work, I categorised the
teachers’ responses into 4 groups: Yes, No, It depends, Not Applicable. This was also

entered into SPSS for analysis. The teachers’ explanations were used in the thesis to

exemplify their responses.

3.3.4 Presentation of the Results

Based on the data collected trom four teachers, results chapter consists of four main
sections. Each section is divided into four sub sections. First, I present the teachers’
personal information and my contact with them as background information. Secondly, I
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