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ABSTRACT

MI DDLE SCHOOL MATHEMATI CS TEACHERSGO6 USE
INTEGRATION OF TEXTBOOK TASKS INTO PRACTICE: A MIXED
METHODS STUDY

¥zgeWedi -
Ph.D., Department dtlementaryeducation
Supervisor :Assoc. Prof . Dr . Erdin- ¢AK
Co-SupervisorAssoc. Prof. Dr. Ayhan Kg¢r Kk

June2012, 220pages

The current studgimedt o expl ore mi ddl e school ma
of mathematics textbooks and examiheit integration of taks in the textbooks
into teaching The framework of amixed methods researaesign guided data
collection in this studyA questionnaire called ¢hUse of Mathematics Textbooks
Questionnaire was developed and validated to identify thes vemchersbeneit
from textbooks The factor analysis revealed four dimensions, namely Reading
Student Edition TextbogkSelecting Questions from Workbook, Reading Teacher
Edition Textbook and Selecting Tasks and Problems frdnxilary Books.

The results of the studghowed that tachers used thstudent edition
textbookfor mostly during class and féesson preparatiof.eachersalso used the
student edition textbooKor explaining the topic and the introductory tasks
However, they rarely used it for selecting probdéesmd exampled.eachersead the
student edition textbookostly during and prior to class; and mostse it for topic

explanation but rarely for problems and examples. They stated that they frequently

iv



selected questions from the workbook that were inoluded in the textbook

However, they occasionally picked questions to use during lgsEbay frequently

used auxilary books to select questions similar to the ones in the high school
entrance examroblems

Il n examining the prmatbematiss teatbooks,@asc her s 0

argued that there were interpretive processeseachers engageith and use

textbooks. The analysis of interviews and observatghmvedthat teachers read

textbooks and select tasks and questions from those .bloolker decisions about

using tasks from textooks, teachers usually considdrednature of tasks and

S t u d eharactertics

Keywords:Mathematics TextbodkMat hemati cs Teachersodo Use
Teachersd Documentational Work, Middle S
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Bu - anléenk neamb tEB°jJ retim matematilrs®jretr
kitaplarénén Kkulvelktapbnll iar Emm@e la,rtagr &r namk v
uygulamala nas € | kul li acel eeme&nedir. Bu - al ékma
y°nt emi kull anél méxteéer.

Mat emat i k °Jretmenl erinin der s kitap
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°Jretmenlerin kitaplarda yer alidre kemn el i
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CHAPTER 1

INTRODUCTION

In school context, mathematics textbooks are among the most trusted
materials that are diraentl gtudéentéd teat.
et al.,, 1996), and the most commonly used resources for mathematical domains,
topics, and the pedagogicptacticesused in classrooms (Valverad al., 2002).
Teachers often rely heavily on textbooks for decisions sucthasta teach, how to
teach it, what kinds of tasks and exercises to assign to their students (Robitaille &
Travers, 1992); and students often us&tbooksfor classroom exerciseand
homework assignmesn{Fan et al.2004). It is reasonable to argue thadthematics
textbooks constitute an important part oftheanatics learning and teaching.

Textbooks have also an important rdte interpretinga curriculum. They
provide fian interpretation of policy in
| e ar rvalkemgeet dl., 2002, p. vii), and make possible a connection between the
curriculum intentions and classroom activities constructed by teacher (Schmidt,
McKnight, & Raizen, 2002). From this point of view, textbooks mediate the
relationship between the riculum objectives and the application of the instruction
(T°rnroos, 2005) ; and they aresofthen as
curriculum and classroom instruction (Schmidt, McKnight, Valverde, Houang &
Wiley, 1997; Stein & Kim, 2009). Therefqrenathematics textbooks are considered
as curriculum materials in many studidge to theirkey role in interpreting the
curriculum.

Taking the related literature into account, it can be proposed that curriculum
materials are important parof the lessonsn which teachers and students work
together. In particular, curriculum materials are generally considered as the resource

for teachers to use in the instruction providing instructional and pedagogical

1



strategies (Eisenmann & Even, 2009). They areinkegrpar t of teacher s
and offer ongoing support for pedagogy and subject matter content throughout an
entire school year (Collopy, 2003); and provide ideas and practices which frame
classroom activies via text and diagrammatic representationd aelp teachers in

achieving goals that they presumably could not or would not accomplish on their

own (Brown, 2009). Therefore, curriculum materials are vietwgutovidei u ni quel y

i nti mate connection to teachingo (Bal/l &

In recent yees, there has been an increasing intesiesbng the researchers
terms of analyzing the role of mathematics curriculum materials in learning and
teaching of mat hematics and teachersd us
Eisenmann, & Remillard, 2009Researchers have attempted to analyze and examine
t he way o f teacherséo i nteraction wi t h
different point of views (e.g., Brown, 2009; Haggarty & Pepin, 2002; Remillard,

1996, 1999, 2005; Sherin & Dake, 2004). Pattidy, researchers have focused on
factors that are hel pful in understandi
materi al s and have an influence on tea
materials, such as beliefs (Brown, 2002), experience (Frykh20@4, Nicol &

Crespo, 2006), identity (Spillane, 2000), concern (Christou, Menon, & Philippou,

2004), and pedagogical content knowledge (Van ZoeBb#&l, 2002). Researchers

have placed the teachers at the center of the teaah&ulum material interaicin

and focused on how teachers interpret the curriculum and curriculum materials.
Therefore, il nvestigating teachmablendn use o
interpreting the teachawurriculum material interactioonsidering that value of
curriculum materials is likely to depend on the ways they are used (Cohen,
Raudenbush, & Ball, 2003).

Researchers haveecently paid more attention teexplain the teacher
curriculum material interaction over timeSeveral studies on teachers using
curriculum materials examined how teachers follow and implement curriculum
materials. Consequently, the focus has been placed on what happens when teachers
use curriculum materials or textbooks, how they use them, and why (Remillard,
2009). What is importantto noteis that the studies considered that curriculum

2



materials areimportant resources for curriculum objectives and teaching of
mat hemati cs and support teachersodé profes:

Besi des t he gr owi ng field of resear
materals, another line of research hdscused onthe interaction between
mathematics teacher and resources and their consequences for professional growth.
In this regard, thedocumentational approach of didacti¢Gueudet & Trouche,
2009) informs the investigai on of teachersé mat hemati ca
resources. Particularly, the documentational approach of didactics provides a similar
perspective within the research studies
terms oft e a ¢ h e r ®rOwith qurricellunamaterials, bdbcuses more precisely
on what a teacher needs to do for designing and enacting his/her teaching: looking
for resources, selecting/designing mathematical tasks, planning their succession,
integrating and adapting them ms/her teaching, implementing them in practice,
sharing it with colleagues, and managing available resources (Gueudet & Trouche,
2009). Gueudet and Trouche (2009) called thiswoska c her s é document a
which is considered within the studies rethto selecting and adapting mathematical
tasks (e. g., Bal | & Cohen, 1996; Sherir
documentati onal wor k IS Il mportant i n u
integrating, and adapting tasks in resources and plays akeinrmaking sense of
teachersé u3beobcopeoonfcedhe current stud
selection, adaptation, and implementation of tasks from mathematics textbooks.

Gueudet and Trouche (2009) provided a comprehensive frametwork
undastandt e ac her s & u s e fooubed noeaslpan cucrieutum mateniadsy
but also on everything as a resource which plays a crucial role for a teacher who
draws on them in his/her activity such as textbook, piece of software, student sheet,
discusgn with a colleague or with students, eésegnificantly, Gueudet and Trouche
(2009) did not isolate resources from one another; they noticed that resources should
be remained as A200).Heweventhe coneeptaalizationeobset of( p .
res‘ir ces in many research studies on teac
received sufficient attention; in fact it is often ignored. Therefore, the
documentational approach of didactics provides a framework for investigating
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teacher so6 kssagewebds theireugetobpereonal records, discussion with
students, and supportive materig@she current study.

In particular, thedocumentational approach of didact{Gueudet & Trouche,

2009) explains the interaction between mathematics teanbeneaources, and their
consequences for professional growth. As a new area of research, little is known
about this approach focusing on the way
mathematics. However, there has been a growing interest in the studies of
investigating the teacheesource interaction (e.g., Kieran, Tanguay, & Solares,

2011; Maschietto & Trouche, 2010; Rezat, 2011; Sabra & Trouche, 2011).
Therefore, the current study may help to render the elementary concepts of the
documentational approach a very diverse context and provide information about
teachersé integration of textbooks into
resource.

In the current study, mathematics textbooks were considered as curriculum
materials in terms of explatig t eachersdé use of textbook
the relationship between the curriculum objectives and ehactmentof the
instruction. Additionally, mathematics textbooks are considered as resources for
teaching and learning of mathematics since afemathematics textbook=.§.,
student edition textbogkworkbook,teacher edition textbookand auxiliary booR
providematerialsfor students and teachers. In this regard, it could be interpreted that
the documentational approach of didactics provale®mprehensive framework in
terms of examining t erancthestexthdapks intopracjceat i o n

and teachersodé interaction with textbooks

1.1 Mathematics Textbooks in Turkish Schools

Mathematics textbooks have official status in Turkey agitect official
mathematics curriculunTo be used in schools, any mathematics textbook needs to
be approved by the Turkish Ministry of National Education (MoN&hong the
approved mathematics textbooks, the ministry of education decides which textbook
can be used by whighublic schools, and distributes them free of charge to students

and teachers. There are six major textbook publishers which commercially produce
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middle school mathematics textbooks (i.e., grade€d. 6There is no significant
variation in content among the mathematics textbooks from different publishers
considering that all textbooks are designed to reflect the national curriculum.
Particularly, mathematics textbooks (i.e., grade®) are prepared in triple
sets consisting of studertlition textbook workbook and the teachedition The
studentedition includes problems, examples, definitions, and activities that support
student learning in mathematics. The workbook contains additional problems and
exercises The teacheredition is designed to help teachers prepare lessons and
includes stejby-step teaching notes, expected learning outcomes, curriculum
objectives, suggestions for enrichment exercises and activities, answer keys, and
additional comments. Moreover, the structure of gaehelreditioncomprises a copy
of the studengditiontextbookand workbook pagesith solutions and answers on it.
In this study,ues ofsixth, seventh, and eight gradeidentsedition, workbook, and

teacheledition textbooksvereanalyzed separately.

1.2 Purpose of the Study

Regarding the existing |iterature on
(in particular curriculum materials and textbooks) and the relationship between
teachers and resources, the present study aimed to explore middle school
mah emati cs teacherso use of mat hemati cs
integration of tasks in the textbooks into practice. In particular, a questionnaire was
devel oped to explore teachersé use of t
questionnaire avalled e si gned to i dentify teachersé
of tasks from textbooks. Moreover, in a follawp st udy, teacherso
tasks from textbooks into practice was examinElde reason for the qualitative
follow-up data was t@ontexualize the initial quantitative results tbetterexplain

the interaction between teachers and textbooks.



1.3 Research Questions

The central research question of this study witow do middle school
mathematics teachers use mathematics textbooks ategjrate tasksfrom
mathematics textbooks into practiéePhis question was examined using a mixed
methoddesignwhich provided a framework and logic to guide the implementation of
the research methodBhe exploratory design and the explanatory degigmedures
were employed subsequentip two stages.Particularly, the purpose of the
exploratory design was to explore the mi
textbooks. The pur pose of t he explanat
integration of taskfrom textbooks into practice.

Employing a mixed methods research design, shedy addressethe
following three research questions:

1. What is the nature and the number of factorsaffactt he mat hemat i cs t
use of mathematics textbooks?

2Domi ddl e school mat hematics teacher sodé us
differing demographics?

21.1ls there a statistically significant

between male and female teachers, etisited by Use of Mathematics

Textbooks Questionnaire?

22.1ls there a statistically significant

between teachemsith different level of teaching experience, @gited by

Use of Mathematics Textbooks Questionnaire?

23.Is there a statisticallg i gni fi cant difference in t

between teachers who have different nuralmrstudent in classroom, as

elicitedby Use of Mathematics Textbooks Questionnaire?
3. How do middle school mathematics teachers integrate the taglesnmathematics
textbooksin their instructional practic@s

In summary, it was necessary to use both quantitative and qualitative

approaches to answer the research quesstion



1.4 Significance of the Study

Understanding the relationship between teacher and peso(e.g. textbooks
and curriculum materials) is importaiot be able to suppol¢arning and teaching of
mathematicsThe contemporary issues in the stu
materials (e.g. Remillard, 2005; Remillard & Bryans, 2004; Sherinr&®, 2004),
and the teachersdo use of textbooks (e.g
Johansson, 2008uggesthat the interaction between teacher and resources need to
be carefully examined since there are a bidirectional relations between $eauther
resources. Particularly, examining mathe
interaction between teacher and mathematics textbooks may enable us to better
understand the teaching process in mathematics.

Researchers have placed teachers at thesrcaftthe teachecurriculum
material interaction and focused on how teachers interpret the curriculum materials
and textbooks. However, theaeestill unanswered questions about how the features
of curriculum materials I rwithl maghemcagécs t h e
curriculum materials (Remillard, 2009). According ®emillard (2005), the
characteristics of curriculum and curriculum materials should be encountered and
figured in the participatory relationship that shapes how teachers interact with
curriculum materialsand how they use them in planning and enacting instruction.
For this reason, it can be confirmed that there is a necessity of specifying the
characteristicsof textbooks to examine the interaction between teacher and
textbooks. In thigegard, the documentational approach of didactics might provide
valuable information and a more comprehensive framework in terms of examining
teachersbo i nt egrtaitd oh e xtfbotoksk si nftroonmpr ac
interaction with mathematics textbao In this regard, the current study will attempt
to fill agap in literature

In the literature, therbas beemo study thaexplicitly exploredt he t eacher
use of set of textbooks (e.gtudent edition textbogokworkbook,teacher edition
textbook and auxiliary book$ and the interaction between teachers and the set of
those textbooksIn this regard, the documentational approach of didactics and the

main process of teachersd6 engaging with
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Sherin & Drake, 2004)ead to a comprehensive framework for the investigation of

the interactions between and teachers and textbooks. By this way, it will be possible
to evaluate some of the existing resear
textbooks. Therefore, this emrch will contribute to the body of research that
curriculum developers, textbook publishers, educators, and teacheberaiit in
developing curriculum and textbooks.

The teachersbo i nteraction wi t h t he
textbooks, inTurkey has noteceived sufficient attentioby the researchers. These
interactions have not so far clearly emphasized as potential influences on teaching of
mathematics in the middle school level. Generally, such kinds of considerations have
been largelyignored ineducationalstudies in Turkey. For this reason, it could be
claimed that there is aeed forspecifying the interaction between teachers and
textbooks and the role of textibioendked i n t
to fill this gap in the literature.In this context, as Haggarty and Pepin (2002)
reported, different culturadind educational values certainly have particular meaning
in providing a representative picture of a country and also promote a shared
understanding and principfer components of framework for use of textbsakd
curriculum materiad Owing to that, the data from Turkish educational context
provides a particular cultural educational characteristic about using mathematics
textbooks and additional information fdret related literature on textbook use and

teachersd6 documentati onal wor k.

1.5. Definitions of Important Terms

In this section, the definitions of important terms used in this study were
presented.
Mathematics Textbook According to Howson (1995), textboak defined as the
Akernel s o-theorems, srtiles,u adefinitians) procedures, notions, and
conventions which have to be | earned as
(1995) definition was adapted fxthookanal yz
Moreover, mathematics textbook refeéo the textbooks officially approved by the

TurkishMinistry of National Educatioand distributed free of charge to students and
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teacherslt includesstudent edition textbogkits workbook and théeacher edion

textbook

Student Edition Textbook: In this studystudent edition textboolefersto the book
used by a student in which problems, examples, definitions, and activities are

included.

Workbook: In this study, workbookefersto the bookused by a stdent in which
additional problems and activiti@se included.

Teacher Edition Textbook: In this study, theéeacher edition textbootefers to the

book which isdesigned to help teachers prepare lessons and includesystep
teaching notes, expectéelarning outcomes, curriculum objectives, suggestions for
enrichment exercises and activities, answer keys, and additional comments.
Moreover, the structure of thieacher edition textbookomprises a copy of the

student edition textbooknd workbook pages

Auxiliary Book: In this study,auxiliary bookrefers to the mathematicgextbooks
which were commercially produced by textbook publishers and particularly designed
to help students to prepare for the national examinatiomsHigh School Entrance

Exam).

Curriculum Material : Curriculum materialsrefers t o fii nstructional

place substantial emphasis on both pedagogy (the how of teaching) and mathematics

(the what of teaching)o (Stein, Remil | a
curricuum mat er i al was considered as a c¢criti
mat hemati cal content and teacher séb ma

Particularly, mathematics textbooks were considered as curriculum materials

exploret e ac h er s books B ¢his study. t e x t



Resource In this study, resource was defined as everything which played a crucial
role for a teacher who used them in his/her activity (Gueudet & Trouche, 2009).
particular,Gu e u d e t and Tdebnitian loferéssurcds 2v@sdapted into

the current study and were particularly considered as material resources such as
textbook, curriculum guidebook, student workbodkeacher edition textbook
teaching notes, work sheetauxiliary books and internet while planning and

enactirg instruction.

Use of Mathematics Textbook The meaningofisei ncl uded fhow teact
or interact with these resources [pedagogical activities] as well as how and the extent

to which they rely on them in planning and enacting instruction, anddiee
resources pl ay i hloyd et alc, B0, 9.8). I thia stady, c e 0 (
mathematics textbook was considered as a resource, and this definition was adapted

for analyzing the use of textbook.

T e a ¢ hDocumentational Work: Te a c h e r s 6 iomhlovorkwas calledot
meanwhat a teacher needs to do for designing and enacting his/her teaching: looking
for resources, selecting/designing mathematical tasks, planning their succession,
integrating and adapting them in his/her teaching, implemetiieg in practice,
sharing it with colleagues, and managing available resources (Gueudet & Trouche,
2009). In this study, the e a ¢ loeumentation work encompassed the interactions

between teacher and resources.
Document In this study, document was ddoped by teachers through a

documentati on wor k and was consider ed a

activity (Gueudet & Trouche, 2009).
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1.6 Organization of the Dissertation

The arrent dissertation is divided into six main chapters. The firspteha
presents the importance and significance of studgibjmyg a summary ofelated
theoretical backgroundhapter lgives alsadefinitions of the important terms used
in this study. Chapter 2 provides a det ¢
use of textbooks and resources and the theoretical background of the
documentational approach. The methodological issues are presented in Chapter 3
about research design, participants, settings, and data analysis. Chapter 4 gives the
results of quantitatie resultscomprising the descriptive and the inferential statistics
in the light of the research questioMoreover,Chapter4 provides the findings of
the qualitative data analysis constructed on the results of the desatguvEinally,
Chapter5 discusses the findings blatingthe results with th@ertinentliterature.
Additionally, the conclusions drawn from the results of the study, implications,

limitations, and suggestions for future research are also given in the last chapter.
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CHAPTER 2

REVIEW OF RELEVANT LITERATURE

The purpose of this review is to provide a framework for exploring the middle
school mat hematics teachersd wuse of ma t
teacherso integration of t a ackosnplishrthist he t
purpose, published works in the educational literature (especially in mathematics and
science education) are reviewed and presented in two main sections. The first section
presents the documentational approach of didactics developed Bud&u&

Trouche, 2009). This section deals with the theoretical background and constitution
of the critical components and concepts of the instrumental approach. The second
section of this review deals with the research studies related to use of texdhdoks

curriculum materials and highlights the interaction between teacher and resources by

presenting the contemporary issues in relation to teaching activities.

2.1 Documentational Approach of Didactics

At all levels of mathematics education, resourceg pacritical role in
teaching and learning mathematics; and the integration of resources into
mathematical practice has been a motivation for researcher. There are different
approaches to describe how teachers integrate a tool or resource into thaie practi
and what kinds of resources are appropriate for their students and allow an
understanding of process of appropriation of resources and tools. In this regard, the
documentational approach of didactiGueudet & Trouche, 200¥ttempts tahe
interactonb et ween mat hematics teacher and res
resource into the practice, and their consequences for professional growth. It informs
the investigation of teachersdo integrati

of resaurces.
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In this approach, the concepts dbcumentation workdocumentational
genesist eac her s 6 dandthe disdenticahrelatianship between resources
and documenhave beenntroduced andliscussed within the methodology that is
used forstudyng mat hemati cs teachersd document .
were developed based on thetrumental approach in mathemati@uin, Ruthven,
& Trouche, 200% and the work of Rabardel (1995). Significantly, the instrumental
approach brings into quesb n o f teachersdé professional
regarding integration of technological tools (e.g. spreadsheet, calculator). Moreover,
this approach helps in understanding the influence of tools and resources upon
mathematical activity and knowlgd building (Guin et al., 2005); and the ways in
which resources were used by teachers and students for their mathematical activities
(e.g. Guin et al., 2005Haspekian, 2005; Maschietto & Trouche, 2009; Ruthven,
2002).

According to Gueudet, Pepin, and Tuohe (2011),a number of concepts
were also derived frondocument manageme(tP ®d a u g u e , currc@uinG ) and
material (Remillard, 2005). Moreover, they stated that the contemporary issues in the
study of teachersod use ofé&Brown2005cBall& m mat
Cohen, 1996; Christowet al, 2004) were used in the development of this
documentational approach. Therefore, different kinds of approaches considerably
provide the underlying theoretical framework for the documentational approach.

The following sections represent a discussion of the elementary concepts of
this approach:t eacher s o documentati on wor k, di
resources and document, and documentational geriesasldition, the review of the
relevant studiesrely;g on teachersd uses of resource:

elaborated in the context of the documentational approach.

2.1.1 Dialectic Relationship between Resources and Document

T e a ¢ h ecunsedtatioth work is called what a teacher needs to do for
desgning and enacting his/her teaching: looking for resources, selecting/designing
mathematical tasks, planning their succession, integrating and adapting them in

his/her teaching, implementing them in practice, sharing it with colleagues, and

13



managing availale resources (Gueudet & Trouche, 2009). The documentation work
encompasses the interactions between teacher and resourceslesige and
enactingprocesses are intertwined in this woéugudet, Pepin, & Trouche, 2011).

Ther ef or e, dodureerdtionot i noena nosf tifhe teachersdéo w
and the outcomes of the design and enactment pradassapproach acknowledges

the process of mathematics teachersd wor |

Teachersbéo choices @ nsd at the déad sof the n a |
documentational process in which resource is turned irdocament(Gueudet &

Trouche, 2009). The concept of document was developed based on the concept of
instrument According to Verillon and Rabardel (1995), an instrument ieldged

by the subject from an artifact which is a material or abstract object (e.g. a calculator
or an algorithm) produced by a subject (e.g. user, operator, or worker) to support the
performance of a type of tasks and solve a given problem. Accordithgstuiew,

there is no instrument exists in itself. There has been always a relationship between a
subject and an instrument. Therefore, instrument is developed by the subject through
his or her relation with the artifact for an activity or for others dtves a given
problem (Verillon & Rabardel, 1995).

Verillon and Rabardel (1995¢haracterized the relations or interactions
between subject and object based aomodel namely the Instrumented Activity
Situations (IAS)proposed by Rabardel and Verillon (898This model (Figure 2.1)
represents the subjeabject interaction, which highlights the intermediary status of
instrument. Even though it seems a bipolar relation between subject and object, other
i nteractions shoul d be n dhe subpgtat ramddthe A i nt
instrument, interactions between the instrument and that upon which it enables action
to be taken and, finally, the subjextb j e c t i nteractions medi a:
(Verillon & Rabardel, 1995p.10). For example, when a babylésrning to use a
spoon (subjeebbject interaction); she/he has to learn how to keep some milk in the
spoon (instrumenbbject interaction). In this process, she/he learns about the liquids

(subjectobject interaction mediated by the instrument).
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Figure 2.1 IAS Model: The Triad Characteristic of Instrumented Activity Situations
(Verillon & Rabardel, 1995, p.11)

The subject uses her/his knowledge for the artifact, evaluates its constraints
and possibilities, and obtains an instrument. This is the mooksnstrumental
genesis. Particularly, the instrument is developed through the instrumental genesis
process. Rabardel (1995) defined this process as instrumentalization of the artifact.
Then, Guin et al. (2005) combined this approach into the didadtioathematics in
order to study studentsd mat hematics | eal
calculators. They focused on the ways in which artifacts (e.g. spreadsheet, calculator)
turn into instruments for teachers and students for their matiwhactivities. They
suggested a more comprehensive description about the transformation of
technological tool into an instrument for their mathematical learning.

Guin et al. (2005) highlighted the critical elements and relations in the
diagram of annstrumental genesis which was then used for the documentational
approach. Figure 2.2 represents the instrumental genesis points the complexity of
using artifacts. The figure shows that an instrument is developed through the process
in which there is a bidectional relationship between a subject (her/his knowledge)

and an artifact (its constraints and possibilities). The process consists of two
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componentsinstrumentalization(directed toward the artifact) andstrumentation

(directed toward the subject).

An artifact ‘\ a subject

| Her'his knowledge
an’ his work method

Its constraints
Its possibilities

2
g g Instrumentation
=
g s Instrumentalization
=i
a8
ZE

I

( An instrument “to do something™

Part of the artifact 4 schemes

Figure 2.2 Diagram of an instrumental genesis (Guin et al., 2005, p.144)

According to Guin et al. (2005), thestrumentalizations the indication of a
subjectdéds activity; for example, the sub
and its us. Rabardel (2002) used the term instrumentalization process in line with
t he evolution of artifact: Aisel ection,
functions, deviations and catachresis, attribution of properties, transformation of the
artifact (stuct ur e, functioning etc.)o0o (p.103).
artifact, and involves adaptation and forming of artifact (Rabardel & Bourmaud,
2003). Thus, the instrumentalization tends to improve an artifact. On the other side,
instrumentations a process in which the constraints and potentialities of an artifact
shape the subject (Guin et al., 2005, p.148). Rabardel (2002) stated that
i nstrumentation process deals with the
constitution, their functioni, their evolution by adaptation, combination
coordination, inclusion and reciprocal assimilation, the assimilation of new artifacts
to already <constituted schemes, etc. o (

development or adaptation of utilizatisohemes (Rabardel & Bourmaud, 2003).
16



Based on the instrumental approadte tocumentational approaphovides
the genesis as a process in which teachers adapt and form the redoutbes.
documentational approach, the intertwined process between temutheesources
corresponds to the relationghbetween artifact and subject, as described in the
instrumental approachParticularly, be intertwined process is represented by
instrumentation(r esour ces support i nmstrumentalzdbe r 6 s a
(teacher working on resourcdsgeeFigure 2.3. It includes how teachers engage and
interact with resources as well as what kinds of constraints and potentialities of
resources shape the teacher. The interaction between a set of resources and teachers
has a dual nature in terms of documentational genesis (Gueudet & Trouche, 2011).
Within this interaction a new vocabulary is introduced, i.elocumentand

documentational genesi&ueudet & Trouche, 2009

Ateacher Aset of Institution
resources and 3
communities
Instrumentation influences
s Instrumentalisation -
£ For a given
I_
+ class of
A document combined fr:trzitl?wn&
resources + a scheme of differgnt
4 utilization
contexts

Figure 2.3 Schematic representation of a dcational genesis (Gueudet &
Trouche, 2011, p.5)

Figure 2.3 represents the ongoing process for documentaidonely the
documentational genesis. The bidirectional relationship between teacher and
resources is specified by the instrumentalisation anttumentation based orthe
instrumental approach b§uin et al. (2005). Particularly, the instrumentalisation
di mensi on i ndicates teachersé appropria

i nstrumentation di mension i ndtvityafttkes t he
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resources (Gueudet & Trouche, 2009). Furthermore, there are a number of factors
i nfluencing teachersé documentati onal pr
i ssues, and teacherso6é practice, ushagedi ef s,

by the equation:

Document = Resources + Scheme of Utilization

In this equationdocumenisr e pr esent ed as a verb: At o s
teacherds professional activity) with do
It is developd by teachers through a documentation work, and evolved through
documentati onal geneses. |t can be <cons
professional activity.This equation actually represents a dialectical relationship
yielded between resource andcdment. Gueudet and Trouche (2009) stated that
different kinds of resources bring out a new resource and document is as an output of

the interaction between those resources and the teacher. This kind of process cannot

be isolated f r onmond actvitytamdapoiessionsl Gevelopnoehte s s
because a document I's developed by teac
specifically shaped by teacher 6 activity

(Gueudet & Trouche, 2009). Furthermore, this ¢igna denotes a dynamic
relationship between resources and document; however, it is a static equation
(Gueudet, Pepin, & Trouche, 201IMhe dynamic relationship indicates that the
documentational genesis continues with the involvement of other documehts in
process. This process goes on: ithe docu
combine with others, t oGuduedet & Trouchée, 2009 i n
p.214). Therefore, the documentational genesis reveals a new resource and a scheme
of utilizations of this resource.

A scheme of utilization can be identified by both an invisible and observable
part. The invisible part refers to thperational invariantsyhich entail the cognitive
structure of the teacher 3 ©Onthecotheraside, tlleGu e u d
observable part denotes Athe regularitie
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situations through different contextso (

calledusagesThen, the equation can be representedritore detailed way:

Document = Resources + Usages + Operational Invariants

The following section describése scheme of utilizations and the dialectical

relationship between document and resources.

2.1.2 Scheme of Utilization and Usages
Guinet al.(2005)e x pr essed that fia swmbrdeetot bui |

perform a type of taskhis instrument is thus composed of both artifact (actwally

part o f the artifact used t o guhemdatowing t hese
her/him to performtasksiad cont r ol her/ his activityo (
in the original). This description can be interpreted as a scheme is a substantial
component of the characterization of the instrument entity in which the instrumental
genesis takes place. Raularly, the notion of utilization scheme comes from the

work of Rabardel (2002). Rabardel identified four ingredients of a scheme, namely:

- anticipations of the goal to be reached, expected effects and possible
intermediary stages;

-rules of actionbhong t he -tlhiemeds wdfi cfi fal |l ow t he
subjectsd6é actions to be generated,;

- inferences (reasoning) that allow the subject to calculate rules and
anticipations based on information and the operational invariants system
he/she disposes of;

-operational i nvariant s t hat pil ot t
pertinent to the situation and information gathering on the situtdibe dealt

with (Rabardel, 2002, p.79).

From the description of utilization schemes, schemes are relateditg se ct 6 s
activity, which is oriented to reach the goal; therefore, using a scheme is a purposeful
activity t o reach a goal . Therefore, a

organi zation of the actGQGueudet, Pepin, & Trabhehi ev e

2011, p.5). It can be adapted to new context, and connected to other schemes.
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Il n particul ar, Afoperational Il nvari ant

of utilization of schemes because they allow identifying the characteristics of

situations hat subjects truly take into consid
documentati onal wor k, the operational I n
anticipations and actions. They are infe

their acivity through their documentational work with a set of resources. They are
based on teachersd experience in teachi ni
Moreover, operational invariants can be categorizedgatweralandspecific
operational invariants Gueudet and Trouche2@09) mentioned thageneral
operational invariantar e r el ated to teachersd exper.i
ideas about learning of mathematics. These operational invariants are the inference
of the teachersdé anticipatdi dmomancaadti G
and outcomes of their activity through their documentational work with a set of
resources. On the other sidgpecific operational invariantsare more specific
evolution i n teacher 6s pract i chematicsF o r i
teachersé activity showed that Astudent s
when a class discussion is organized before the teacher writes the formula on the
boar do; Ai mmedi ate application exercises
(general) ; i t h ehorizostad andl iheighti eornt | £iad e mu st be
Astudents mu st ma k e precise the unit w
(Gueudet & Trouche, 2009, p.209).

2.1.3 Resources
Resources have different meaning and naming rie lvith their context

(Adler, 2000; Cohemt al, 2003). Particularly, Adler (2000) examined the resources
and their use in school mathematics, and classified three kinds of resources that
enable their examination and their use in school mathematics tohtaxan
resources (persons and processaspterial resources (technologies, school
mathematics materials, mathematical objects, everyday objects)scmm and
cultural resources (language and time). Certainly, this type of categorization

provides thei examination and their use in their related context.
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Cohen et al . (2003) proposed a mor e
view of resources. They distinguished the types of resources into three categories:
conventionar esour ces ( t e aicahoas; Is0dks, faalities) xlass gjza,a | i f
and time), personalr e sour ces (practitioners?o wi ||
environmental and sociaksources (state guidance for instruction, academic norms,
professional leadership, and family support). Thgpes of resources were based on
the view of causality between the school resources and student achievement.
According to this view, resources are the causal variable and student achievement is
the outcome. Therefore, resources can enable or constragadkality, and have
moderating impact on student achievement (Cohen et al., 2003).

According to Cohen et al. (2003), teachers use the resources to design
|l essons, evaluate studentso6é work, and
t eacher s nkeowlddget @ordinates iestruction, mobilize incentives for
performance, and manage environmentso (p
Cohen et al. emphasized the importance of teaching skill, will, and knowledge which
is the requisite for using resrces. For example, teachers, who know a subject and
know how to present it to learners, will be more likely to make good use of a
mat hematics text than teachers who donot
how to present it to learners. With thigrppective, a resource is an outcome of
teacher activity, and elaborated for a teacher activity with a particular aim.

Gueudet and Trouche (2009) retained a similar conceptualization in terms of
resources withAdler (2000) and Cohen et al. (2003). Sigrafidy, Gueudet and
Trouche (2009) did not isolate resources from one another; they noticed that
resources shoul d be remai ned as ifla set
everything which plays a crucial role for a teacher who draws on them in his/her
actvity. Therefore, in the documentational approach, the wordresfource
corresponds to a variety of things in teachers work: textbook, piece of software,
student sheet, discussion with a colleague or with students, etc.

Gueudet and Trouche (2009) clarifigee distinction betweeresourcesand
documentbased on the instrumental approach. The distinction between them was
introduced by the instrumental approach (Rabardel, 1995), betamiéamct and
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instrumentln this sensea resource can be an artifact.(itas an outcome of human
activity (Rabardel, 1995)) but it exceed artifaGugudet, Pepin, & Trouche, 2011)
Therefore, resources are not limited to technological tools in the documentational
approach (whereas the mostly used resources are technblégida in the
instrumental approach). More generalyieudet et al. (201-onsidered resources
as material resources and Aoterial resources in the documentational approach.
Particularly, noamaterial resources such as a discussion with a colleague,
interactions in class with students are more difficult to determine. On the other side,
material resources have a particular meaning from a methodological point of view in
the documentation work because the teachgource interaction can be observable
(Gueudet, Pepin, & Trouche, 2011f.0 r i nstance, teacherséo
modifications on a book or a file, or a slide used by teachers are visible through the
documentation worklIn this sense, teacheddten benefit from different types of
material esources, comprising curriculum materials (especially curriculum guides
and textbooks), digital resources, and other written resources.

To sum up, the documentational approach represents a theoretical approach
for the study of t e d.e. Isdectimgresoucesuconebmingat i o n
and using them, and revising amongst others, etorjceptualizing the articulation
between documentation work and professional growth. In this study, this theoretical
approach provided t o singaanmcombinintgesksnither sé s
mathematicdextbooks. Particularly, the mathematics textbook was considered as a
primary resource for t ithsbktedyls this glaress) ment a
two components, instrumentalization (directed toward thetextbooks) and
instrumentation(directed toward the teacher), provided a basis to examine and

interpret the interaction between teacher and textbooks.

2.2 Research on Use of Curriculum Materials

The contemporary i ssues iiculun rhaterialst udy
(e.g. Remillard, 2005; Remillard & Bryans, 2004; Sherin & Drake, 2004), and
t e a c bse of segbooks(e.g. Brown, 2009; Haggarty & Pepin, 20Qbhansson,

2007 have an important role in relation to the documentational approach. These
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kinds of studies are useful to render the elementary concepts of the documentational
approach. Therefore, these studies will lead to a more comprehensive framework for
the investigation of the interactions between and teachers and resources.
There are som@ mport ant factors I n explain
curriculum material s: teacheradt eeaxcpherrisedn
concern (Christouet al, 2004 2009. Particularly, Christou et al. (2004was
exami ned how begi nnidiffgred frama thdr eancerds ot o n c e |
experienced teachers in using new mathematics curriculum materials. Examining the
teachersodo concern regarding the i mpl emen
and the adopted new mathematics textbooks, Christou et al.)(2¥€rted that
teachersé concerns differ with respect t
teaching experiences. The findings of Cl
beginning teachers had less worries about the implementation ofrti@ilcum and
using the new textbooks; however, they were more concerned about their preparation
of their daily work and the collaboration with other colleagues. In contrast,
experienced teachers were largely interested in the consequences of the innovation
for their students and had less information about the adoption of the innovation.
In the following sections, the role of curriculum materials and textbooks is
examined in relation to their use by teachers. Moreover, the reviewed studies are
outlined by onsidering the associations with the key processes in teachers engage as

they use curriculum materials.

2.2.1 Curriculum and Textbook

Many researchers have recommended their own preferred definition of
curriculum in their studiesOne useful starting pointvhen studying what is
curriculum is to consider three levels, nameltiended implementedandattained
curriculum (Robitaille et al., 1993). The intended curriculisrfunctional at the
educational system level and includes the aims and goals embaodiefficial
documents (Schmidet al., 1997). The implemented curriculum deals with the
application of the instruction that students get. The attained curriculum refers to the

outcome of the instruction referred to the skills and knowledge that studeniseacq
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As noted by Kilpatrick(1996) and Schwartz (2006), curriculum is considered as a
complex construct with several facets consisting of goals, content, instruction,
assessment, and materials.

Besides the curriculum levelsprriculum refers to what isenacted in the
classroom(Schmidt et al., 1997). Curriculum is often used as the wrrgenurces
(e. g. textbooks, teachersbéo gui de) provi
instruction. This is used to refer to tpetentially implementedurriculum as the
i ntermedi ate stage between the intended
2005). In this sense, the textbooks and the other written resources are connected to
the potentially implemented curriculum.

For the sake of clarity, the wordurriculum has been considered as the
enacted curriculumn most educational studies; however the curriculum mentioned
in this study refers to the intended curriculum noticing to the instructional goals and
objectives. In this context, the potentially implementediculum deals with the
curriculum material or written curriculum resources throughout this study. Therefore,

the wordcurriculumvaries with the meaning and is considered in its context.

2.2.2 Perspectives on Teacher sbookdse of Ci

Teachersdéd use of mat hematics curricul
attentionin recent years (e.g. Christou et 2004; Brown, 2002, 2009; Haggarty &
Pepin, 2002; Remillard, 1996, 1999, 2005; Sherin & Dake, 2004). Researchers have
attemptedt o anal yze and examine the way of t
from different point of view. Some researchers assume that the main objective is to
implement curriculum materials as developed, and thus they conceptualize the
fidelity between teachm and curriculum materials or curriculum material use as
following the text; therefore, they consider a degree of fidelity between the intended
curriculum and the implemented curriculum (what teachers do in the classroom).
Conversely, other researchers dak different perspective because the fidelity
between teaching and written words in the curriculum resources is not possible in

their view. Similarly, as Lloyd, Herbdtisenmann, and Remillard (2005) state,
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[whereas] research revealing the ways that hewc shape or transform
curriculum materials raises questions about the possibility of curricular
fidelityéeidt woul d be i naccur at e and
interpretations of a written curriculum are equally valid. The field is in need

of ways to characterize reasonable and unreasonable variations or
instantiations of a particular curriculum that are tied to features most central

to its design(p. 1)

From this point of view, they focus on how teachers interpret and adapt the
curriculum and coiculum resources into the classroom and assume an active
participation between teacher and curriculum materials and concentrate on the
factors that are hel pful in understandi
materals (Brown, 2002)In the following sections, two perspectives are outlined by

considering their associations with teacl

2.2.2.1 Following Curriculum Materials (Textbook Integrity)

Research from the fidelity perspective in curriculum studies involves the
determination of tb degree to which curricular knowledge created and developed by
the experts is implemented by teachers and students in classroom as planned (Synder,
Bolin, & Zumwalt, 1992). In this perspective, teachers are the implementers of
textbooks and texts aretper i mary resource for students
In an effort to address this issue, Freeman and Porter (1989) examined four
el ementary mat hematics teachers6é6 use of
by teachers with the textbook contemtelementary school mathematics. The authors
highlighted the different types of textbook use: textbook bound, focus on the basic,
and focus on district objectives. The results of the study showed that teachers used
textbooks for A whmuchtimetp spens onteach topgcaanchthe h o w
order in which tFeerart& Poder, 898%418). sTleeratittois 0 (
claimed that there was an overlap between the content taught by teachers and the
textbook content in elementary school mathematics.

The results of another investigation appear to provide additional evidence that
teachers used textbooks as the #Aprimary
activities, and pedagogi cal approach in

& Tarr, 2009). Chval et al. (2009) have develop&ektbook integritya more clearly
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defined perspective on curriculum fidelity and implementation. They described the
textbook integritya s At he ext ent -atlopteduektibookhservedhas a di st
t e a ¢ h enarp guidepim determining the content, pedagogy, and the nature of
student activity over an identified peri
covered a comparable amount of the textboaks gverageb8%) and used their
textbooks in lesson®K average 87%). These findings indicatbdt the construct of
textbook integrity provides the interpretation of student achievement and the
relationship between student achievement and curriculum materials cannot be
ignored.

In this regard, researchers exaimg textbook integrity focus on the degree to
which their teaching practices match the curriculum standards. The primary emphasis
pl aces on documenting teachersd work to
student learning. This view offers insigh$o the teachetextbook relationship, but
provides few details about its nature. For that reason, the details about the-teacher
textbook relationship and the factors affecting this relationship need to be carefully

examined.

2.2.2.2 Interpreting and Adaging Curriculum Materials

Studies over 30 years on characterizing and studying the knowledge of
curriculum use addressed the teachersodo i
role of the curriculum materials. Research has shown that when teatctestiwith
curriculum materials, they do so in dynamic and constructive ways rather than a
straightforward process (Brown, Z)@009; Remillard & Bryans, 2004; Remillard,

1999, 2005, 2009). Teachers frequently make changes in the curriculum intentions
and modify them according to the structure and the purpose of lessons. In doing so,
the availability, quality, and flexibility of the curriculum materials play a critical role
in teachersdé decisions.

In line with this perspective, researchers seek to uradefsivhen teachers
use curriculum materials, and why. An underlying assumption of the studies is that
At eachers are <centr al pl ayers in the p

captured in the form of mathematical tasks, lesson plans and pedagogical
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recommendati ons, I nt o r eetdl, 2009, p.3).sTheoetorm, e v e n
the critical point for understanding the curriculum use depends on the process of
understanding what teachers do with mathematics curriculum materials and why as
well as how leir choices influence classroom environment (Remillard, 2009).

In particular,Remi | | arddés (2005) s t-audicplumwa s b a
relationship framed by the previous empirical research on the use of curricular
resources. This study was based deachercurriculum relationship framed by the
previous empirical research on the use of curricular resources and assumed that the
interaction between teacher and curriculum is highly interactive and multifaceted
rather than a straightforward process. Rirdl (2005) mentioned that understanding
the relationship between teacher and curriculum would explain how teachers use the
curriculum materials. To highlight this relationship, Remillard (2005) used the term
participatory relationshigoetween teacher amairriculum.

The participatory relationship is embedded in the local and global context.
Specifically, the school cont ext i nfl uen
mathematics curriculum materials. The characteristics of teacher such as knowledge,
beliefs, goals, experiences, capacities, and perceptions are the flactdentifying
the participatory relationships between the teacher and the curriculum. On the other
side, the structure of curriculum such as representation of concepts and tasks,
material objects, structures, voice, and loake other factors for identifying the
relationships between the teacher and the curriculimarefore, the characteristic of
teacher and curriculum influences and shapes the way of the teacheulum
participatory relationship (Remillard, 2005).

Within the dynamic and constructive p
work represented a growing body of literature in using curriculum materials.
Remillard (1996, 1999) studied two experienced mathematics teaubeng a
reformoriented textbook for the first time and examined the interaction between
teachers and the textbook through a qualitative study. The analysis indicated that
there were sever al factors i nfluencing
Partimm | ar | vy, the variety of teachersd bel i
textbook. For instance, teachers read the same parts of the textbooks (e.g. exercises
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or activities) but not for the same pur |
differed with respect to their purposes and different uses of textbook let students
have different opportunities to learn mathematics.

Guided by this perspective, Remillard and Bryans (2004) analyzed the
teachersbo perspectives 0 n ndntlaet rblee afathliei ¢ s |
curriculum materials in teaching. They
enacting Standardsased curriculum changed when the teachers examined the
unfamiliar tasks. The researcher i ndi cat
learning and teaching challenged and changed through using the curriculum over an
extended period of time and the teachers generated their individual learning
opportunities in the enacting process.

The model proposed by Remidlsl aorrdi eanntda t H
toward curriculum materialso is grounded
materials, the enacted curriculum, and the possibilities for teacher learning. The
construct oforientation toward curriculums defined as the mediator thapresents
the teachersé perspectives and dispositi
curriculum which are the critical factor
in the classroom and the subsequent opportunities for both student ahdrtea
learning (Remillard & Bryans, 2004).

The teachersd6 use of curriculum is t
because the orientations are categorized according to the similarities in dispositions
among the teachers. Particularly, the orientationgeweentified with three
categorizations:intermittent and narrow adopting and adaptingand through
piloting. According to this categorization, the teachers preferred to use the
curriculum materials as a primary source for their teaching, and to makihatas
to fit their teaching; or not to use in their teaching. Therefore, the categorization
provides information about how the teachers use the curriculum materials in their
teaching.

The first category of the orientatioAgstermittent and narrowrepresents the
minimal use of the curriculum materials (Investigations) by the teachers. The
teachers generally rely on their own routine mathematics teaching and tend to use
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their own materials which they use over the years. They use the curriculum materials
only for selecting the tasks which are appropriate to their teaching routines. The
second category of the orientatidredopting and adaptingincludes the use of the
materials as a guide, that i s, Awhat top
asmany tasks t hey presented student s t o
generally inclined to use the curriculum materials through their modifications. When

the teachers tend to adopt the mathematical tasks from the curriculum materials, they
select thgpedagogical strategies and suggestions from the guides. The third category

of the orientation$ through piloting includes the use of the materials as a primary

guide in mathematics teaching, that is, the teachers use all parts of the materials for
structuing the lesson. They tend to follow the suggestions and guidance of the
materials-specifically the curriculum guide

Generally, the teachersd6 stance towar
similar and they see the curriculum material agi@e or partnerin their teaching.
Therefore, their orientations are categorizegifiting because the teachers try the
curriculum out. It is also worth noting that the teachers see the curriculum materials
not just as the primary guide for students also asauree for them.

Building on Remillarddés (2005) wor k,
in the notion that teaching is a design activity in which teachers use curriculum
materials. Brown (2009) presented Design Capacity for Enactment Framework
(DCE), for considering the relationship between curriculum materials and their use
by teachers (see Figure 2.4). According to the DCE framework, teachers are
engaging in design when they use curriculum materials as tool in order to transform
an existing materialor a particular situation to a desired or literal one. This
framework represents a dynamic relationship which occurs between teacher and
curriculum materials as teachers interact with curriculum materials. This interaction
is a type of curriculum useaffloading adapting andimprovising withcurriculum
materials (Brown, 2009, p.24).
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Inst.
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outcomes

S

Figure 2.4 The Design Capacity for Enactment Framework (Brown, 2009, p.26)

Brown (2009) defined this type of curriculum material use as the teacher
strategy for describin eacher 6s wuse of curriculum ma
relies on the pedagogical steps in tasks from the curriculum materials and follows
them as much as possible (offloading) when she/he is drawing on resources. In this
situation, she/he offloads @egree of instructional agency onto the materials for
guiding the instruction. Otherwise, she/he may spontaneously develop her/his own
instructional strategy with minimal reliance on the material (improvising). In this
regard, she/he offloads the degreeagéncy onto herself/himself. Moreover, when
teacher realize that the structure of the lesson given in the material matches with the
format of the lesson, she adapts the curriculum materials by using the guidance of the
material and her personal strategid$is relationship is actually more specified
when it is compared with framework components of tedcuericulum relationship
(Remillard, 2005).

Not surprisingly, researchers from different perspectives have pursued
different research designs and anas/sResearchers, who view curriculum material

use as dynamic and constructive relationship between teacher and material, also tend
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to analyze this relationship differently. As a result, they commonly identify their own
categories that are used for the gmat of the process. On the other hand, there are
overlaps among the studies in terms of the interpretation of the curriculum use. They
include how teachers interact with resources as well as how they use them in
planning and enacting instruction. In tr@ldwing section, the primary processes in

teachers engage as they use of mathematics curriculum materials are presented.

2.2.3 Main Processes of Teachersd Engagi |

Research has shown that teachers interpret the curriculum eggieat to
their own beliefs and experience to frame their teaching and make changes in the
curriculum intentions and modify them according to the structure and the purpose of
lessons (Brown, 2002; Davis & Krajcik, 2005; Remillard, 2005). Therefore,
undersa ndi ng t he teachersbo i nteractions Wi
integrated analysis of their uses in the classroom teaching and learning context. For
example, Brown (2009) has revealed a kind of interaction between teacher and
curriculum materialsvhich involves multiple steps. According to this interaction,
teachers firsselectmaterials; however, the options offered to the teachers are often
restricted by higher organs in the educational hierarchy. Secondntegyretthese
materials in planmig and during instruction with regard to their perception of
materials. Third, theyeconciletheir perceptions of the intended plan with their own
goals and with the limitations of the setting. Fourth, thegommodaté he st udent
interests, experienceand limitations. Finally, theynodifythe setting according to
their own decisions and to their student
partly reflect the dynamic and constructive relationship between teachers and
curriculum materials.

Defining the way of teachers engaging with curriculum materials, Sherin and
Drake (2004) proposed a more comprehensive explanation for the processes involved
i n teachersodo use of curriculum materials
interpretive activie sreading, evaluating andadaptingt he curri cul um m;

(p.4) in the process before, during, and after instruclibeir findings indicated that

31



teachers tended to use their own approaches to curriculum use; thus the pattern of use
or curriculum grategies differed across teachers.
In particular, the main processes in teachers engage as they use curriculum

materials can be summarized as follows:

2.2.3.1 Selecting Tasks

Task selecton s framed by the teachersodé ass
pedagoy because they are influenti al factor
teaching of mathematics. There are mainly two approaches to task selection:
appropriation and invention (Remillard, 1999). When teachers appropriate tasks
from textbooks, teachergpresent tasks directly from textbooks and show them to
students. Generally, the tasks that teachppsopriateare related to problems of day
and basic exercises on studentsod6 textboo
prefer to select tasks fronextbooks, they use textbooks as a resource for
representing the mathematical ideas. Then, teachers tend to adapvemtdheir
own tasks. Generally the tasks that t ea
because teachers believe that their sda@ more important than the ideas given in
textbooks.

The presentation of tasks by textbooks plays a role in selecting and dgsigni
of tasks (Remillard, 1999%:enerally, a textbook provides a variety of supplemental,
exploratory, and problersolving taks that offer a set of activities for a lesson to
teachers. This variety can be an advantage for teachers because it gives possibility to
teachers to choose different tasks. On the other hand, the variety can weaken the
textos abi |l ity edttasks samgisfertly becauséd & increasksathe
likelihood of selecting the familiar tasks. Therefore, the presentation of tasks in

textbooks might influence the teachersoé

2.2.3.2 Reading of Curriculum Materials

Remillard (1999) mentioned thaasks selection can be varied due to the
different ways ofreading of curriculum materialsAccording to Remillard (1999),

reading means fAmaking meaning through e
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teachers read the text, they attend to the some pa#astaind dismiss others. In this
sensefireadi ngodo involves the teacheroés atte
materi al s, Awithout | mposi #eetzol®90]pt66).one b s
Therefore, they bring their interpretation to whagythiead. For example, when two

teachers read similar suggestions in textbook, one of them might appropriate and
follow the steps directly and other might pay attention the underlying concepts of the
suggestions. Thi s i s bersadtot deci®oasdaboutg t e X
what to attend to and how to interpret i1

Readingof curriculum materials occur when teachers read the materials to
fget inside the intentions of the curric
read the curriculum materials to plan what kinds of activities or examples are
suggested in the text (or in the curriculum) and what students are expected to learn.

The decisions are related to planning activities for instruction prior to class.
Thereforejt is mostly examined before the implementation to plan the instruction.

In examining the process of reading the curriculum, Sherin and Drake (2004)
identified three gener al approaches. On e
reading the big idead @ lesson to get an overview of the lesson without examining
the details of the lesson, specifically prior to instruction. For example, in reading
curriculum materials such as teacher guide, teachers outline the activities m lesso
and focus on main agities. On the contrary, the second one is connected to
teachersdé reading the curriculum for | es
teachers examine concepts of lesson in detail and suggestions about how to
implement lesson. In other sayingethy pay attention to At he
defined in the curriculum (Sherin & Drake, 2004, p.25).

The last one is considered reading for big ideas prior to and for details during
instruction. Teachers read for the big ideas of a lesson prior tadtish, and then
examine the ideas during instruction to be more focused on the details of language.

For example, they give precise wording of examples from the teacher guide in
|l esson. They select ARappropr i a-foeworg x a mp |
from the teachersé guideo during instrucH
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2.2.3.3Evaluating of Curriculum Materials

Remillard (1999) stated that there are the factors which influence the
approach of teachersodéd readi nmatsre ofthe hough
mat hemati cal terraino and Athe views eac!
If teachers believe that mathematics learning occurs through knowing concepts and
relationships, then they focus on the conceptual understanding in relhdinext.

Moreover, if teachers believe that mathematics learning occurs through exploring
ideas and problem, then they focus on exploring mathematical tasks in reading the
text. From this view, théeliefsandknowledgeabout the nature of mathematics and
teaching mathematics make differences in reading text.

Besides reading of curriculum materials, evaluating is an inseparable part of
the identifying key processes. Actuallyyaduating of curriculum materialsis
occurred when teachers read and intergfteétm based on teacher so
beliefs (Sherin & Drake, 2004). Significantly, evaluating of the materials depends on
teachersdé interpretation of the materi al
are sometimes the teacher, the students, a@r atbnstituents, such as parents or
administrators.

In examining the process of evaluating the curriculum, Sherin and Drake
(2004) asserted that each teacher evaluated the curriculum and curriculum materials
in a different way and the different ways orrriculum strategies differed across
students, teachers, and parents. Considerably, their evaluation is strictly related to
student séb understanding o f mat hemati cs

understanding of teaching and learning of mathematics.

2.23.4Adapting of Curriculum Materials

Remillard (1999) mentioned that teachers adapt and adjust the tasks to
facilitate studentsd work with them. Tea
studentsd responses to t toé¢heireowr belefs and e s, b
perspectives. For example, teachers might improvise by posing a new question when
they observe their studentsd inaccurate

case, teachers adapt the initial task based on their goateibdang an approach to
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solving problem because they believe that this improvisation would help students
devel op an efficient approach to sol vin
perspectives become important to interpret how tasks should be enatiadagted

in the classroom.

By means ofadaptaton Sher in and Drake (2004) re
changes that teachers make in the intended curriculum such as changes in the
structure of a lesson, in the activities that comprise the lesson, or inrhese of
the |l essono (p. 30). I n the analysis of
creating new activities, tasks, or materials; t@placing one part of a lesson with
something different; and @mitting part of a lesson. The three apptoas occurred
exclusively during instruction.

Teachers make significant changes with respect to their own understanding of
mat hematics and studentsd understanding.
lesson in term of her/his understanding of mathecs, if she/he does not understand
the lesson topic; or she/he can create new parts of the lesson to help students to make
connections between activities. The important point is that teachers tend to modify
the suggestions in accordance with theirstules 6 need ( Remi |l |l ard &
Therefore evaluatingandadapting of the curriculuntakes place together during the

same instructional period (Sherin & Drake, 2004).

2.2.4 Role of Using Curriculum Materials in the Documentational Approach

Thenoton of MAdocumentation worko indicat
and encompasses the two way interaction between teacher and resources, namely
instrumentation and instrumentalization (Gueudet & Trouche, 2009). It includes how
teachers engage and interadth resources as well as what kinds of constraints and
potentialities of resources shape the teacher. In particular, a similar interpretation
with this perspective is considered in the studies on the participatory relationships
between teacher and cuuiam materials. The participatory relationship shapes how
teachers interact with resources as well as how they use them in planning and
enacting instruction, and the role of re

2005). Therefore, the participajo relationship between teacher and curriculum
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materials might be viewed as a form of interaction between teacher and resources
and hel p i n understanding t he rol e of
documentation work.

According to the documentational appch, the word of resources
encompasses a variety of things in teachers work such as material resources (e.g.
textbook, student sheet), and nmaterial resources (e.g. discussion with a colleague
or with students). In particular, curriculum materialséawarticular meaning in the
documentational approach, because material resources are more observable-than non
material resources in the context of determining the teaelseurce interaction
(Gueudet, Pepin, & Trouche, 2011). Thus, curriculum mateaiadstextbooks have a
key role in analyzing the teachexsource interaction. Moreoverpaclimentation
work includes what a teacher needs to do for teaching such as selecting mathematical
tasks, planning their succession, integrating and adapting them/herhisaching,
implementing them in practice, and sharing it with colleagues (Gueudet & Trouche,
2009). It is clear that the processes can play an important role in shaping the teaching
practice. As the researchers discussed above have indicated, ththatagschers
engage with curriculum materials provide a more comprehensive explanation for the
processes il nvolved in teachersod interac
processes provide to characterize the w
ttacherso6 documentation wor k.

To sum up, the frameworks involve a participatory relationship between the
teacher and the curriculum and gives dir
documentation work. However it sums up the important factors whekliacussed

in the preceding examination of the literature, it needs effort to be improved.
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2.3 Summary

Research studies have indicated that researchers have placed the teachers at
the center of the teacheurriculum material interaction and focusad how teachers
interpret the curriculum materials and textbooks. However, there have been
unanswered questions about how the features of curriculum materials influence the
teacherso Il nteraction wi t h mat hemati cs
(Remillad, 2009). More research is needed to investigate curriculum materials
andtextbooks suppott e a c instruct@isalpractice.

Over the years, research studiewe shown that curriculum materials and
textbooks have an important role in teaching andchleg of mathematics and they
are considered as resource for teachers and students. Researchers have offered
insights into the relationship between teacher and curriculum materials and
textbooks; and there has been a growing interest in this area. Howmrerjs no
study thaexplicitly exploredt he t eacher s 6 us estudefiteddgient of
textbook workbook, teacher edition textbogkand auxiliary book$ and the
interaction between teachers and the set of those textbooks. Researcheds tneed
better understand the interaction between teachers and the set of textbooks.

The documentational approach of didactics (Gueudet & Trouche, 2009) as a
new area of research explains the interaction between mathematics teacher and
resour ces integtatorm ©ofh @ rresdurce into the practice, and their
consequences for professional growt h. I
integration of a resource into their practice and their use of resourcedfargdto
analyze theconstraints and potental i t i es of the resources
activity. Yet, little is known aboutow the affordances and constraints of the
textbooks influence t he howenathematicssteacharss e s 0
adapt and integrate the textbooks withinitheaching practicefurther studies are
needed to provide an insight into the interaction between teachers and set of
textbooks and to investigate the affordances and constraints of textbooks influence
the teachero6s activity.

The t eacher s & the nmasaurces,c assocating wi particular

textbooks, in Turkey has not besufficiently acknowledged by researchers. These
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interactions have not so far emphasized as potential influences on teaching of

mathematics in the middle school level. Generallich kinds of considerations have

been largely ignored in the studies in Turkey. However, the interaction was found as

important factors by previous research. For this reason, it could be claimed that there

is aneedfor specifying the interaction betweésachers and textbooks and the role

of textbooks in teachersd documentational
The current studwasbuilt basedon the literature in these areas and, by using

a mixed methods study, sought to explore and explain the middle school mathematics

teache s6 use of textbooks and the mathemat.

as well as the interaction between teachers and textbooks. Thisstothnded to

fill the gap inthe relatediterature. It is hoped results from this study will serve to

assst the role of teachersand mathematics textbooks as teaching resource

supporting eacher 6s practice.
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CHAPTER 3

RESEARCH DESIGN AND METHOD OLOGY

In the previous chapters, purpose and significance of the studyliseussed
and related literaturavas reviewed.In this chapter, an overview of the mixed
methods research design and a rationale for chodsintgjor characteristics of the
participants,instruments of the study, data collection and analysis procgdcamnd

validation issues will bpresented

3.1 Research Design: Rationale for Using Mixed Methods Research

In recent years, mixed methods researchble@s often usemh many studies.
Tashakkori and Teddlie (2003) call ed thi
movement 0 (spbeconiexmixed apptoacth methodology that integrates
qualitative and quantitative approa&shin all phases of the study (i.e. problem
statement, data collection, data analysis, and discussion) and involves a
transformation of the data from one approach riotlzer. This means that mixed
methods researchrepresenta separate research design which includes both
qualitative and quantitative data and their related analyses.

Mixed methods research is not only an accepted term buhassbocommon
definition as aresearch design among the researchers. Bergman (2008) defined the
mi xed met hods research as fithe combinati
one quantitative component in a single
mixed methods research indes a philosophical assumption based on mixing the
qualitative and quantitative approaches in many phases of the research; and a
methodological approach based on collecting, analyzing, and mixing the data
gathered throughout the qualitative and quamigatesearch (Creswell & Plano
Clark, 2007). Furthermore, a mixed methods research provides complementary

strengths and nonoverlapping weakness of both qualitative and quantitative research
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(Creswel & Plano Clark 2007; Johnson & Turner, 2003). This helpsncrease the
quality of the research since both qualitative and quantitative research methods have
different strengths and weaknesses. For instance, the quantitative results somehow
could not provide adequate explanations of outcomes, and the qualdate can
support to overcome the problem by enhancing and explaining the quantitative
results in the words or texts. Thus, a mixed methods research can be the preferred
research.

In this study, the mixed methods research provided a framework anddogic t
guide the implementation afata collectionin other words, it was more manageable
for this study and best matched to the research problBme<lassification and the
procedural guideliredeveloped by Creswell and Plano Clark (2007) were chosen as

themixed methodslesign in this study.

3.1.1 Mixed Methods Design Classification

In educational research, there are some classifications of mixed methods
design (e.g. Creswell, 2003; Creswell & Plano Clark, 2007; Tashakkdedilie,
2003). These classifitans have different names and features but they have more
similarities than differences among them. Specifically, the classification of mixed
methods design specified by Creswell and Plano Clark (2007) is more advanced
among others because ritlatesthe other design methods and the variantis
classificationalso integrates the timing, weighting, and mixing decisions of the
design explicitly.

Based on the timing, weighting, and mixing decisions, there are four major
types of mixed methods designs: atrgulation, embedded, explanatory, and
exploratory. The timing decision describes the use of concurrent or sequential timing
for collecting and analyzing the qualitative and quantitative data. In addition to the
timing, weighting refers to the priority omportance of the qualitative and
quantitative methods with respect to the research questions. The weighting options
are based on the equal or unequal weighting of the qualitative and quantitative

methods. The third consideration for tin@xed methodsdesgn is the mixing
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deci sions fAhow the two types of data can
ot her, or t he yCresveh&Plamo Clark, 200¢€ 0. 832.d 0 (

In this study, theexploratory design and the explanatory degigocedures
wereused respectively invto stages. Particularly, trexploratory desigprocedures
were used to mresent the development of the quantitative data collection
instrument. Theexplanatory desigrprocedures were used to provide general
understanding of the remeh problems and explain why statistical results occurred
by exploring participantsd views in more

about the design procedures of the study.

3.1.1.1 First Part of the Research Design: Exploratory Design

In the frst part of the design, exploratory design procedures were employed
which included two distinct phases: qualitative followed by quantitative (Creswell &
Plano Clark, 2007). In this study, according to this design (see Figure 3.1), the
researcher first ghered the qualitative data consigt of operended questions
throughout the senstructured interviews with middle school mathematics teachers.
Then, the researcher analyzed the qualitative data to explore and develop an
instrument. The rationale for thepproach was that the qualitative data and their
subsequent analysis provided to develop the instrument. Particularly, the qualitative
findings guided the development of items and scales for the quantitative instrument.
After developing the instrument,dlquantitative data collection was constructed on
the qualitative data collection, and two phases complemented each other. Finally, the
guantitative data and their analysis were used to generalize results to different groups
(Creswell, 2003; Morse, 1991a%hakkori & Teddlie, 1998).
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Figure 3.1 Exploratory Design: Instrument development Model (QUAN emphasized)
Based on Creswell and Plano Clark (2007)

In this study, according to this modeiterviewswere conducted in order to
explore Turkish mathemati<se acher s6 wuse of textbooks
The findings of the interviews with teachers and the results obtained from related
literature were used to develop the instrument. Through this déseyquantitative
data collectioninstrumentwas comstructedbasedon the qualitative data collection
and analysis. Although both methodologies were used, the quantitative phase for the
first data collection and analysis was considered to be of higher priority for the first
part of the research design. Tlstthe weighting of this study was heavier for the
quantitative data collection and analysis. Therefore, the notatidguafl Y Q UGA N
was used to illustrate the sequential design of this study and the weighting of the
quantitative findingsvas considereds a priority (Creswell, 2003; Creswell & Plano
Clark, 2007).

3.1.1.2 Second Part of the Research Design: Explanatory Design

In the second part of the design, explanatory design procedures were utilized
which included two distinct phases: quantitative followed by qualitative (Creswell,
Plano Clark, et al., 2007). According to this design (see Figure 3.2), the researcher
first collected and analyzed the quantitative data, subsequently collected and
analyzed the qualitative data to refine the quantitative results. The qualitative data
collection was constructed on the quantitative data collection, and two phases were
complementedn each other in the study. The rationale for this approach was that
the quantitative data and their subsequent analygisld provide a general

understanding of the research problem. The qualitative data and their analysis
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explained why those statisticalsres | t s

more depth.

Figure 3.2 Explanatory Mixed Desigttilized in the studyBased on Teddlie and
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issue isto combine a strong inference. Therefore, the notatidiQdf A N Y Q UGA L
was used to illustrate the sequential design and the weighting of the quantitative and
qualitative findings for this part of the study.

In this study, the quantitative data obtainewbtiyhout the instrument were
gathered and statistically analyzed. The folow procedure was conducted to
examine teachersdé6 integrating of-depttas ks
qualitative data throughout the interviews, observations, extddok analysis were
gathered and analyzed. In the end, the quantitative results and qualitative findings
were interpreted together in order to try to make general inferences.

To sum up, in this study, the qualitative and quantitative datasets were mixed
in the way of bringing them together and connecting them by building one dataset on
the other. The procedure began with the qualitative data collection. After analyzing
the qualitative data, the quantitative data was collected through the instrument that
was administered later to a sample of the mathematics teachers. The process was

followed up with the interviews and observations with teachers to learn more detail

about the survey responses. Figure 3.3 represents the overall design procedure of the

study.More detailedinformation aboutlesign procedure grovidedin AppendixA.

Development of Interpretation

qual ——=| QUAN — instrument —>| QUAN — QUAL —

QUAN + QUAL

Figure 3.3 Overall desigohase®f this study

3.2Data Collection

In this study, there were two purposgsding data collection: (i) to develop
and validateaninstrument and {j to provide a general understanding of the research
problems. For these reasons, tteawere collected at four different time intervals
through different methods (i.e. qualitative and quantitative). This section provides
information about the data cetition procedure. The overall process was

summarized in Table 3.1.
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Table 3.1 Overall data collection and analysis procedure

Phases Data Data Collection  Data Collection Purpose of Data Collection Participants  Analysis
Collection Timeline tools
()] Qualitative October Semitstructured To determire the boundaries of the 13 middle Thematic
data - Interviews instrument and generag items schoolmath  aralysis
collection November 2009 from the statements derived from teachers
the interview data
(1 Quantitative  April Questionnaire To explore factor structure of the 189 middle  Exploratory
data - instrument schoolmath  Factor
collection May 2010 teachers Analysis
(1) Quantitative = Decembef010  Quesionnaire To validate and confirm the numb:' 531 middle  Exploratory
data - of factors of the questionnaire school math and
collection January 2011 teachers Confirmatory
factor
analysis
To see whether the teachers diffe MANOVA,
on the identified factors acating 8 middle etc.
to their gender, the level of school math
teaching experience, and class si: teachers
(Iv) Qualitative February Semistructured To follow-up on the quantitative Thematic
data - Interviews, results and explaithe quantitative analysis
collection April 2011 Observatios, results

Document analysis




3.2.1 Data Collectionin Phasel

The data collection began with the qualitative data collection to develop an
instrument.The qualitative data collection provided determinethe boundaries of the
instrumentand to generate itenilom the statements derived from the interview deta.
this process, the sersiructured interviews wereonducted to identify Turkish
mat hematics teacherso6 use ofl3mddletsthoob ks ar
mathematics te&ers, whowere teachingat grades @, were interviewed about how
they used mathematics textbooks and what other resources they used to plan and
implement the mathematics lessonke interviews were conductéedn t eacher s6 s
and took about 40 to 60inutes with each teacher OctoberNovember 2009The data
collection procedures for these participants took place in the following three months.

In this process, the researcher designed the questions in such a way to help the
participants think about ko they used the mathematics textbooks and other relevant
curriculum materials see Appendix B for the interview questions The first four
guestions required to indicate the partici
teaching experience and thgraduation. The next six questions-18) entailed
describing the use of curriculum resources (e.g. textbooks, teacher notes, mathematics
syllabus, and websites) that were available to teachers. The following eight questions
(11-18) required the use of niematics textbooks and accompanying staeéerkbook,
teacher edition textbooland other written resources. Question #19 concerned the ideal
textbook for teachers. The last three questions entailed describing the mathematics
curriculum materials. These @stions helped to identify specific types of mathematics

textbooks uses.

3.2.2 Data Collectionin Phase Il

After developing an initial set of items, the quantitative data was collected to
explore the factor structure of the instrument, namely Mathemadca ¢ her s Us e
Textbooks Questionnaire. The gquantitative data was collected for pilot testing of the

instrument.The data was collecteldom 15 different schools randomly selected from
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each of ¢ankaya and Ke-i °r eninApil-8ayr2018.t s i n
189 middle school mathematics teachers from those schools were involved in the pilot
study. The data was examined in terms of the factor structure through exploratory factor
analysis (EFA) using SPSS 17. EFA was performed using the pilirmpaponent

analysis (PCA).

3.2.3 Data Collectionn Phaselll

After pilot testing of the instrument, the quantitative data was collected to
validate and confirm the number of factors of the questionnaire. EFA and confirmatory
factor analysis (CFA) wereoaducted to validate the questionnaire. The data was
collectedby the Educational Research and Development Department (EARGED) in
December 2010anuary 2011531 middle school mathematics teachers from 515

elementary schools in 15 different citiasTurkey were involved in the study.

3.2.4 Data Collectionn PhaselV

To provide a general understanding of the research problems (i.e. the second
purpose of the data collectiorihe qualitative data wereollected after the analysis of
the quantitative datavere obtained from the wgestionnaire. The purpose was to folow
up on the quantitative results and to explain the quantitative reBoésyualitative data
was collected in Ankara in Februafypril 2011 through interviews, observations, and
analysis of teeher sé per sonal r8entdale dchool anatliematice x t b 0 ¢
teachers were interviewed and observed in their school context. Thestsgctired
interviews were audiotaped. Each interview lasted approximately one hour. Interviewees
were informed thathe purpose of the research was to explore: (a) how they planned the
lesson prior to classroom, (b) what kinds of resources they used for preparing the lesson
(i.e. ratio and proportion lesson), (c) how they used these resources, (d) what kinds of
activities and questions they prepared for introducing the ratio and proportion, (e) how
they used the ratio and proportional activities, examples, and problems in the textbooks,
and (f) how they adapted the activities, examples, and problems into the class. The

guestions were followed by additional questions in order to understand the detailed
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explanations. Interviewees were encouraged to reflect their experiences about their uses
of resources. All interviewees gave the permission to-tapard their responses the
guestions.

I n this process, the researcher observe
and kept records during the lessons. Each teacher observed two times in the classroom.
The classroom observations were used as a method of validatiegthert responses in
their interviews. Additionally, teacherso
of information. Therefore, the primary qualitative data came from interviews and the
secondary data came from classroom observations and araliysist eacher sd no
textbooks. Particularly, the worksheets prepared by the teachers and the several related
documents created by the teachers were analyzed.

Briefly, the procedure began with the qualitative data collection. Then, the
quantitative dat were collected for exploratory and confirmatory factor asay
procedures.Finally, the qualitative data was collected after the analysis of the

guantitative dat#o follow-up on the quantitative results.

3.3 Participants and Settings

As indicated in dta collection procedure, the data were collected from different
participants. Therefore, participant selection procedures were perfasimagdifferent
methods Table 3.1 also displays the participants of the current study. The subsections
provide infornation about the selection of the participants.

3.31 Participants in Phase |

In the instrument development process, interviews were conductedniditile
schoolmathematics teachers to examine what mathematics teachers do with curriculum
resources and howhey use them for mathematics. The participants were selected
through criterioAbased or purposeful sampling techniques (Fraenkel & Wallen, 2006;
Patton, 1990) to ensure that a variety of teachetls different teaching experiense
would bequestioned. e data were collected through sestructured interviews. 13

mathematics teachers (4 male, 9 female) voluntarily participated in the interviews for
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how they used the curriculum materials, specifically textbooks. Moreover, the teachers
were selected to bmterviewed according to their professional experierared their
school context

First to be considered was their professional experience: the intervieweas had
minimum of five years of experience iteaching mathematics. In particular, three
teachers &d five years of experience; seven teachers had taught for over 10 years, and
two teachers had taught for 25 years or more at elementary school level. By varying the
participants in this way, the researcher was better able to examine different poiets of th
way of uses of the textbooks.

Second to be considered was their school context: the interviewees working in 11
different schools selected from a district of westerar ki sh t own Kzmir w
participate in this study. At the time of the data collection, the mathematics teachers
were teachingat sixth through eighth grade levels. They were using mathematics
textbooks from the same publisher. Among 18 mathes&iachers in #se schools, 13

mathematics teachers voluntarily participated in the study.

3.3.2 Participantsin Phase Il

After developing an initial set of items, the quantitative data was collected to
explore the factor structure of the instrumentthis step, cluster random sampling was
i ntegrated with convenience sampling me t |
Ankara, from which the sample was chosen, were selectedrsydering of acces$he
schools which were thought as clusters were rangamllected from the districts. 15
el ementary school s wer e randomly sel ect e
districts.

The questionnaire was initially pilot tested with 189 teachers from 15 schools
randomly selected from e dricth Franf thogeassch&ols,y a an
middle school mathematics teachers were participated in the study. At least five cases
for each of the variables are generally sufficient in most cases for factor analysis

(Tabachnick & Fidell, 2007); therefore the predetermisachple size was kept as large
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as possible at this stage. Detailed information about the mathematics teachers was
provided in Table 3.2.

Table 3.2 Frequency distribution of demographic characteristics of the mathematics

teachers
Frequencyf( Percentage)
Gender
Male 66 35
Female 123 65
Total 189 100
Years of Experience
0-5 5 2.6
6-10 18 9.5
11-15 49 26
16-20 30 15.9
21- above 21 87 46
Total 189 100

3.3.3 Participantsin Phaselll

After pilot testing of the instrument, the quantitative data was collected to
validate and confirm the number of factors of the questionnaire. In this step, the
stratified random sampling techniques (Frankel & Wallen, 20886 used to produce
representative samples. All sixth, seventh, and eighth grade mathematics teachers in
public schools in Turkey were identified as the target population of this study. Since it
was not possible to obtain accurate estimates of targetaigoy it was appropriate to
define an accessible population. The accessible population was determined as all sixth,
seventh, and eighth grade mathematics teachers in the public schools in Turkey. The
results of the study will be generalized tsthopuktion.

The criteria of the State Planning Organization (SPO) were used to group the
cities according to their soceconomic development levels. The see@mnomic
devel opment | evel s according to ASurvey
SocicEconomi ¢ Devel opment Levelso prepared i
subgroups. Selecting participants using this categorization, it was intended to achieve

two primary goals:
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(1) The first goal was to achieve heterogeneity in mathemageshing
experience andvocational experiencebecause more experienced teachers
generally located in Western Turkey more than East.

(2) The second goal was to select participants using different textbook series
because there were seven textbooks series in use at thentdey school
level throughoutTurkey. This criterion allowed the investigation of uses of
different textbooks series by teachers.

In the report, 58 socieconomic variables were used to group cities into five
categories from the most developed to thestledeveloped. Dn - er |, ¥zasl an
Kavaso] | u ( 2dl813ryurkishditiestwere inctudeaih the grouping in 2003.
The schools, which were listed in the Education Statistics of Turkey (EST), were
selected in terms of five soeezonomic development levels. Gpof cities based on
sociceconomic development levels were presented in AppéhdixTable 3.3.

The three cities from each so@oonomic development levels were randomly
selected. Six percent of the elementary schools wedoraly selected from eachtgi
(see Table 3.4). Totally, 515 elementary schools it5 different citiesand 531
mathematics teach&om those schools were involved in the study.

51



Table 3.4 Number of elementary schools based on-satnomic development levels

The number of The number of

Group of Randonty selected
cities selected cities elementary school elementary
between 2002010
schools

Kstanbul 1621 108

1 Kz mir 980 65
Kocaeli 369 25
Eski kehi 234 16

2 Muij | a 393 26
Mersin 558 37
Samsun 901 60

3 Karaman 173 12
Afyon 454 30
Kastamonu 290 19

4 Aksaray 270 18
Tokat 484 32
Batman 403 27

5 | der 169 11
Bitlis 441 29

3.3.4 Participantsin PhaselV

The qualitative data was collected after the analysis of the quantitativeodata t
provide a general understandiofgthe research problems. The purpose was to fellpw
on the quantitative results and to explain the quantitative results. In this step, participants
were selected according to specific criteria. Particularly, teachers were selected to be
interviewed andbserved according to their professional experience because the main
purpose of the interviews was to examine how teachers use resources and specifically
textbooks as they teach the ratio and proportion throughout the seventh grade level.
Their experiencen teaching ratio and proportion with textbooks and other resources
were very important in order to understand the interactions between teacher and
resources. Therefore, the participants, who had mathematics teaching experience more
than five years and we actively working in a public school in Ankara, were contacted

and asked to participate in the study.
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The selection criteria for teachers were not depended on representing a best
teaching model or a good documentation work. The teachers were not asadeal or
model teachers. They spend probably more time on their teaching work especially for
planning lessons, managing available resources, and preparing out of class activities.
Consequently, eighthathematicgeachers (3 male, 5 female) voluntarilgriicipated in
the study. Two teachers had 10 years of experience; two teachers had taught for over 15
years, and four teachers had taught for 25 years or more at the elementary school level.
By varying the participants in this way, the researcher wa®rbatile to examine

different points of uses about resources and textbooks.

3.3 Quantitative Data Collection Instrument

The quantitative data collection instrument used in this study was developed to
identfyand expl ore middl e s cding mdthennadcs textboolst i ¢ s
partly focusing on reading textbooks and selecting tasks from textbbo&geason for
developing this questionnaire was to assist the relevant literature on textbook use and to
provide Turkish contextual factors into thestéture. In the following subsections, the
proces of the instrument developmedemographical characteristics of the instrument

and examination and validation of factor structwezeexplained in detailed.

3.3.1 Process oQuantitative Data Collection Instrument Development

Although there is little variation between models for developing a scale by
different authors, thenethodology of this part of the study was adapted from the process
proposed by DeVellis (2003) in which steps were constructed forimsgruments. The
development steps were employed to complete the instrument: (a) determining the
measure clearly through reviewing of the
and interviewing with6th-8th grade mathematics teachers to detezntie contextual
factors (b) generating an item pool, (determining the format for measureméd)
having experts review the initial item pool, (e) considering inclusion of validation items,

() administering items to a development sample, (g) evaldtie items, and (h)
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optimizing scale length. These instrument development steps were employed to
complete the process and described in detail throughout this section.

In the instrument development, the first step was to define the construct based on
atho ough review of the |literature on teache
According to DeVellis (2003), this step was very important for determining the
boundaries of the construct; therefore the boundaries of the construct of the instrument
were established through the review of related literature and the following contextual
descriptionderived by asking a sample of participants.

In this step, the focus was on how teachers used textbooks for planning,
implementing, and evaluating the mathenmstimstruction. The purpose was to
deter mi ne t he way o f teacherséo using t e
comprehensive review of the |iterature res
of textbooks and curriculum materialehe main procgses in teachers engaged as they
used curriculum materials could be summarized as follows: selecting tasks from
curriculum materials, reading of curriculum materials, evaluating of curriculum
materials, and adapting of curriculum materials (Brown, 2008ri8l& Drake, 2004;

Remillard, 2005). These processes were used to determine the general boundaries of the
questionnaire.

In this step, thecontextual factors were also examined through the interviews
with middle school mathematics teachers. The reasorolbtaining data from the
teachers was to provide the Turkish conte
sincethe literature review showed that the contextual factors such as national curriculum
could be very important to understand the uses afotlum materialsConsequently,

t he intervi ews wer e conducted t o Il denti f
textbooks and curriculum materials.

The next step was to generate a pool of items through the review of literature and
the findings of the intwiews. Items were generatéwm the statements derived from
the detailed literature review and the interview d&tere are two main approaches for
item generation: deductive and inductive approaches (Hinkin, 189@%)uctive scale
development method &ils a classification prior to data collection and a detailed review
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of the literature and an understanding of constructs. On the other side, inductive scale
development method is used when there is little research about the relevant issue and
involves atempts to identify classification by asking respondents to provide description
about the related studyin this step, deductive scale development method was
implemented for the item generation.

In determining the format for measurement, the questionnaiing®e study were
designed in Likerscale format because of its extensive use and success in presenting
opinion, belief, or other constructs (DeVellis, 2003). The format of the items was
determined in early stages of the study and occurred simultanewuislyitem
generation to ensure compatibility. In this study,-j@obt Likert scale constructed that
ranged from 1 foneverto 5 alwaysfor the part of the uses of textboaksd from 1 for
very poorthrough 5 forvery goodfor the part of general charadstics of thestudent
edition textbookin the instrument. Moreover, items were worded so that they
represented the positive aspect of each opinion.

Another critical step in the process was to assess item quality by a number of
experts. As DeVellis (2003tated, experts or knowledgeable people in the content area
should be asked to contribute in reviewing the item pool to support the validity of the
scale. In order to maximize the construct validity of the instrument, three experts, who
were experiencedl(Q years or more) in their domains, were involved in this process.
One of the experts, who had a bachelor of arts in Turkish, evaluated the item clarity,
grammar, and reading level (i.e. face validity). Other two experts, who had a PhD degree
in mathematis education, reviewed the items in order to analyze which items were
reflected the construct (i.e. the construct validity). Their suggestions were helpful at this
step for framing the statements and refl e
were askd to review 1586tem pool for the part of the uses of textbaoks a result, the
item pool was comprised @6 items for the uses of textbooks. Moreover, the experts
reviewed 75-item pool for the part of general characteristics of shadent edition
textbook Consequently, the item pool includ&l items for the part of general
characteristics of thestudent edition textbookThe complete instrument has been
included in Appendix D.

55



After developing an initial set of items, items were administered towpgvf 10
teachers to evaluate their quality. The items were further subjected to assessments for
evidence of validity and reliabilityThrough the application of factor analysis, the nature
of latent variables from a large number of observed variables weterminedTo
provide additional evidence for the construct validity of the questionnaire, factor
analyses were conducted to check whether the expected dimensions of the instrument
were confirmed with the results of the pilot testing or not. As Wortbhimgand
Whittaker (2006) stated, researchers should first conduct an EFA and then a CFA when
developing a new scale. Thus, EFA was applied to assess the construct validity and
examine the underlying factor structure. Then, CFA was performed to help stigport
validity of the scale following EFA. Reliability analysis was also performed by using

Cronbach alpha coefficients.

3.3.1.1Characteristics of Quantitative Data Collection Instrument

The quantitative data collection instrument developed for the cwstedywas
entitted asthdat hemat i cs Teacher s6 Use instflumefite xt b o c
has three distinct parts. The first part of the questionnaire known as the Demographical
Questionnairevas designed to provide information about the participaifhe second
part contains the Use of Mathematics Textbooks Questionnaire. The last part of the
instrument containg General Characteristics ofStudent Edition Textbook
Questionnairavas designed to provide information about the general characteridtics
the student edition textbookIn the following subsections, each data collection

instrument is explained in detailed.

3.3.1.1.1 Demographical Questionnaire

This questionnaire was designed by asking four separate questions about (1) the
gender, (2) thesars of teaching experience, (3) the number of student in classroom, and
(4) the evaluation of some resources used for mathematics teaching. In the analysis for
years of teaching experience, the grouping was fory@ars, 610 years, and 11 years

and aboe. In particular, Turkish mathematics textbook adoptions were usually imade
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every 5 years. This would enable to comp
textbooks over years. Furthermore, in the analysis for number of student in classroom or
class ste, the grouping was for 484 (small class size), 2% (medium class size), and

35 and over (large class size) number of student in classroom.

3.3.1.1.2Use of Mathematics Textbooks Questionnaire

Preliminary scale was evaluated in a focus group interwigth four middle

school mathematics teachers. The specific goals of the focus group were to (a) obtain
feedback on the <clarity of the questionna
questionnaire; and (c) remove redundant items. On the bassasf and reactions from

the teachers, some confusing items were e
items in a five point Likert scale (1 = "never" through 5="alwayBhe use of textbooks

was measured by asking four separate questions abpthg use ofstudent edition
textbook(2) the use of workbook, (3) the useteécher edition textbogland (4) the use

of auxiliary books The questionnaire measures the frequency of the use of textbooks by
mathematics teachers along four dimensions ehaReadingStudent Edition Textbogk

Selecting Questions from Workbook, Readirgacher Edition Textboglkand Selecting

Tasks and Problems froAuxiliary Books

3.3.1.1.3General Characteristics ofStudent Edition Textbook Questionnaire

This questionnairavas designed primarily to provide information about the
general characteristics of tlstudent edition textboolsed by teachers. In this regard,
teachersé evaluation played a key role in
responses to the @isof textbooks were related to their responses to the general
characteristics of thetudent edition textbooKrhis part of the questionnaire considers
teachersd eval uat i on stadent édiian textboadt raquite® r i st i
t eachemsedto iteens m @ five point Likert scale (1 = "very poor" through

5="very good").
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3.3.12 Examination of Underlying Factor Structure of Use of Mathematics

Textbooks Questionnaire

Phase Il provides valuable data to examine the factor structutee dfse of
Mathematics Textbooks Questionnaildie questionnaire was initially tested with 189
teachers from 15 school s randomly select
districts. The data was examined in terms of the factor structure through exploratory
factor analysis.

Tabachnick and Fidell (2007) suggested that variables with pattern coefficients
of .32 or larger are generally acceptable for item inclusion. Based on this suggestion, it
was decided that Item 5, Item 7, Item 8, Item 9, Item 11, Iteriteb%20, and Item 26
were removed because the pattern coefficient was less than .32 (Appendix D for the
items). As a result, 11 items were removed from the 46-gfeestionnaire.

Inspection of the correlation matrix revealed the presence of all coefficients of
.30 and above. It has been suggested that the value of .60 and higher are required for
good factor analysis (Tabachnick & Fidell, 2007). Thus, the Ka@r-Oklin test
showed that the correlation matrices were factorable (KMO= .89) and the quality of
sanpl i ng was good. Barl ettds Test af(B95)Spher i
=4006.049,p < .001). Then, PCA was performed on the 35 items fesenhvice
mathematics teachers. The initial analysis extracted 10 factors with eigenvalues greater
than one. This solution accounted for 66.19% of the total variance. The eigenvalues of
the first ten factors were: 15.254, 5.177, 2.980, 2.474, 1.908, 1.666, 1.561, 1.266, 1.094,
and 1.040. Then, the data were analyzed by oblique (direct oblimin) methods of
transformation.

The scree plot examination showed that there was a sharp break indicating four
or five factors. In deciding the number of factors to retain, the process was further
supported by the results of Parallel Analysis (Horn, 1965). The paradligisesrevealed
that four components with eigenvalues exceeding the corresponding criterion values for
a randomly generated data matrix of the same size (35 variables x 189 respondents). In
95% of the datasets generated, the first four eigenvalues wgee than the criterion
value (1.92, 1.80, 1.71, and 1.63) from parallel analysis. Therefore, the result of parallel

58



analysis supported the decision from scree plot to retain four factors for further
investigation.

The PCA for a foufactor solution was catucted using oblique rotation (direct
oblimin with delta=0) with Kaiser Normalization. The results are presented in Table 3.5,
wherein factor loadings of pattern and structure matrices are shown. The four factors
accounted for 57.95% of the total varianegth eigenvalues of 11.136, 4.941, 2.510,
and 1.694 for factors 1, 4, 3, and 2, respectively. Factor 1 was nameatag)student
edition textbook Factor 2 asselecting questions from workbgdkactor 3 ageading
teacher edition textbooland Factor 4s selecting tasks and questions framxiliary
books

The rotation solution in Table 3.5 revealed the presence of simple structure, with
four components showing a number of strong loadings, and most of the variables
loading substantially on only one coonent. Factor 1 was made up of 10 items, namely
Item 1, Iltem 2, Item 3, ltem 4, Item 6, Item 10, Item 12, Item 13, Iltem 14, and Item 15.
Factor 2 had 6 items, namely Item 21, Item 22, Item 23, Item 24, Iltem 25, and Item 27.
Factor 3 had 10 items, namelgrt 28, Iltem 29, Iltem 30, Iltem 31, Item 32, Item 33,
Item 34, Iltem 35, Item 36, and Item 37. Factor 4 had 9 items, namely Item 38, Item 39,
Item 40, Item 41, Item 42, Item 43, Iltem 44, Item 45, and Iltem 46. There were no
significant crosgactor loadings.

There was a weak positive relationship between Factor 3 and Factor 4 (r=.12); a
moderate positive relationship between Factor 1 and Factor 2 (r= .39); a moderate
negative relationship between Factor 1 and Factor-30% and a weak negative
relationship ktween Factor 1 and Factor 4 {t20), Factor 2 and Factor 4 (¥42), and
Factor 2 and Factor 3 (r= .30). This means that they were related but independent

constructs.
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Table 3.5Factor loadings fronpattern and structure matrix and communali{ie®) of
the items in thdJse of Mathematics Textbooks Questionndoe PCA with oblimin

rotation of four factor solution

ltem# Pattern Matrix Structure Matrix h?
F1 F4 F3 F2 F1 F4 F3 F2
12 752 -.079 -.108 .005 822 -.243 -487 .340 .691
6 746 -.023 -.055 .025 788 -181 -431 .336 .624
3 736 -.030 .105 .151 750 -.183 -305 .410 .588
4 709 .099 -.044 .049 730 -.054 -394 327 545
10 699 -.043 -015 .126 764 -200 -400 .408 .600
2 695 .059 -.066 .027 726 -.091 -407 .311 535
13 662 -.091 -.095 .199 805 -.258 -491 497 .702
1 634 055 -.152 -.149 .639 -072 -411 137 443
14 .620 -.153 .003 .212 732 -301 -383 .471 .599
15 562 -.098 -.044 292 717  -250 -419 536 .602
44 -.077 .840 -.017 -.037 -.251 .858 .134 -.161 .743
42 -110 .823 -.006 -.071 -.300 .853 .169 -.210 .750
40 -036 .816 -.020 .025 -.179 .817 .089 -.079 .669
41 -239 767 -.118 .163 -.271 782 .043 .015 .662
39 -086 .766 -.060 .122 -.162 762 .039 .016 .598
45 218 761 .003 -.190 -.010 740 .046 -.196 .598
38 -.040 .757 .104 -050 -.261 .783 .230 -.186 .636
43 076 .697 .102 .009 -.110 693 .147 -.074 .489
46 136 .673 .044 -034 -.033 .655 .069 -.074 .442
32 163 -.017 -792 -.146 497  -128 -829 158 .717
30 .020 -.040 -.786 .048 432  -145 -815 .298 .670
36 -.054 040 -771 .142 371 -059 -782 .348 .630
34 142 .083 -769 -.025 493 -035 -821 .253 .692
35 -.025 .064 -731 .087 355  -.030 -737 .290 .554
33 181 -.093 -719 -.194 476 -193 -761 .104 631
37 -109 .060 -.713 .154 289 -.023 -699 .319 515
28 209 -102 -644 -.110 502  -209 -726 .177 574
29 -.027 -144 -594 -.034 279 -206 -588 .151 .366
31 .039 .076 -464 .281 360 -.021 -558 427 .391
24 066 .095 -.039 .690 336 -.004 -268 .716 .526
22 .103 -.008 -.035 .667 382  -112 -288 .719 .530
27 .008 -.101 -.112 .646 335 -192 -323 .695 .508
23 .094 -062 -.050 .615 371 -160 -288 674 .473
25 .095 -.028 .080 .584 289 -106 -145 600 .370
21 248 -.024 -.146 576 549  -159 -444 719 .619

Note. Major Loadings for each item are bolddéactor labels: F1: Readin§tudent
Edition Textbook F2: Selecting Questions from Workik; F3: ReadingTeacher
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Edition Textbook F4: Selecting Tasks and Questions fraoxiliary books

The reliability of the dimensions was found .92, .80, .91, and .92, respectively.
The reliability analysis yielded sufficient Cronbach alpha for the four niies (see
Table 3.6). To sum up, the 3&m Use of Mathematics Textbooks Questionnaire was
found to measure four di mensions of the te
Table 3.6 Dimensions of textbook use, corresponding items, and the internal

consistencies

Facor Items Dimensions Cronbach n
Alfa
F1 1-4, 6, 10, Reading Student Edition .92 10
12-15 Textbook

F2 21-25, 27 Selecting Questions  fror .80 6
Workbook

F3 28-37 Reading of Teacher editior .91 10
textbook

F4 3846 Selecting of Tasks an .92 9
Questions  from Auxiliary
books

Note. Factor labels: F1: Readin§tudent Edition TextbogkF2: Selecting Questions
from Workbook; F3: Readingeacher Edition TextbookF4: Selecting Tasks and
Questions fromAuxiliary books

3.4.3.1 Validation andConfirmation of Factor Structure of Use of Mathematics

Textbooks Questionnaire

Phase Il provides valuable data to validate and confirm the factor structure of
the Use of Mathematics Textbooks Questionnairkis part of data analysis indicated
EFA and CFA results for thguegionnaire. 515 elementary schools in 15 different cities
in Turkeyand 531 middle school mathematics teacher from those schools were involved
in the study. After the listwise deletion of missing cases, the remaining the sample
(N=503) was randomly dividethto two subsamples. D& from the first subsample
(m=243) were subjected to EFA using SPSS 17.0 for Windows. EFA was performed
using the PCA. Dat from the second subsample<260) were used to validate the
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identified factor structure through CFAusihgg SREL 8. 8 (J°reskog &

The following subsections provide the EFA and CFA results for the questionnaire.

3.4.3.1.1Reporting EFA Results

The pilot study revealed that the fefactor structure was appropriate for the Use
of Mathematics Texthuks Questionnaire after 11 items were removed from the 46 item
guestionnaire. The second EFA was repeated for the validation of the questionnaire for
35 items.

Inspection of the correlation matrix revealed the presence of all coefficients of
.30 and abovelt has been suggested that the value of .60 and higher are required for
good factor analysis (Tabachnick & Fidell, 2007). Thus, the Ka@r-Oklin test
showed that the correlation matrices were factorable (KMO= .89) and the quality of
sampling was gab . Barl ettds Test of Sphec?58)ty re
= 4592.360,p < .001). Then, PCA was performed on the 35 items for mathematics
teachers. The data were analyzed first by oblique (direct oblimin) methods of
transformation and thenyborthogonal (varimax). Both transformations revealed four
factors similar to the initial analysis.

The scree plot examination showed that there was a sharp break indicating four
factors. In deciding the number of factors to retain, the process was &upprted by
the results of Parallel Analysis (Horn, 1965). The parallel analysis revealed that four
components with eigenvalues exceeding the corresponding criterion values for a
randomly generated data matrix of the same size (35 variables x 244 wggpnbh
95% of the datasets generated, the first four eigenvalues were larger than the criterion
value (1.80, 1.69, 1.61, and 1.55) from parallel analysis. Therefore, the result of parallel
analysis supported the decision from scree plot to retain factors for further
investigation.

The PCA for a foufactor solution was conducted using oblique rotation (direct
oblimin with delta=0) with Kaiser Normalization. The results are presented in Table 3.7,
wherein factor loadings of pattern and structure icedrare shown. The four factors
accounted for 55.61% of the total variance, with eigenvalues of 10.137, 5.280, 2.241,
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and 1.810 for factors 3, 4, 1 and 2, respectively. Factor 1 was nameadasgstudent
edition textbook Factor 2 asselecting questia from workbook Factor 3 ageading
teacher edition textboglkand Factor 4 aselecting tasks and questions frauxiliary
books

The rotation solution in Table 3.7 revealed the presence of simple structure, with
four components showing a number of strdngdings, and most of the variables
loading substantially on only one component. Factor 1 was made up of 10 items, namely
Item 1, Item 2, Item 3, Item 4, ltem 6, Item 10, Item 12, ltem 13, Item 14, and Item 15.
Factor 2 had 6 items, namely Item 21, IteB) Bem 23, ltem 24, Item 25, and Item 27.
Factor 3 had 10 items, namely Iltem 28, Item 29, Item 30, Item 31, Item 32, Item 33,
Item 34, Iltem 35, Item 36, and Item 37. Factor 4 had 9 items, namely Item 38, Item 39,
Item 40, ltem 41, Item 42, Iltem 43, Itedd, Item 45, and Item 46. There were no
significant crosdactor loadings. It may also be observed in Table 3.7 that Item 4 (Factor
1 = .539 and Factor 3 = .301) had cross factor loadings. These cross loadings can be
neglected, as the primary loadings wsignificantly higher than the secondary ones.

There was a weak negative relatiomshetween Factor 3 and Factb(r =.05),

Factor 1 and Factor 4 €-.26), Factor 2 and Factor B%-.30), and Factor 1 and Factor
2 (r =-.33); and a weak positive relatiship between Factor 2 and Factor 4 (14); and
a moderate positive relationship Factor 1 and Factor=3.41). This means that they

were related but independent constructs.
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Table 3.7 Factor loadings fropattern and structure matrix andnomunalities(h2) of
the items in thdJse of Mathematics Textbooks Questionndoe PCA with oblimin

rotation of four factor solution

ltem# Pattern Matrix Structure Matrix h?
F3 F4 F1 F2 F3 F4 F1 F2

37 740 .113 117  .073 .760 .052 .367 -.168 .599
33 734 -.018 .057 -.083 .783 -.084 .389 -321 .625
28 730 -.002 .115 .095 750 -.058 .385 -.159 577
29 722 -058 -.027 .215 650 -.061 .215 .002 .468
34 712 .001 .109 -.126 794 -083 441 -372 .661
32 707 -.063 .037 -.148 769 -132 .391 -377 .623
36 699 .109 .097 -.099 762 .033 .387 -.321 .605
30 698 -.114 .001 -.168 754 -.176 372 -.391 .613
31 639 -.089 -.098 -.222 669 -129 259 -391 .501
35 566 .082 .218 -.136 691 -.024 473 -363 542
42 -.007 .829 -.037 -.028 -.059 .835 -.246 .099 .699
38 -030 .820 -.073 .014 -.109 .843 -303 .158 .719
44 027 797 -.152 .057 -.096 .842 -367 .206 .736
41 069 .791 -.026 .000 .015 794 -203 .096 .634
40 .044 790 .051 -.003 .023 774 -135 .075 .606
39 -.042 778 -009 -.057 -.071 775 -210 .064 .605
46 -065 .776 .039 -.008 -.089 769 -.187 .105 .595
45 -.089 .751 .140 .118 -.107 735 -.129 201 567
43 .050 .663 -.149 -149 -.004 679 -253 -.025 .492
10 -.008 -.002 .737 .040 283 -.188 722 -196 .522
2 137 .093 678 .064 391 -082 690 -.182 .502
13 -.048 -.141 674 -.182 290 -339 750 -.405 .613
14 -111 -178 669 -.231 242  -378 745 -439 .640
12 -.040 -.069 652 -.245 304 -.269 .733 -.453 595
15 -.069 -131 616 -.137 231 -306 .666 -.333 .480
6 186 -.070 583 .098 400 -.219 646 -.155 451
4 301 -.020 539 .033 513 -172 657 -.232 .504
1 207 -.046 503 -.023 422 -192 607 -.253 .408
3 A77 .046 489 .006 373 -.090 548 -.198 .329
22 .047 -.056 .046 -.723 283 -170 .314 -760 .587
23 .048 -.065 -.049 -.708 240 -151 216 -715 517
21 -.080 -.075 .248 -.680 226 -.227 454 -746 .619
24 .003 .089 .242 -589 272 -055 411 -656 .482
27 299 -015 -.177 -561 393 -061 .131 -594 429
25 .024 104 .096 -.532 .215 .005 251 -556 .325

Note. Major Loadings for each item are bolddéactor labels: F1, Readin§tudent
Edition Textbook F2, Selectig Questions from Workbook; F3, Readidgacher

64



Edition Textbook F4, Selecting Tasks and Questions fiduxiliary books

The reliability of the dimensions was found .89, .79, .91, and .92, respectively.
The reliability analysis yielded sufficient Cronbaalpha for the four dimensions (see
Table 3.8). Based on the analysis reported here, thge®5Use of Mathematics
Textbooks Questionnaire was found to meas:!
textbooks.
Table 3.8 Dimensions of textbook use, compesding items, and the internal

consistencies

Factor Items Dimensions Cronbach n
Alfa

F1 1-4, 6, 10, Reading Student Edition .88 10
12-15 Textbook

F2 21-25, 27 Selecting  Questions  fror .79 6
Workbook

F3 28-37 Reading Teacher Editior .91 10
Textbook

F4 3846 Selecting Tasks and Questio .92 9

from Auxiliary books

Note. Factor labels: F1: Readin§tudent Edition TextbogkF2: Selecting Questions
from Workbook; F3: Readingeacher Edition TextbogkF4: Selecting Tasks and

Questions fromAuxiliary books

3.4.3.1.2Reporting CFA Results

In many studies in behavioral sciences, CFA is widely used for determining
hypothesized relations among ordinal variables (e.g. Ltgpe items). These kinds of
variables are not continuously distributed and are ofteerebd on a dichotomous or
ordinal scale of measurement. When at least one factor indicator is categorical (i.e.
dichotomous, ordinal), maximum likelihood based on the sample piodaoctent
correlation or covariance matrix among ordinal observed variabtegdsnot be used to
estimate CFA models because CFA produce undesirable estimates of the correlations

among indicators and incorrect test statistics, standard errors, and parameter estimates
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(Brown, 2006). Therefore, the techniques in the use of ordarébhles in models are
di fferent from those which are used for <co

An alternative method for CFA models for ordinal observed data includes the
analysis of polychoric and polyserial correlations using either weighted dgaates
(WLS) or robust weighted least squares (WLSMV), and unweighted least squares (ULS)
(Flora & Curran, 2004). According to Flora and Curran (2004), WLSMV indicated
accurate test statistics, standard errors, and parameter estimates when the sample siz
ranged from 100 to 1,000. In particular, diagonally weighted least squares (DWLS)
estimation procedure based on polychoric correlations and asymptotic covariances
results better than WLS method when the sample size is not very large (Kline, 2011).
This dudy showed that DWLS performed well with the sample size for each subsamples
(N, = 244, n=262).

To validate the identified factor structure, CFA performed using LISREL 8.8
program (J°reskog & S°r bom, 2007) was wuse
(2004), there are three main criteria in judging the statistical significance and substantive
meaning of a theoretical model. The first criterion is the-statistical significance of
the chisquare test and the rewsteansquare error of approximation (RMSEAoth of
which are indicated to be global fit measures. A -sigmificant chisquare value
indicates the similarity between the sample covariance matrix and the reproduced
modetimplied covariance matrix. Ideally, a statistically nonsignificantstjuarevalue
indicates a welfitting model; however, a statistically significant «quare value
specifies differences between the groups?d
The second criterion is the statistical significance of individual pararastenates for
the paths included in the model which are the values computed by the division of the
parameter estimates by their respective standard errors. This is known as t value which
should be greater than 1. 96 atohshigd betweedh5 f or
variables. The third criterion is related with the magnitude and direction of the parameter
estimates, paying attention to whether a positive or negative coefficient is meaningful

for the parameter estimate (Schumacker & Lomax, 2004).
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Goodness of fit was evaluated by using four fit indexes most widely reported in
the literature: Root Mean Square Error of Approximation (RMSEA; Steiger, 1990),
Comparative Fit Index (CFI; Bentler, 1995), Standardized Root Mean Square Residual
(SRMR; Bentler,1995), and Tuckekewis index (TLI; Tucker & Lewis, 1973), often
referred to as the nonnormed fit index (NNFI). These are the commonly used fit indexes
recommended by researchers (Brown, 2003, 2006; Hu & Bentler, 1999). Their
acceptable fit interpretatisrwere also presented in Appendix C in Table 3.9. Moreover,
there is no consensus on the exact value ol ratio needed to indicate good fit.

The general understanding is that the range of 2:1 to no more 5:1 indicates good fit
(Marsh & Hacevar, 1985).

CFA was conducted to examine the construct validity of the Use of Mathematics
Textbooks Questionnaire. A fofactor model was specified and tested using CFA. Data
from the subsample were used to validate the identified factor structurelLUSRREL
8.8 (J°reskog & S°rbom, 2007). Thsua@FA mo
index and the fit of the competing models was compared with thegclaire difference
test (Satorra & Bentler, 2001). As shown in Table 3.10, it was found thafafttior
solution was fit to the subsample.

Table 3.10 Confirmatory Factor Analysis of the Use of Mathematics Textbooks

Questionnaire: Overall Model Fit

=

x- df RMSEA (90% ClI) SRMR CFI NNFI
Subsample (n=262)
Fourfactor 2321.11* 554 075 (.069081) .081 95 .94

model

90% CI, 90% confidence interval for RMSEA<*001

As indicated in Table 3.10, the fetactor model that was obtained from the EFA
was fit to the data. All fit indices for each subsample were consistent with good model
fit. The overallgoodnesdit statistics implied that the data from subsample fitted the
proposed CFA model reasonably well, although the SRMR values were somewhat high.
It should be noted that the interpretation of SRMR values could not perform well in CFA
models based omrategorical indicators (Yu, 2002). Thus, the ffagtor structure
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provided an acceptable good fit to the data in the subsample. The results of factor
loadings and measurement error variances of the CFA model are provided in Figure 3.4.
All indicators inthe model had statistically significant unstandardized factor loadings to
their common latent factors (p<.001), corroborating the presence of significant

relationships among measured indicators and their latent variables.
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Figure 3.4 Standardized loadmfor the fouf act or model of teacher

(All coefficient are significant at p<.01)

69



3.4 Data Analysis

As indicated in data collection procedure, the data were collected at four different
time intervals through different methods (i.e. quaive and quantitative). Therefore,
data analysis procedures differed greatly. The subsections provide information about the

data analysis procedures.

3.4.1 Data Analysign Phase |
Using Miles and Hubermandés (1994he sugge

researcher identified and categorized all processes that the participants described in the
interviews. The researcher completed this process in several iterations. First, the
researcher read the transcriptions to obtain an overall idea of the enteesie s 0
responses. Next, the researcher generated labels to reflect the initial coding. From these
labels, the researcher developed a general category scheme of the participant responses.

Second, the researcher began to identify themes by sorting thésoiteme into
concrete categories and subcategories. The categorization reflected similarity of
responses and frequency of responses. Next, the researcher reread the transcripts and
field notes and looked for frequently occurring expressions. The reseaategorized
the responses according to several initial themes, such assusilegt edition textbogk
workbook,teacher edition textbogland theauxiliary books As a result, the researcher
combined the initial themes into two parts: (i) mathematicaitc h e r s ftudents e o f
edition textbook workbook, teacher edition textbookand auxiliary book and (ii)
mat hemati cs teachersdé6 eval uat stedant ediboa u t ge
textbook

Il n general, t eac her s 6chesxupel thetudentieditiors i n d i
textbookand workbookas a primary resource for the instruction. Teachers mentioned
that they used them mostly to plan what kinds of activities or examples were suggested
in the student edition textbooknd workbookand to skect questions and problems.
They also intended to usauxiliary booksfor selecting questions and problems.
Particularly, they claimed that they used questions similar to the ones in the common

exam questions (i.e. High School Entrance Exam) that werthantextbook and
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auxiliary books Therefore, these were most remarkable findings for the contextual

factors and considered in the determination of the boundaries of the construct.

3.4.2 Data Analysisn Phase Il

Factor analysis is a technique used to mfa@f score validation or to identify or
confirm a smaller number of factors from a large number of observed variables
(Thompson, 2004). There are two main categories of factor analysis: EFA and CFA.
When used for scale development, researchers generall@k& after they apply EFA
(Worthington & Whittaker, 2006). Thus, in the current study, EFA was conducted for
the Use of Mathematics Textbooks Questionnaire prior to CFA.

Responses to items assessing the components of textbook use were analyzed
using EFA.Items with loadings lower thar82 were omitted from the questionnaire.
EFA was performed using PCA. Prior to performing PCA, the suitability of data for
factor analysis was assessed for the questionnHEie.examination of the underlying
factor structureof the Use of Mathematics TextbooaiestionnairdEFA results) was

detailedin the process of quantitative data collection instrument.

3.4.3 Data Analysign Phaselll

This part of data analysis indicated EFA and CFA results for the Use of
Mathematics Tetbooks Questionnaire. After the listwise deletion of missing cases, the
remaining the sample (N=503) was randomly divided into two subsamples. Data from
the first subsample (n= 243) were subjected to EFA usingS$3$17.0 for Windows
Data from the seconsubsample (h= 260) were used to validate the identified factor
structure through CFA using L ITRA&idatios . 8 ( J
and confirmation of the factor structure of the Use of Mathematics Textbooks
Questionnairavasdetailedin the process of quantitative data collection instrument.

The quantitative data analysis proceeded from descriptive analysis to inferential
anal ysi s. Frequencies and percentages for
descriptive statistics. Additionallgeries of onavay multivariate analysis of variances

(MANOVASs) were conducted using the whole sample to see whether the teachers differ
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on the identified factors according to their gender, the level of teaching experience, and

class size.

3.4.4 Data Analyss in PhaselV

The data analysis was conducted in ord
used for the textbooks and resources to teach ratio and proportion lesson. The uses of
resources through the theme of ratio and proportion were investigadedeinto detect
teachersdo documentati on wstrockured intdiveewsdvdaht a o b |
teacher s, classroom observations, anal ysi
seventh grade mathematics textbooks were analyzed for common themss a
participantsd uses of textbooks.

Semistructured interviews were transcribed verbatim. The data was transcribed
and coded by the researcher and a second coder to reduce bias in the data analysis and to
increase the reliability of the qualitative réésuThe researcher coded the responses and
comments that the teachers had given during the interview sessions. After coding the
transcripts, the researcher examined themes and patterns. The interview transcripts were
prepared and the coder worked on thens data. The interview transcripts were read
several times by the researcher to gather the emeigiag

The classroom observations were scheduled on the sanefday andhfter the
I nterviews. The researcher t®iothe cfassednd not
and engaged in the process as an observer. The observation data were checked in terms
of the themes obtained from interviews. TI

were also checked against the interview analysis.

3.5 The Validity of the Study

In mixed methods research, the validity techniques in the qualitative and
guantitative research should be controlled at each stage of the piOoessegbuzie &
Johnson, 2006). Using this recommendation, the validity procedures for ciixanttzd

gualitative research were enacted in this study.
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3.5.1 Quantitative Validity

For the present study, thiat hemat i c s Teachersbo Us
Questionnaire was used. To ensure face and content validity of the instrument, five
experts were invokd in evaluatingthe nstr ument 6s pur pose. To
evidence for the construct validity of the questionndaetor analysis was performed to
check the dimensions tiie Use of Mathematics Textbooks Questionndite detailed
information abat the validation procedure wasplained in the process of instrument

development.

3.5.2 Qualitative Trustworthiness

~

I n qualitative research, the term of q
Avalidityo (Lincoln & Gn bexeral strfe§iés)organiPedr t i c
from most frequently wused for addressing
including triangulation, membehecking, thick description, clarifying the bias of the
researcher, presenting negative or discrepant intowmaspending prolonged time in
the field, using peer debriefing, and using an external auditor (Creswell, 2003).

This study used the strategies of (1) triangulation, (2) member check, (3) peer
debriefing, and (4) clarifying the bias of the researcherpdrticular, first validity
strategy was the triangulation of the data from several resources from several
participants. This strategy was used in the data analysis. The researcher triangulated the
interview transcripts, observation notes, and documerysigdo build an evidence for
codes and themes from the participants. Another strategy was member checking which
was used to determine the accuracy of the qualitative findings. The researcher backed to
the key participants in the study to determine whethe findings were accurate
reflection. The third strategy was using peer debriefing. The total data in terms of
written responses for the questions were independently analyzed by a mathematics
education researcher who was familiar with the content amdefwork. Final strategy
was clarifying the bias of the researcher. The role of the researcher was to participate in

the discussion without i nf lwasassomed that theh e p a
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researcher did not have an effect on the particgpédnt deci si ons whi |l e e

experience.

3.5.3 Mixed Methods Validity

It seems that there are contrasting views in the quantitative and qualitative
research and different typologies and terms in terms of the validity. Considering the
issues of the alidity, mixed methods research involves complexity in combining
quantitative and qualitative research. Recently, Onwuegbuzie and Johnson (2006)
recommended that dAvalidity in mixed reseail
bilingual npo.mle8n)c.l aThhey oi ftroduced a term
acceptable to both quantitative and qualitative researchers. According to Onwuegbuzie
and Johnson (2006), legitimation was a comprehensive term for both quantitative and
qualitative research and uséd the context of discussing the principles for mixed
method research.

There were nine types of legitimation processes suggested by Onwuegbuzie and
Johnson (2006): sample integration, insigside, weakness minimization, sequential,
conversion, paradigatic mixing, commensurability, multiple validities, and political.

Each of these legitimation types was defined in Table 3.11.
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Table 3.11 Typology of Mixed Methods Legitimation Types (Onwuegbuzie & Johnson,
2006, p.57)

Typology of Mixed Method egitimation Types

Legitimation Type Description

Sample Integration  The extent to which the relationship between the
quantitative and qualitative sampling designs yie
quality metainferences.

InsideOutside The extent to which the researcher acalyat
presents and appropri s
view and the observer¢
description and explanation.

Weakness The extent to which the weakness from one

Minimization approach is compensated by the strengths from
other gproach.

Sequential The extent to which one has minimized the

potential problem wherein the metderences
could be affected by reversing the sequence of tl
guantitative and qualitative phases.

Conversion The extent to which the quantitizing or quaiitig
yields quality metanferences

Paradigmaticmixing The extent to which ¢tF
epistemological, ontological, axiological,
methodological, and rhetorical beliefs that underl
the quantitative and qualitative approaches are
successfully (a)ambined or (b) blended into a
usable package.

Commensurability The extent to which the metaferences made
reflect a mixed worldview based on the cognitive
process of Gestalt switching and integration.

Multiple Validities The extent to which addressitggitimation of the
guantitative and qualitative components of the st
result from the use of quantitative, qualitatisagd
mixed validity types, yielding high quality meta
inferences.

Political The extent to which the consumers of mixed
methods reseah value the metaferences
stemming fronboththe quantitative and qualitativ
components of a study.
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According to Onwuegbuzie and Johnson (2006), the researchers were unable to
address sequential legitimation and conversion legitimation. Therefdrese t
legitimation types were not considered in thisdgtuParticularly, seven legitimation
types were the most relevant for this study. Particularly, sample integration legitimation
was enhanced by using large samples for the quantitative and quaptadses. Inside
outside |l egitimation was |improved by prov
t heir t houghts of using textbooks (i .e.
responses to the items in the Use of Mathematics Textbooks Quesgoviamkness
minimization legitimation was optimized by bringing together gteengths of both
guantitative research (i.e. empirical analyses) and qualitative research (i.e. descriptive
analyses).Paradigmatic mixing legitimation was improved by implemantimajor
processes of the mixedethods research process. Commensurability legitimation was
enhanced by reflecting a mixed worldview (e.g. integration of qualitative and
guantitative research view) and teaching experience (e.g. mathematics teaching).
Multiple validities legitimation was improved by using gquantitative and qualitative
validity strategies. Finally, political legitimation was optimized by using rigorous

qualitative and quantitative components.
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CHAPTER 4

RESULTS AND FINDINGS

This chapter gesents the quantitative results and qualitative findings under two
sections. In particular, the quantitative results present the results of the quantitative data
analysis comprising the descriptive and the inferential statistics. The qualitative findings
present the findings of the qualitative data analysis comprising the interview and

observation data analysis.

4.1 Quantitative Results

In this section the survey demographics and the factor structures of the
guestionnaire were investigated descriptiv@lgrticularly, the results of the descriptive
statistics part were used for the follay explanations that were used to explain
teachersodo use of resources. I n the infere
teachersbo deci si ommathamatics uwor deachers xwithb differing i
demographics was determined and explained. The purpose of this chapter is to provide

the reader with an overall summary of the quantitative data.

4.1.1 Descriptive Statistics

Descriptive statistics are presentedtwo parts: (i) survey results including
participant demographic i nformation and
represented in the Demographical Questionnaireth@inature of factor structuoé Use
of Mathematics Textbooks Questionnaire, ani) @escriptive results for the General
Characteristics of Student Edition TextbookQuestionnaire. In the first part,
demographic information detailing gender a
resource evaluation, associating in particulareba&uation ofstudent edition textbogk
student workbookteacher edition textbookauxiliary books web sites, curriculum

gui debook, previous yearsod textbooks, anc
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second part, the nature of factor structure thatga i sed t he mat hemati c
of mathematics textbooks was identified. In the third part, the information about the
general characteristics atudent edition textbookvas given. The mean scores, the

range, and the modal values were primarily usedd ex pl ai n t he mathen
decisions to use textbooks in mathematics.

4.1.11 Survey Demographics

This section provides gener al i nf or mat
gender , year s of teaching expetuatiennaf e, an

resources in teaching mathematics.

4.1.1.11 Teacher Demographics

The gender composition of the sample was female (49.6%) and male (49.4%) as
noted in Table 4.1. The results indicated that the sample was almost evenly split between
female and rale.
Table 4.1 Frequency distribution of demographic characteristics of mathematics

teachers: Gender

Gender Frequency Percent
Female 249 49.6
Male 248 49.4
Missing 5 1.0

Information related to years of teaching experience was displayed in Table 4.2.
According to Table 4.2, more than one third of the participants had five years or less
teaching experience (37.6%).

Table 4.2 Frequency distribution of demographic characteristics of mathematics

teachers: Years of teaching experience

Years of teaching Frequency Percent
experence

0-5 189 37.6
6-10 115 22.9

11 and over 103 20.5
Missing 95 18.9
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Information related to number of students in classroom was displayed in Table
4.3. The results indicated that the sample mostly consisted of medium clasb<s3e (2
students in classroom) (42.6%).
Table 4.3 Frequency distribution of demographic characteristics of mathematics

teachers: Class size

Class size Frequency Percent
1624 105 20.9
2534 214 42.6

35 and over 171 34.1
Missing 12 2.4

411.12Teaches 6 Resource Evaluati on

Teachersod resource evalwuation represen
teaching resources mostly used by teachers. In this context, the resources were referred
to personal recordsquxiliary books web sitesteacher edition tdkook curriculum
gui debook, student wor kb o cstident editievextimoaks vy e at
This part required teachersod6 responses to
Poor, "2"=Poor, "3"=Sufficient, "4"=Good, and "5"=Very Good).

According to Table 4.4, the mean scores for personal recordsuaitdry books
were close to 4.00 on a fimoint scale. Particularly, the mean score for the personal
records was 3.82, which was the highest mean score among the resources. The mean
score atthe higher end of the-point scale implied that teachers found them good. On
the other hand, the mean scores for stude
student edition textboolere below 3.00 on a fivpoint scale. The mean score implied
thatteachers found them poor.

79



Table 4.4 Descriptive statistics for teach

Resources n M SD

Personal Records 447 3.82 .790
Auxilary Books 429 3.65 .818
Web Sites 447 3.35 .884
TeachelEdition Textbook 475 3.10 .968
Curriculum Gudebook 487 3.05 .887
Student Workbook 521 2.96 .956
Previous Year so T475 2.70 971
StudentEdition Textbook 521 2.69 927

Note Mean scores were based on a Likert scale ranging from "1"=Very Poor to
"5"=Very Good

Figure 4.1 portrays the didriut i on of teachersodé resour
majority of the teachers agreed that personal recansliary books and web sites
were goodat supporting mathematics teaching. On the other side, most of the teachers
reported that Ipoke andstudent editiera texsbéokvereepmot at
supporting mathematics teaching.
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Fig. 4.1 Distribution of teachersd resourc

Percentages of responses to the i t ems
presented in Table 4.5 and 4.6. Accordiograble 4.5, 48% of the teachers agreed that
personal records wergood at supporting mathematics teaching. 45.6% of teachers
agreed thaauxiliary booksveregoodat supporting mathematics teaching. According to
this table, more than 36% of the teaclrefsorted that web sites wegeodat supporting
mathematics teaching. Almost 36% of the teachers agreete#tdter edition textbook
and curriculum guidebook wasufficient for mathematics teaching. These results

indicated that most of the teachers foupersonal records most supportive when
compared with other books.

81



Table 4.5 Frequency distribution of teache

Personal Auxiliary Websites  Teacher  Curriculum

Records books Edition Guidebook
Textbook

n(%) n(%) n(%) n(%o) n(%)

4(.8%) 6(1.1%) 7(1.3%) 18(3.4%) 14(2.6%)

18(3.4%)  31(5.8%)  79(14.9%) 168(31.6%) 130(24.5%)
125(23.5%) 144(27.1%) 174(32.8%) 189(35.6%) 195(36.7%)
255(48.0%) 242(45.6%) 194(36.5%) 121(22.8%) 155(29.2%)
87(16.4%) 57(10.7%) 35(6.6%)  30(5.6%)  15(2.8%)
Total  489(92.1%) 480(90.4%) 489(92.1%) 526(99.1%) 509(95.9%)
Missing 42(7.9%) 51(9.6%)  42(7.9%) 5(0.9%)  22(4.1%)

a b W NP

Note Mean scores were based on a Likert scale ranging from "1"=Very Poor, "2"= Poor,

"3"= Sufficient, "4"= Good, and "5"=Very Good

On the other hand, according to Table 4.6, 17.1% of the teachers agreetutwsatt

edition textbookwasgoodat supporting mathematics teaching, whereas 39.5% of them
found thempoor. 38.4% of the teachers reported t
poor at supporting mathematics teaching. These results indicated that most of the
teachers foundstudent edition textbookeast supportive when compared with other

books.

Table 4.6 Frequency distribution of teache

Student Previous StudentEdition
Workbook Year s 6 Textbook
Textbooks

n(%) n(%) n(%)
1 17(3.2%) 38(7.2%) 36(6.8%)
2 132(24.9%) 204(38.4%) 210(39.5%)
3 169(31.8%) 147(27.7%)  174(32.8%)
4 155(29.2%) 98(18.5%) 91(17.1%)
5 30(5.6%) 16(3.0%) 14(2.6%)
Total 503(94.7%) 503(94.70) 525(98.9%)
Missing 28(5.3%) 28(5.3%) 6(1.1%)

Note Mean scores were based on a Likert scale ranging from "1"=Very Poor,
"2"= Poor, "3"= Sufficient, "4"= Good, and "5"=Very Good
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A summary of these descriptive statistics could indicate that a grdabfdbe
teachers founduxiliary booksand their personal records very satisfactory for teaching
mathematics. They also found web sites and student workbook good for teaching
mathematics; however, they founstudent edition textboola n d previous y
textbooks poor for teaching mathematics. The important point to consider was that these
results gave information about teachersodo i

those resources.

4.11.2 Nature of Factor Structure of Use of Mathematics Textboks Questionnaire

This section presents the nature of factor structure of the Use of Mathematics
Textbooks Questionnaire. As discussed in detail in Ch&ptdre results of théactor
analysessignified a four factor structure for the Use of Mathematicstaoks
Questionnaire that comprised the mat hemat
mathematics. The analysis of the PCA for a ffaator solution was conducted using
oblique rotation with Kaiser Normalization. The results are presented in ¢éveys
chapter in Table 3.7, wherein factor loadings of pattern and structure matrices were
shown. The four factors accounted for 55.61% of the total variance, with eigenvalues of
10.137, 5.280, 2.241, and 1.810 for factors 3, 4, 1 and 2, respectivelyr Eawas
named as readingtudent edition textbogkFactor 2 as selecting questions from
workbook, Factor 3 as readingacher edition textbogland Factor 4 as selecting tasks
and questions fronauxiliary books Moreover, the reliability of the dimensi®rwas
found .89, .79, .91, and .92 for Factor 1, Factor 2, Factor 3, and Factor 4 respectively.
The reliability analysis yielded sufficient Cronbach alpha for the four dimensions (see
Table 3.9). To sum up, the 3&m Use of Mathematics Textbooks Questiaine was
found to measure four di mensions of t he
resources.

The fourfactor structure was further examined with the CFA approach. The
four-factor model that was obtained from the EFA was fit to the data (see Tab)e 3
This model fit the data welg*(554) = 2321.11 (P<.001, RMSEA=.075 (90% CI=.069,
.081), SRMR=.081, CFI=.95, and NNFI=.94. The overall goodfiessatistics implied
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that the data fitted the proposed CFA model reasonably well. Thdacor structure
provided an acceptable good fit to the data.

The Use of Mat hematics Textbooks Quest
to items in a five point Likert scale ("1"=Never, "2"=Rarely, "3"=Sometimes,
"4"=0ften, and "5"=Always). Since "5" wabkd most favorable result and "1" was the
least favorable result on the five point Likert scale, "3" was considered to be the
mi dpoi nt . Therefore, teachersdéd responses
greater were referred to as favorable re@udt teachers were likely to be frequent users
of textbooks), responses with means less than 3.00 were referred to as less unfavorable
responses (i.e. teachers were likely to be infrequent users of textbooks). Moreover, since
the responses of "4"=0Oftema@ "5"=Always were the most favorable results for the-five
poi nt scal e, the frequency distribution f
was referred to teachefeequentlyused the textbooks. On the other side, since the
responses of "1"=Never dn'2"=Rarely were the least favorable results for the-five
poi nt scal e, the frequency distribution f

was referred to teachers used the textboakely or never

41121Descr i pt i onStudentEditiBreTexdboakdy Di mensi on ( Fac!

Descriptive statistics results revealed that mathematics teachers generally used
the student edition textboofor reading tasks and activities as indicated by the mean
scores on 10 items ranging from 3.01 to 3.76 on afdveé n t scal e. For t
student edition textboék di mensi on (Factor 1), the mean
Figure 4.2). The position of mean score of this dimension represented the higher mean
scores of the fivgoint scale implied that teacherseduently usedstudent edition
textbookfor reading topics, introductory tasks, and definitions. A mode of 3.40 could be
considered as an additional evidence for this interpretation. This dimension had a large
range, from 1.20 to 4.89. Moreover, the fregquey di st ri buti on of t €
with means greater than 3.5 showed that while most of the teachers (46.9%) frequently
usedstudent edition textboofor selecting questions, some teachers (26.1%) used them

rarely or never.
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Figure 4.2 Frequency stribution of F1(Factor 1)

For the readingstudent edition textbookdimension, means and standard
deviations were computed for 10 items (se
responses resulted in higher means on iténgi.2. | use thestudent dition textbook
during clas$. The mean score was 3.76 (SD=1.024) which is very close to 4 on a five
point scale. The mean score at the higher end of-f@rh scale implied that teachers
most of time usedtudent edition textbooluring the class. A ma&dof 4.00 can be
considered as an additional evidence for this interpretation. Moreover, the frequency
distribution for this item revealed that most of the teachers (65.1%) frequently used
student edition textbookluring the class, whereas few teachers.6%3 used them

rarely or never (see Appends).
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Table 4.7 I1tem descriptive summaries for

values sorted in descending order

ltems M SD

10. 1 use thestudent edition textboo#turing class 3.76  1.024
1. I use thestudent edition textbodio prepare for the lesson 3.75 .949
6. | explain the subject similarly to tilstudent edition textbook 3.45  .946

2. |1 do the introduction just as shown in gtedent edition 3.37 .946
textbook

12. | use thestudent edition tekiookwhen/if | make definitions 3.37  1.008
15. | pick the mathematical references (graphics, tables, 3.37 .890

presentations etc.) from tiséudent edition textbook

3. | connect the concepts with daily life as shown instihdent 3.30 .842
edition textbook

4. | use thestudent edition textbooto relate the subject to 3.21 .963
other/different lessons.

13. I pick the examples that | use during the class fromsttident 3.04  .902
edition textbook

14. | pick the problems that | refer to during classn thestudent 3.01  .903
edition textbook

NoteTeachersodé use of textbook scores were b

never to "5"= always

According to Table 4.7, teacherso resp
(i.e. 1 use thestudent eifion textbookto prepare for the lesspnThe mean score for this
item was closer to the mean score of item 10. The frequency distribution for item 1
showed that about 64% of the teachers frequently usesiutient edition textbooprior
to the class fopreparing the lesson, whereas around 10% of the teachers used it rarely
or never. Moreover, the mean score for item 6 was 3.45 (SD=. 946) which is close to 3.5
on a fivepoint scale. The frequency distribution for itemi.(I explain the subject
similarly to the textbookrevealed that almost 54% of the teachers frequently explain the
subject similarly to thestudent edition textbogkwhereas around 17% of the teachers

explained the subject similarly to tlsudent edition textbookarely or never. Onhe
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ot her hand, teachersd responsesl|prckteeul t ed
problems that | refer to during class from the textjoakd item 13i(e. | pick the
examples that | use during the class from the texjbddie frequency distributiofor
these items revealed that while about 30% of the teachers frequently ustddem
edition textboolfor problems and examples, whereas about 25% of the teachers used it
rarely or never.

In summary, teachers used tsident edition textbookor mogly during the
class and for preparing for the lesson. Their tendency was to ustuttent edition
textbookfor explaining the subject similarly to tlstudent edition textbooklhey also
used thestudent edition textbookor explaining the topic and thiatroductory tasks;
however, they rarely used it for selecting problems and examples. These results
indicated that teachers read thkident edition textbooknostly during the class and

prior to class; and mostly read it for the topic, but rarely forlprab and examples.

41122Description of ASelecting Questions fr
2)

Descriptive statistics results revealed that mathematics teachers generally used
workbook for selecting questions and problems as indicated by the meas e006
items ranging from 3.01to 3.75onafigeoi nt scal e. For the fsel
wor kbookod di mension (factor 2), t he mean
The position of mean score of this dimension implied that teachers ftgqused the
workbook for selecting questions. This was also evidenced by a modal value of 3.67.
This dimension had a large range, from 1.00 to 5.00. Moreover, the frequency
di stribution of teachers6é responsenostwi t h |
of the teachers (49.9%) frequently used workbook for selecting questions, some teachers
(20.8%) used it rarely or never.
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Figure 4.3 Frequency distribution of Hz2actor 2)

For this dimension, means and standard deviations were computed for 6 items
(see Table 4.8). For this dimension, teach
23 (i.e. | prefer questions similar to the ones in the common exam questions (i.e. High
School Entrance Exam) that are in the workbdokhe mean score was 3.75 (SD87)
which was very close to 4 on a fip®int scale. The mean score implied that teachers
most of time used questions in the workbook similar to the ones in the high school
entrance exam questions. A mode of 4.00 can be considered as an additieraiesvid
for this interpretation. The frequency distribution for this item revealed that most of the
teachers (67.4%) frequently questions similar to the common exam questions, whereas

few teachers (8.1%) used them rarely or never (see AppEndix
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Table 48l t em descriptive summaries for t he 1

dimension, mean values sorted in descending order

ltems M SD
23. | prefer questions similar to the ones in the common exam 3.75 .870
questions (i.e. High School Entrance Exam) that are in the

workbook
25. | try and pick questions from the workbook that are not 3.50 .957
included in thestudent edition textbook

27. | assess the studentsd s1343 .980
in the workbook.
22. | answer the questions the workbook during class 3.31 .957

24. | try and pick questions from the workbook similar to the or 3.26 1.008
in thestudent edition textbook

21. | pick the questions that | answer during class from the 3.01 .933
workbook

Note.T e a ¢ h e r sxfbool scares wdre based on a Likert scale ranging from "1"=

never to "5"= always

According to Table 4.8, teachers26 respc
(i.e. I try and pick questions from the workbook that are not included irstingent
edition textbooR. The mean scores for this item 3.50 (SD=.957). The frequency
distribution for this item showed that almost 55% of the teachers mentioned that they
frequently selected questions from the workbook that were not included stuithent
edition textlmok, whereas almost 14% of the teachers mentioned that they selected them
rarely or never. On the other hand, teach:
21 (i.e. | pick the guestions that | answer during class from the workbddie mean
score vas 3.01 (SD=.933) which close to 3 on a fp@nt scale. The frequency
distribution for this item revealed that some of the teachers (31.3%) frequently picked
the questions from the workbook, whereas others (26.5%) picked them rarely or never.

Briefly, teachers pointed out that they frequently used questions in the workbook
similar to the ones in the high school entrance exam questions. They stated that they
frequently selected questions from the workbook that were not included in the textbook;

however, hey occasionally picked the questions to use during the lesson.
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4.1.123Descr i pt i o nTeaxlier Hiitba Gedthooky Di mensi on ( Fac

Descriptive statistics results revealed that mathematics teachers generally used
the teacher edition textbooss indicated by the mean scores on 10 items ranging from
275t04.30onafipoi nt s cal e. tedehemeditiomtextbdok edai dmenngs i o n
(factor 3), the mean score was 3.37 (SD=.758) (see Figure 4.4). The position of mean
score of this dimension dicated that teachers frequently usedcher edition textbook
for guiding activities. A mode of 3.60 could be considered as an additional evidence for
this interpretation. It is interesting to note that this dimension had a quite large range
from a maximm of 5.00 to a minimum of 1.00. Moreover, the frequency distribution of
teachersdo responses with means greater the
(47.3%) frequently readeacher edition textbooksome of them (27.1%) used them
rarely or never.

90



Mean =3 37
Std. Dev. =0 753
M =524

M

Frequency
&
1
|

L]

—H T u
0 1
1,00 2,00 3,00 400 500

F3

Figure 4.4 Frequency distribution of E3actor 3)

For the Readingleacher Edition Textbooklimension, means and standard
deviations were computed for 10 items (sect
responses resulted in higher means em9 (i.e. | refer to theteacher edition textbook
for objective¥ with the mean score was 4.3 (SD = .862). A mode of 5.00 can be
considered as an additional evidence for this interpretation. The mean score implied that
teachers frequently useédacher edion textbookto read the curriculum objectives. The
frequency distribution for this item revealed that most of the teachers (86.2%) frequently
usedteacher edition textboofor objectives, whereas very few teachers (5%) used it

rarely or never (see Appéix G).
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Table 4.9 Item descr i pt iTeahersEditiomaeaxtboeks f or

dimension, mean values sorted in descending order

Items M SD

29. | refer to thaeacher edition textbodkr objectives 4.30 .862
28. | refer to thaeacher editionextbookwhile preparing for the 3.88 .945
class.

33. I refer to thaeacher edition textbodkr subjects/occasions 3.59 1.051
that are not clear in thetudent edition textbook

34. | refer to thaeacher edition textbookhile performing the 3.36 1.054
student dition textbookactivities.

37. | learn the alternative assessment tools (i.e. portfolio, conc 3.26 1.089
map, interview etc.) frorteacher edition textbook

31. | refer to theeacher edition textbodk pick the performance 3.23 .981
task subjects.

32. | refer to thaeacher edition textbodkr concepts that | 3.23 1.14
forgot/ dondét know.

30. | refer to thaeacher edition textbodk pick additional 3.20 1.001
guestions.

36. | refer to theeacher edition textboakbout how to use the 2.88 1.175
material during class.

35. | refer to theeacher edition textbodkr the answers to the  2.75 1.205
questions in thetudent edition textbodkorkbook.

NoteTeachersdé use of textbook scores were b

neve to "5"= always

According to Table 4.9, the teachersoé r
28 (i.e. | refer to theteacher edition textbookhile preparing for the cla3sand item 3
(i.e.1 refer to theteacher edition textbodbkr subjects/occasits that are not clear in the
student edition textbodkThe mean scores for these items were higher than 3.50. The
frequency distribution for item 34 revealed that almost 70% of the teachers frequently
usedteacher edition textbookor preparing for the elss, whereas about 8% of the
teachers used it for this purpose rarely or never. Moreover, the frequency distribution for
item 39 showed that about 60% of the teachers wsacher edition textbookor
subjects/occasions that were not clear inghalent dition textbook whereas almost

16% of the teachers wused it rarely or ne
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resulted in lower means on ite8d (i.e. | refer to theteacher edition textbootor the
answers to the questions in teident edition tekookworkbool with the mean score
was 2.75 (SD = 1.205). The frequency distribution for this item revealed that some of
the teachers (29.6%) ustxzhcher edition textbodbr the answers to the questions in the
student edition textboo&nd/or workbook, Wwereas most of the teachers (45.6%) used it
rarely or never.

Briefly, these results indicated that teachers frequently dsacher edition
textbookto read the curriculum objectives and to prepare for the class but they very

rarely tended to look up tlenswers of the questions fraeacher edition textbook

41124Descri ption of @ASel ect iAoxdiaryTBoskdds and Qu
Dimension (Factor 4)

Descriptive statistics results revealed that mathematics teachers commonly used
auxiliary bookdor selecting tasks and questions as indicated by the mean scores on nine
items ranging from 2.60 to 3.71 on a figeo i n't scal e. For t he A:
questions fromauxiliary booksdi mensi ono (factor 4) , t he
(SD=.759) (see Figure 4.5The position of mean score of this dimension represented
the mean score of the fiymint scale implied that teachers frequently uaegliliary
books for selecting tasks and questions. A mode of 3.00 could be considered as an
additional evidence for thiinterpretation. This dimension had a large range, from 1.00
to 5.00. Moreover, the frequency distribut
than 3.5 showed that while some of the teachers (34.7%) awsaltiary booksfor

selecting tasks and quiests, some of them (35.8%) used them rarely or never.
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Figure 4.5 Frequency distribution of Fdactor 4)

For this dimension, means and standard deviations were computed for nine items
(see Table 4.10). For this alinmighersneamsion t he
item 43 (i.e. | use questions similar to the ones in the common exam questions (i.e. High
School Entrance Exam) that are in the auxiliary byokgh the mean score was 3.71
(SD = .885). The mean score implied that teachers mosmef tsed questions in the
auxiliary bookssimilar to the ones in the high school entrance exam questions. A mode
of 4.00 can be considered as an additional evidence for this interpretation. The frequency
distribution for this item revealed that most of #eachers (66.3%) frequently used
guestions in thewuxiliary bookssimilar to the ones in the common exam questions,

whereas very few teachers (9.6%) used them rarely or never (see Apidgndix
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Table 4.10 Item descripti veand Questians froms f or

Auxiliarybook® di mensi on, mean values sorted in
ltems M SD
43. | use questionsimilarto the ones in the common exam 3.71 .885

questions (i.e. High School Entrance Exam) that are in the

auxiliary books

40. | pick questions fromauxiliary bookghat are not included in  3.67 .937
thestudent edition textbook

38. | pick the questions that | answer during class fauxiliary 3.39 .889
books
44. | pick the problems that | solve during class franxiliary 3.29 .898
books

45, | pick the questions that | use in the exams fronatheliary  3.08 .97
books

42. | refer toauxiliary booksor examples that | use during class 3.19 .982
39. | explain the subjects as @uxiliary books 2.84 .994
41. | refer toauxiliary bookdor definitions | make/use during 2.81 1.059
class.

46. | assess the studentsd sL26 1.065
from theauxiliary books

NoteTeachersdé use of textbook scores were b

neve to "5"= always

According to Table 4.10, teacher 6 resp
(i.e. | pick questions fronauxiliary booksthat are not included in thstudent edition
textbool. The mean scores for this item 3.67 (SD=.937). The frequdistribution for
this item showed that about 65% of the teachers frequently selected questions from
auxiliary booksthat were not included in th&tudent edition textbogkvhereas almost
11% of the teachers selected them from those books rarely or @evdre other hand,
teachersd responses resdolie.ed aseeddDwWwehe met
success on the subject by the question frorauléiary book$ with the mean score was
2.6 (SD = 1.065). The frequency distribution for this item aéee that few teachers
(21. 1%) frequently assessed students6é suc

auxiliary books whereas other (43%) used it rarely or never.
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Briefly, teachers frequently usedixiliary booksto select questions similar toeth
ones in the high school entrance exam questions. They also tended to used them to select
questions that were not included in #tadent edition textboolOn the other side, they
signified that they rarely assaqusssoaflomst uder

theauxiliary books

4.11.3 Description of General Characteristics of theStudent Edition Textbook
General Characteristics &tudent Edition TextbookK)uestionnaire considered

teachersdé evaluation of tHeequedidnaarearedseedi st i ¢
the general characteristics of thudent edition textbooklong 31 items. It required
teachersdé responses to items in a five po
"3"= Fair, "4"= Good, "5"= Very Good). The mean scor¢h@ higher end of the-point
scale implied that teachers found them good.

According to Table 4.11, the highest mean score for the general characteristics of
the student edition textboowas 3.66, and the lowest mean score was 2.41 on a five
point scaleThe highest mean scores implied that teachers found the physical features of
the student edition textboogood. On the other hand, the lowest mean scores implied
that teachers found the degrees of the instructional decisions for readliiegt edition

textbookpoor.
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Table 4.11 Descriptive statistics
student edition textbook
Items M SD
31 Quality of paper 3.66 .849
o) 30 Book size 3.51 .842
3 _S 29 Font size 3.48 .844
qE)u 5 é’\ 27 Attractiveness of colors 3.29 .956
T 2 2 28 Page format 3.13 .993
S 7 Correctness of concepts 3.47 .828
3 19 Number of activities 3.33 822
ﬁj 3  Connection of real life 3.05 .881
2 18 Reliability of instructions 3.04 .805
2 17 Mathematical language 3.02 877
% 1 Appropriateness of program 3.01 .856
"3 23 Content of alternative measurement tool:2.95 .819
_5 (product file etc.)
2 20 Content of activities 2.94 919
3 21 Number of projectiomework 2.90 961
c_cu 2 Connections among concepts 2.89 .867
-% 4  Connections of previous knowledge 2.85 .869
= 8 Order of subjects 2.82 1.095
2 22 Content of projects homework 2.82 .884
3 10 Content of definitions 2.79 .902
'E 6 Explanations of concepts 2.78 977
g' 5 Connections of other courses 2.78 .880
é 25 Determining misconceptions 2.75 .886
GBJ; 26 Demonstrating problem solving techniqu 2.69 913
© 24 Level of motivating students 2.64 .888
9 Explaining subjects 2.56 .968
11 Number of examples witlofution 2.41 .939
16 Questions type (multiple choice, fill in the2.96 .955
s blanks etc.)
3 15 Appropriateness of 284 .836
; 0 level
®.9 13 Difficulty of questions 2.80 .869
q8)>§ 14 Similarity of questions with SB&uestions2.70 .969
T T 12 Number of questions 2.51 .999
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Descriptive statistics results revealed that mathematics teachers found that most
of the general characteristics of tedent edition textbookere poor. The mean scores
for the 21 items were legsan 3.00 and ranged from 2.41 to 2.96 on a five point scale.
The items related to thstudent edition textboéks physi c al features
mean scores. The position of the mean scores of these items implied that teachers found
student edition tekookgood in terms of providing physical features (e.g. color, size).

The mean scores of the items related to degree to provide instructional decisions
were mostly below 3.00 and ranged from 2.41 to 3.47. The position of mean scores for
these items imple that teachers fourstudent edition textboooor in terms of making
instructional decisions. In particular, teachers only found correctness of concepts,
number of activities, connection of real life, reliability of instructions, mathematical
language, ad appropriateness of program good in terms of providing instructional
decisions for readingtudent edition textbook

The mean scores of the items related to degree to cover questions were below
3.00 and ranged from 2.51 to 2.96. The position of the nseares for these items
implied that teachers foursludent edition textbogioor in terms of covering questions.

In particular, they foundtudent edition textboogoor in terms of covering the number
of questions.

4.1.2Inferential Statistics
The purposeof this section was to provide the results of the quantitative data

collected and analyzed from a survey instrument, the Use of Mathematics Textbooks

Questionnair e, in order to determine the
use textbooks onsec her s®é6 gender , years of teaching
section addressed the key research quedtidb.o mi ddl e school mat he

use of textbooks differ f or Thiequestvewas wi t h
elaborated with tlee subquestions. To answer these research questions, inferential
statistics were used. A series of emay multivariate analysis of variances
(MANOVASs) were conducted to evaluate the relationship between three demographic

items (e.g. gender, level of tdacg experience, and class size) and each of the
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following factors: (1)readingstudent edition textbogk(2) selecting questions from
workbook, (3) readindeacher edition textbookand (4) selecting tasks and questions
from auxiliary books The independd variables for each MANOVA were gender, level
of teaching experience, and class size; and the dependent variables were the four factors
explored through PCA and then confirmed through CFA. Specifically, MANOVA was
performed to determine the gender, yeafsteaching experience, and class size
differences in using mathematics textbooks, as measured by the Use of Mathematics
Textbooks Questionnaire.

Before conducting the multivariate analysis of variance (MANOVA) analyses,
the following assumptions of MANOX were checked: normality, homogeneity of
variances and covariances, and independence of observations. It was concluded that all

the assumptions for carrying out the intended MANOVA analyses were met.

Research Question 2Do middle school mathematics tbae r s of texttoaks differ

for teachers with differing demographics?

4.1.2.1Sub-question 1:
Il s there a statistical |l y ofdextigopoks $coras datwteend i f f €

male and female teachers, as measured by Use of Mathematics okextbo

Questionnaire?

The descriptive statistics aftextbaokstins f or
mathematics across gender were presented in Table 4.12. According to Table 4.12, there
was a <clear di fference i n t&aquestoesaffom scor e
auxiliary booké di mensi on (factor 4) among femal e
(M = 3.32, SD =.738) was higher than that of males (M = 3.04, SD=.757) implying that
female teachers gave more emphasis on selecting tasks and questioraitary
bookswhen compared with males. On the other hand, there was not a clear distinction

between the mean scores of other dimensions among females and males.
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Table 4.12 Descriptive statistics for mat!

across gender

Gender Dimension N M SD Min. Max.
Female 1 255 3.34 .610 1.69 4.75
2 255 3.21 .638 1.10 4.80
3 253 3.39 745 1.20 5.00
4 235 3.32 .738 1.00 5.00
Male 1 259 3.39 .634 1.23 4.85
2 259 3.31 .598 1.30 4.90
3 259 3.36 773 1.00 5.00
4 239 3.04 757 1.00 5.00
Total 1 519 3.37 621 1.23 4.85
2 519 3.26 .619 1.10 4.90
3 517 3.37 .758 1.00 5.00
4 479 3.17 .759 1.00 5.00

Note 1: readingstudent edition textbogk2: selecting questions from workbook, 3:
readingteacher edition tekbok and 4. selecting tasks and questions fraumiliary
books

The purpose of using orveay MANOVA was to determine the difference
between males and females on a number of measures of using mathematics textbooks
was explored. MANOVA was run to investigajender differences in using textbooks,
as measured by Use of Mathematics Textbooks Questionnaire. Four dependent variables
were used: readingtudent edition textboglselecting questions from workbook, reading
teacher edition textbogland selecting taskand questions frorauxiliary books The
independent variable was gender. The alpha was set at .05.

Total N = 502 was reduced to 497 with the deletion of cases with missing values.
There were no univariate or multivariate witluell outliers at p<.001. &sults of
evaluation of assumptions of normality, homogeneity of vari@mos@riance matrices,
linearity, and multicollinearity were satisfactory. The results of MANOVA vyielded a
statistically significant difference between males and females on the cambine
dependent variableB, (4, 494) =4.77p<.00;, Wi | ks® Lambda=.96; p
=.04. When the results for the dependent variables were considered separately, the only

a)

difference to reach statistical significance, using a Bonferroni adjusted &dgel of
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.032, was selecting tasks and questions faomiliary books F (1,497)=16.23p <.001,

partial eta squared =.03. Table 4.13 shows the results from the MANOVA on the four

di mensions of teachersodé using mmeanseeat i cs
indicated that females reported slightly higher levels of selecting tasks and questions
from auxiliary books(M=3.315,SD=.738 than malesM=3.05, SD=.747). This result

implied that male and female teachers only differed in their selectikg @aasl questions

from auxiliary books Female teachers were more likely to use textbooks for selecting

tasks and questions froauxiliarybooks Despi te reaching Stati s

of .03 indicates a small effect size.

Table 4.13 MANOVAresut s f or teachersé using mat hema

gender
Hypothesis Error Multivariate Sig.
df df F (P)
F1 1 497 611 435
F2 1 497 1.277 .259
F3 1 497 415 .520
F4 1 497 16.230 .000*

Note F1: readingstudent edition textbogl2: seleting questions from workboolk3:
readingteacher edition textbookandF4: selecting tasks and questions franxiliary
books

*Statistically significant using{value < 0.05

4.1.2.2Sub-question 2:
Is there a statistically significant difference iate h e r & @xtbooksescores between

teachers in different level of teaching experience, as measured by Use of Mathematics

Textbooks Questionnaire?

The descriptive statistics results for the use of textbooks across the years of
teaching experience wepgesented in Table 4.14. According to Table 4.14, there was a

decrease i n t he me an s ¢ denches editiom ntextdodke a gl i me r
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years of experience increases to over 10 years. Accordingly, it was clear that
experienced teacher less predel to read thdeacher edition textbookOn the other

hand, there was not an apparent increase or decrease among other dimensions in the
mean scores in terms of the years of teaching experience.

Table 4.14 Descriptive statistics for mathematics teadhersl e ci si ons t o us.

dimensions across years of teaching experience

Years of Dimension N M SD Min. Max.

experience

0-5 1 196 3.35 .617 1.23 4.75
2 196 3.23 .616 1.30 4.80
3 196 3.37 .689 1.80 5.00
4 182 3.28 .702 1.00 4.67

6-10 1 121 3.31 .624 1.69 4.69
2 121 3.18 .684 1.10 4.90
3 119 3.37 .808 1.00 5.00
4 113 3.31 .709 1.00 4.88

11 and over 1 109 3.36 .606 1.69 4.85
2 109 3.27 .605 1.50 4.60
3 109 3.28 .806 1.20 5.00

4 95 3.09 .868 1.00 4.89

Note 1: reading textbook, 2: setewy questions from textbooks, 3: readiteacher
edition textbookand 4: selecting tasks and questions feamxiliary books

The purpose of using orveay MANOVA was to determine the difference in
teachersdé using mat he mat ndfferent levgl bfiteachikgs s c o |
experience, as measured by Use of Mathematics Textbooks Questionnaire. The
independent variable was years of teaching experience of teachers divided into three
groups (Group 1:®, Group 2: 610, and Group 3: 11yrs and abave)

Total N = 502 was reduced to 407 with the deletion of cases with missing values.
There were no univariate or multivariate witldell outliers at p<.001. Results of
evaluation of assumptions of normality, homogeneity of vari@mos@riance matrices,
linearity, and multicollinearity were satisfactory. There was not a statistically significant
di fference in teachers6é using mat hemati cs
of teaching experiencd; (8, 806) = .839p< . 56 8; Wi | ks G rekut mbda=
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I mplied that years of teaching experience

of mathematics textbooks.

4.1.2.3Sub-question 3:
Il s there a statistical | y ofdextigooks $coras datwteend i f f €

teachers who dve different number of student in classroom, as measured by Use of
Mathematics Textbooks Questionnaire?

The descriptive statistics results for the use of textbooks across the class size
were presented in Table 4.15. According to Table 4.15, there waxse@ade in the mean
scores for 't he stidem editen texthawk farneda diisnegl ect i ng
from workbooko as number of student in cla
was clear that the teachers less preferred to seatent edibn textbookand selecting
questions from workbook in crowed classes. Furthermore, the descriptive statistics
results were tested using MANOVA in the inferential statistics section.

Table 4.15 Descriptive stati st sectaxtbooksr ma t

dimensions across class size

Class size Dimension N M SD Min. Max.
16-24 1 105 3.46 .618 1.23 4.75
2 105 3.32 574 1.50 4.60
3 105 3.39 .692 1.50 5.00
4 105 3.15 737 1.00 4.89
2534 1 214 3.45 579 2.00 4.85
2 214 3.26 .565 1.10 4.50
3 214 3.42 174 1.00 5.00
4 214 3.13 770 1.00 5.00
35 and over 1 171 3.23 .629 1.31 4.67
2 171 3.21 .676 1.30 4.90
3 171 3.28 .758 1.00 5.00
4 171 3.23 .728 1.11 5.00

Note 1: reading textbook, 2: selecting questions from textbooks, 3:nigeéelacher

edition textbookand 4: selecting tasks and questions feamxiliary books
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The purpose of using orveay MANOVA was to determine the difference in
teachersdé using mathematics textbooks scor
student inclassroom, as measured by Use of Mathematics Textbooks Questionnaire.

Four dependent variables were used. The independent variable was number of student in
classroom divided into three groups (Group 1:2#6number of student in classroom
(small class si), Group 2: 284 number of student in classroom (medium class size),
and Group 3: 35+ number of student in classroom (large class size). The alpha was set at
.05.

Total N = 502 was reduced to 490 with the deletion of cases with missing values.
There wereno univariate or multivariate withioell outliers at p<.001. Results of
evaluation of assumptions of normality, homogeneity of vari@os@riance matrices,
linearity, and multicollinearity were satisfactory.

There was a statistically significant difégrce between number of student in
classroom on the combined dependent varialfte§, 972) = 251p< . 01 ; Wi | Kk ¢
Lambda=.96; partial eta squared =.02. Table 4.16 shows the results from the MANOVA
on the four di mensi ons otbooks.&Vhenlthe resulés fousi ng
the dependent variables were considered separately, the only difference to reach
statistical significance, using a Bonferroni adjusted alpha level of .028, was reading
textbooksF (2,489)= 8.713p <.001, partial eta squared@3.

Table 4.16 MANOVA results for teachersd us

class size

Hypothesis Error Multivariate Sig.
df df F (p)
F1 2 489 8.713 .000*
F2 2 489 2.080 126
F3 2 489 1.469 231
F4 2 489 571 .565

Note F1: readingstudent edition textboqk=2: selecting questions from workbodi3:
readingteacher edition textboglandF4: selecting tasks and questions fraoxiliary
books

*Statistically significant usingalue < 0.05
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Analysis of variance (ANOVA) on the dependentvaa bl e fAr eadi ng
was conducted as followp tests to the MANOVA. ANOVA was conducted to explore
the impact of the number of students in classroom on reading textbook. There was a
statistically significant difference at the<.05 level in readingeixtbook scores for the
three groupsE (2,489) =8.713,p<.0 Despite reaching &tati st
of .03 indicates a small effect size. Rbet comparisons using the Tukey HSD test
indicated the mean score for Group 1 (M=3.45, SD=.646) @Gralp 2 (M=3.44,
SD=.594) was significantly different from Group 3 (M=3.18, SD=.675). Group 1 did not
differ significantly from Group 2. These findings indicated that teachers who had 35 and
above number of student in classroom were less likely to useotks for reading

activities than the teachers who had less than 35 number of student in classroom.

4.2 Qualitative Findings

The previous quantitative data anal ysi ¢
use of mathematics textbooks revealed that tivere four dimensions, namely Reading
Student Edition Textbook Selecting Questions from Workbook, Readifmgacher
Edition Textbook and Selecting Tasks and Problems frduxiliary Books The results
of the descriptive statistics of the Use of Mathematiestiooks Questionnaire showed
that teachers readtudent edition textbookand select tasks from workbook and
supportive for different purposes. For example, teachers mostly usstlidesit edition
textbookto prepare for the lesso@n the other hand, thguantitative results were
limited to explain how teachers integrated the tasks instbhdent edition textbogk
workbook, andauxiliary bookin their teaching, and implemented them in practice.
Therefore, to increase the quality of the research, thetafisadi data was collected to
follow-up on the quantitative results and overcome the problem by enhancing and
explaining the quantitative results. The
mathematics textbooks derived from the quantitative findingse wiscussed in this
context as the follovup explanations.

The purpose of the qualitative phase was to explain the quantitative results (in

particular descriptive results) derived from the Use of Mathematics Textbooks
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Questionnaire through the analysid oterviews, observations, and textbooks.
Interviews were used as primary data collection tool in this phase. Observations were
used as a method of validating the teacher responses in their interviews. The analysis of
mat hemati cs t ext bates kvere adso disedtte arovide adslibonaln
information and specific examples to support the interviews and observations.

The analysis of the quantitative ddtamed a base for developirigterview
guestions to use in the interviews (shown in Appemgdiknterviews were conducted to
provide indepth information about the issues identified in the Use of Mathematics
Textbooks Questionnaire. In response to issues identified in the questionnaire, new
guestions were added to the interviews to understand howersaased textbooks to
teach the notion of ratio and proportion at the sixth and seventh grade level. Interview
guestions were developed to deeply examine the dimensions of the Use of Mathematics
Textbooks Questionnaire (i.e. readstgdent edition texthk, selecting questions from
textbook, reading teacher guide book, and selecting tasks and problemeubkibiary
booky. The interview questions were addressed: How teachersstaddnt edition
textbook workbook, teacher edition textbookand auxiliary books to plan and
implement the ratio and proportion lesson; and how they select ratio and proportion
problems and tasks from those books and implement them in practice.

Observations were used as a method of validating the teacher responses in the
intervie ws . Particularly, classroom observatic
integrating of tasks in the textbooks into practice. Additionally, the teacher personal
records were used as additional source of information. Therefore, the primary qualitative
data came from interviews and the secondary data came from classroom observations
and analysis of teachersé records and text

The notion of ratio and proportion was taught at the sixth and seventh grade
level. The main reason for choosing the notainratio and proportion was to give
detailed information about teachersodé intei
was taught that focusing on a specific topic might address how teachers use the

textbooks to prepare and enact the lessons.
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421Exami nati on of Teachefffaskds Use and I ntegr:

Through this chapter, teachersoé wor k wi
the outcomes of the enactment processre examined in terms of documentational
approach of didactics (Gueudet & TroucheQ12), focusing mostly on the
documentation work of the teachers outside the classroom (even if this work goes on in
the classroom) (Gueudet & Trouche, 2009). Additionally, the role of mathematics
textbooks as a resource for teaching mathematics in tedchectso c u ment at i ona
was considered. In particular, the data were analyzed in the case of teachers introducing
the notion of ratio and proportion at the sixth and seventh grade level.

Considering the teachers6 intengrfamti ng
explaining the process:

-The mathematical content component Teac her sd6 wor ks were ana
notion of ratio and proportion at the sixth and seventh grade level. Mathematical tasks
given in the textbooks and developed by teachers walep considered.

-The material componeniThe textbook setstudent edition textbogkworkbook, and

teacher edition textbogkauxiliary books and t eacher sdé personal
-The contextual componerifight middle school mathematics teachwere interviewed

and observed in their school context.

I n the following subsections, the di me
mathematics textbooks derived from the quantitative findings were discussed in this
context of the documentational pessfive. Thedata were presented in quotes from
individual interviews, observation notes, and examples and/or pictures from

mat hemati cs textbooks and notes from teach

4.2.2Reading Textbook

AReadi ngo i nvol vesounderstand whatdshweitted & that t e m
material s, Awi t hout | mposi-Pagetzpl@90,ip66).6are 6 S C
example, teachers read the curriculum materials to plan what kinds of activities or
examples are suggested in the text (or in thaatlum) and what students are expected

to learn. The decisions are related to planning activities for instruction prior to class.
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I n scope of this study, teacherso re
investigated through the Use of Mathematics Textbd@lisstionnaire which measures
the frequency of the use of textbooks by mathematics teachers along four dimensions. In
particular, the ReadingtudentEdition Textbookdimension comprised a series of
decisions related to preparing for the lesson, doingntheduction just as shown in the
textbook, connecting the concepts with daily life as shown in the textbook, using the
textbook to relate the subject to other/different lessons, and using the textbook for
definitions, problems, and examples. These datisio i n va &ekies df tatit
deci sions about what to attend too (Remil
interpret them. For this reason, interviews and observations were conducted to
understand how teachers interpret these decisions.

The inteview questions were prepared to understand how teachers integrate the
reading textbook decisions while teaching, in particular teaching ratio and proportion.
Participants were asked several questions about using ratio and proportion tasks from
resources,associating in particular the textbooks. Moreover, observations were
conducted to check the findings obtained from interviews. In this sense, the Reading
StudentEdition Textbookdimension (particularly, Iltem 1, Item 2, Item 3, Item 4, Item 9,
and Item 12provided a basis for interview questions and observations considering that
these items helped in framing a msudest compr
edition textbookandind e pt h under st anding about teache
practice. According to these items, the findings of the interview and observation data
were categorized under the following general headings: preparing content of ratio and
proportion lesson, introducing the ratio and proportion lesson, makinglifeeal
conrections in ratio and proportion lessons, making connections with other courses,
making definitions in ratio and proportion lessons, promoting teacher understanding of
ratio, and omitting part of the ratio and proportion lesson. The following subsections

provide detailed information.
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4.2.2.1Preparing Content of Ratio and Proportion Lesson
The interview and observation data revealed gtatlent edition textboolwas

not only the resource for the mathematics teachers while planning activities. The
observationdata indicated that all of the teachers used an additional resource such as
curriculum guidebook, student workbooteacher edition textbogkteaching notes,
worksheetsauxiliary books and internet resources while planning ratio and proportion
lessonsin particular, one of the teachers (P1) who described her uses of resources while

planning the instruction stated:

[...] Initially, I'm looking to thestudent edition textbogkhe one student is using,
and then also I'm looking to the workbook. | sawt thare are things are hanging
on my mind then | am looking to the guide book for the points that | cannot find.
[...] | alsoprefer to exanme the original of curriculuniP1-Q1).

It seemed that P1 began reading the description of the lesson stuthest
edition textbookand made a sequence of the resources. She stated that she read the
student edition textboo&nd workbook and then looked for the different resources when
she needed support for planning classroom procedures. Similarly, P2 stateeé thedsh
student edition textbookegularly, and preferred to begin reading #tedent edition
textbookand then tended to utilize other resources teacher edition textbogkheir
personal notes or records, aadxiliary book$ while preparing for theclass. She

explained the uses of her resources:

[...] | have at least one textbook necessarily. | look at the things which entered
into. | am absolutely looking to the teachdescher edition textboolt says
"'"'make them readd @ities"'| deteaninethesehtemby dem. t h e
| am making changes on the note that | prepared from the other years. If | have
additional resources | am literally planning the subject like | am going to give
homework from there. | am creating questions than solve from thetudent

edition textbookand workbook in mynind (P2Q2).

In those cases, the teachers firstly looked atstibdent edition textbooknd
made an evaluation and then tended to use other resources. It seemed that this way of

using resoures helped them in preparing the instruction on which their perspectives
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about the resources were reflected. Particularly, the observation notes revealed that most

of the teachers (6 out of 8) used #tedent edition textbooto look for guidance about

thet opi csd order in the ratio and proport.i
student edition textbookf what they taught and paid attention to the details of the

i nstruction. For exampl e, t wo of stude®m t eac

edition textbookfor instruction stated:

[...] What are we doing with P7? We're looking to the plan in advance. We are
looking somewhere about P7, then thinking it over a week and noted these on the
book if before there is an entering or what does it WwAtat.are finding examples

that have to be given and scannqugestiongP3-Q3).

[...] I am highlighting important parts in the book. For example, | am saying that
"these subjects don't need to be done" or "I will give these examples in this
subject” tlen I'm highlighting. When 1 look into the book | find out those
examples are the exyples that I've already chos@P4-Q4).
In those cases, the teachers focused on the outline of the tasks that involved the
lesson and on the order of these tasks beferéngtruction. It seemed that teachers read
the big ideas of a lesson to get an overview of the lesson with examining the details of
the lesson, specifically prior to instruction.
In summary, the interview and observation data indicated that the teashérs
the student edition textboofor the big ideas of a lesson prior to instruction, and then
examine the ideas to be more focused on the details of the lesson. They stadehe
edition textbookas a primary resource and other resources to plan kvhds of
activities or examples were suggested in the text and what students were expected to
learn. Moreover, it seemed that there was an overlap between the content taught by
teachers and thetudent edition textbookontent in school mathematics. Thi®gess let
teachers develop documentinvolving combined resources such stsident edition
textbook workbook,teacher edition textboelkcurriculum guidebook, discussion with
coll eagues, and | ecture notes fromheprevic
lesson based on tlstudent edition textbo@k . I't seemed that the te€
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document over the years and it was an ongoing process in whident edition
textbookhad a particular role.
In the following sections, the specific examplestbthe ratio and proportion

were presented in terms of preparing content of ratio and proportion lessons.

4.2.2.2Introducing Ratio and Proportion Lesson
During the interviews, most of the teachers mentioned that they usstlitiest

edition textbookto plan the ratio and proportion lesson prior to lesson, as indicated in
the previous section. Moreover, the observation data provided that teachers mostly used
the student edition textbooto teach ratio and proportion lesson during the lesson. The
observamn notes indicated that most of the teachers gave the introductory problem in
the seventh grade mathematstsdent edition textbooik the class and allowed student

to read it worefor-word. In the observation, the teachers (3 out of 8) told the stuidents
read the problem including proportional reasoning in the introduction of the topic of

ratio and proportion in the seventh grade mathematics textbooks and explained:

In motorways is 120 km/h speed limit known as the vision of drivers exceeding
the ratedecreased slightly at higher speeds and are known to be "speed blind".
This angle is the angle of vision when driving at 30 kilometers, past the decreases
to 330 degrees. Excessive speed is caused by loss of life and property accidents
and also the vehie's fuel consumption increases. What is the relationship
between vehicle speed and viewing angle? What is the relationship between
vehicle speed and fuel consumptigvioNE, 2007, 96).
The observation data indicated that the teachers allowed the stwdeahscuss
this problem and then tried to find out new examples related to the proportions. For
example, during the observation, P4 asked the students to read this problem and find out
its solutionl t seemed that she was ecsmmdiogandtied wi t h
participation in the class because most of the students were unable to give the correct
answer to the problenin that caseshe asked how the baby's height and weight would
change over her first years. She allowed students to thmk #ére problem and to find
out the solution. In the interview, she explained that this way of teaching was more

effective and stated:
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[...] | am making them to read the example at the entrance of the subject and to

debate about that. | offer other exasgpfor the students who did not understand.

For example, | am showing the trees outside and making them to make comment

about trees' ratio or | am trying to give examples about studantil/ to make

them understanP4Q5).

In this case, during the o&xwation, she tried to pose a different case since she
observecher studentsd inaccurate solutions to
she initially tried to provide an example of direct proportions, and then to give the
introductory problem involwmg direct and inverse proportion. After a small discussion,
most of the studentable to give the correct answer to theroductory problem.
Similarly, during another observation, P3 used the same problem stuithent edition
textbook to introduce thetopic in the lesson. She allowed the students to read the
problem. After a while, most of the students gave the correct answer. Then, she asked
students to add their own examples for developing the direct and inverse proportion. In

the interview, she expilzed:

[...] We're making them (the introductory examples in #tedent edition
textbooR read. We're saying "let's read'. Then, we're saying " what have they
done and what are they trying to say'. But it becomes insufficient because our
kids have sufttient background knowledge. They offer better exam({H8<Q6).

In those cases, P4 and P3 did the introduction just as shownstutiest edition
textbookbut they acted in different ways. P4 added her own question and P3 allowed
students to give themwn examples for developing the proportion. Both of the teachers
provided additional examplesi t h r espect to studenlt sé re
seemed I i kel y pehspettived heeomet im@orcahtets mtérpret how
problems should be enactedthe classrooml hey wer e concerned wit

understanding of problem and tried to provide new cases.
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4.2.2.3Making Real-Life Connections in Ratio and Proportion Lessons
The interview data revealed that the teachers (3 out of 8) who used th

introductory problem in thetudent edition textboo&laimed that such kind of problems
helped them in shaping how to make #dal connections. They thought that they
considered the connections between the ratio and proportion concepts and real life
experience when they used this problem in the class. It seemed that the teachers
introduced the topic by making reléfe connections when they used the introductory
problem. Additionally, the observation data revealed that the teachers (4 out of 8)
preferrel to use their own cases rather than to use the introductory problem in the
student edition textboolo make realife connections in the ratio and proportion lesson.
During the interviews, they mentioned that their priority was simply to try to make real
life connections with the ratio and proportion concept. For example, three of them

claimed:

[...] Students' profile is important here, | am interpreting according to that but
what | started as a concept is ratio and proportion in main point, updating is
important, such where does it come from. | am tryingrtd & link with the real

life (P1-Q7).

[...] In newspapers and TV they are asking that what the utility of pool problems
or worker problems in normal lifes. This is logic. They are opposing without
knowing. But you should use while you are learning something. Kids get it at
that time yet. [...] In actual life does worker not work? Does engineer not work?
Kids aught to know the logic of thg§P5Q8).

[...] We're giving examples about direct propomtiand inverse proportion.
Everyone says something framal life like worker problem@6-Q9).

During the observations, P5 and P6 tried to makelifeatonnections by giving
cases including worker problems, as they stated in the interviews. Thosenchsated
that the teachers were not inclined towards using the examples stutlent edition
textbookto make realife connections in the ratio and proportion lessd#gwever, the
analysis of the textbooks revealed that these kinds of problemspneneled by the

seventh gradstudent edition textbook

113



In summary, some of the teachers used the introductory problem stuthent
edition textbookwhich had an important instrumental role in shaping the details of
making connections between conceptsl aeal life experience, and others used their
own cases which were similar problems in shedent edition textboolo make realife
connections. It seemed that teachers tried to makdifeealonnections through either
the student edition textbookr et acher sé own <cases in ratio
Moreover, it was remarkable to see the roleswmident edition textbook n t eacher s

work, particularly making redlfe connections with other courses.

4.2.2.4Making Connections with Other Courses
Theinterview and observation data indicated that the teachers (4 out of 8) were

concerned with how the notion of ratio was related to other courses (e.g. science and
social science). In particular, the sixth grade classroom observation data revealed that
the teachers (3 out of 8) used a map scale in problems. For example, one of them (P7)
used the map scale in a problem fromaaxiliary book i AM-meter ladder is drawn on

the scale of 1:200. What is the length of the ladder in cms in the drawiihg teacher
presented this problem aonde of the students solved at the board. She did not give any
explanation about using a map scale and provided another problem. It seemed that she
was not concerned about making connections with social science courses. Owetthe ot
side, during the interview, she expressed the importance of ratio and proportion for
science courses. However, during the observation, she did not provide any examples of

science that were related to ratio and proportion. She explained:

[...] Ratio T proportion is so important issue for science courses. There are
deficiencies about this issue in kids. | don't know that they are coming without
knowledge from first grade or they have never seen this issue. [...] | have to give
information tha supportshe science courg®7-Q10).

Similarly, during the sixth grade classroom observation, P1 solved a problem selected
from an auxiliary bookin A di st ance between two settl eme

map. What is the scale of this map if the real distdrste/een these settlements is 10
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k m?This time, during the observation, she explained that the map scale was a good

example of direct proportions. Moreover, in the interview, she claimed:

[...] | am thinking about related issues. | make allowance howseeof this
issue in science or social science or how are they related just because | am
interested in or | have a chance to share. So "proportion” becomes the subject of
social science in "Scale" also becomes theesulaf science in "DensityP1-

Q1.

In this case, P1 was concerned with how the notion of ratio was related to science
(e.g. in relation to intensity) and social science (e.g. in relation to using a map scale).
She provided problems and considered the nature of mathematics andtibs rela
other branches of knowledge. It seemed that she was convinced that mathematics was a
useful tool for other scientific courses. Within this context, this was an
instrumentalizatiorprocess, her knowledge andliefs guided her instruction.

The impatant point to consider was that the analysis of shedent edition
textbookand workbook indicated that they involved the similar problems which were
used by P7 and P1. There was an example (1 out of 6) and a problem (1 out of 10)
related to the map s&in the sixth grade mathematistudent edition textbogkand
there were not any related problems (0 out of 21) in the sixth grade workbook.
Particularly, tke example and problera werevery similar to the problems provided by
P7 and P1. Additionally, thhe were three problems (3 out of 13) including six-sub
problems related to the map scale, whereas there were not any related examples (0 out of
8) in the seventh grade mathemattgdent edition textbogkand there were not any

problems (0 out of 24) retlad to the map scale in the seventh grade workbook.

4.2.2.5Making Definitions in Ratio and Proportion Lessons
Teachers tried to reach a conclusion about the concept (in particular about the

concept of direct and inverse proportion) after introducing thecept of ratio and
proportion by using the introductory problems and examples. The observation data
indicated that teachers (4 out of 8) tended to give a definition for direct and inverse

proportion during the lesson. The analysis of the sixth and segeadle mathematics
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student edition textbooks well as the curriculum guidebook also showed that these
resources did not comprise any mathematical definition of ratio and proportion. Instead,
they included explanations about proportion concept and shamtnaties of the
concept.

The observation data indicated that teachers mostly used these explanations
about direct and inverse proportion in the seventh grade mathersttitent edition

textbook

If the one of the two multitude increases the other ore intyeases with same
ratio or if the one of the two multitude decreases the other one also decreases
with same ratio is direct proportiqiMoNE, 2007, p.97)

If the one of the two multitude increases the other one decreases with same ratio
or if the oneof the two multitude decreases the other one increasbssaihe
ratio is inverse ratigMoNE, 2007, p.98)

Particularly, the observation data revealed that teachers used these explanations in two
different ways. Some of the teachers (2 out of 8) allowed students to read the
explanations from thetudent edition textbooknd some of them (3 out of 8) allowed

the students to develop definitions from the examples of direct and inverse proportions.

For instance, in the interviews, the teachers explained:

[...] | am making them read for definitions then | am asking for them to write
down tonotebook what they understa(fi4-Q12).

[...]  am making them to find out. | am asking what is ratio for you and then they
are giving definitions according to themhd&n | am making them to write that
definition down. | make them to write with saying we like this defomtwe need

to write this downP7-Q13).

[...] We are giving examples to direct proportion and inverse proportion.
Everyone says something such as keorproblems, and then we are making
official definition with saying if two of them increase, if two of them decrease.
[...] We are making definition parb fpart then | make them wri{€6-Q14).
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Those cases indicated that the teachers did not direelthesdefinitions in the
class. It seemed that they tried to integrate them in the lesson. However, they used
different methods for integrating the definitions. In particular, teachers used the
explanations from thestudent edition textbook r S t u glenatiors do make a
definition for direct and inverse proportion, but it seemed that teachers allowed students
to develop their own definitions in anstrumentalizatiorprocess; their knowledge and
beliefs guided the making of definitions. Both interviamd observation data indicated
t hat most of the teachersd approaches wer

terms of studentsodé understanding.

4.2.2.6Promoting Teacher Understanding of Ratio
The observations and interviews showed that teachere confident that they

had sufficient background knowledge of ratio and proportion; thus, they did not have
much need to look for textbook guidance about what to learn. Further, it was interesting
to note that the teachers (3 out of 8) did not ma#leasion on whether the units were
included when ratios were written. Some of them stated that ratios were written without
units; and others maintained that ratios were written with units. The teachers (2 out of 8)
believed that this confusion had alsosan in the mathematics textbooks, as they

explained:

[...] It says unit of ratio does not exist in the books like meter divided second. So
now are we going to s atynowtheerisesomethinguni t ?
Recently unit is not mentioned inglbooks. It does not say " Ratio is unitless". |

mean | don't comprise something nor enter. For example, tleofdtier weight

to her heigh{P6-Q15).

[...] Actually that (uniting the same types) stayed as a relative. There are also
books which say #it "it doesn't need to get proportionalize but can make
proportion”. In my opinion and when | scan the other books I start from this unit.
"Different units should not been proportionalized" | am giving this infoonats

an additional knowledg@8Q16).
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These examples showed that teachers sometimes hesitated about certain aspects
of the concepts. It seemed that they were confused on how to explain the definition of
ratio. They claimed that when they looked for a definition of ratio irsthdent eition
textbook they could not find any explanation about it. Significantly, the analysis of both
the sixth and seventh grade mathemasitglent edition textbookevealed that these
books did not comprise any explanations about the difference betweesndatatio.
Considering the lack of sufficient information about this difference irstha@ent edition
textbook the teachers turned to their own understandings to decide how to teach ratio.
Therefore, the constraints of tdent edition textbookighti nf | uence t he t
activity. This process was call@tstrumentation

In contrast to these two teachers (P6 and P8), during the interview, P1 provided

examples about this issue. She explained:

[...] | show the unit situations for the ratio. For exden we are looking the rate

of age to age when we proportioned the
why a unit is not applicable, but as in the speed problems when we say the ratio

of time to road again the ratio is applicablat khis time ratio s a unit(P1-

Q17).

In this case, P1 presented the similar explanation represented in the curriculum
guidebook. When the sixth grade mathematics curriculum book was analyzed (see
Figure 6.1), it was seen that students at this grade are expected to cquapditées of
the same type of objects and of different types and to learn a comparison between like

quantities (e.g. inch: inch) and comparison of unlike quantities (e.g. page/minute).
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6. SINIF SAVILAR OGRENME ALANI

ETKINLIK ORNEKLERI
i ~Bir kisi 45 dakikada kitabinmin 30 sayfasim okuyor.” ifadesinde okunan sayfa sayisimin

30 sayfa = ﬂsa}fﬁ fdakika olarak vazildigindan bu oran birimlidir.

45 dakika 45

gecen siireye orani;

8

i Yukli bir kamyonun 4.6 tonluk kiitlesinin 3.5 tonluk darasmna oram; : = :—

=]

"]
A
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"]

olarak vazilir ve bu oran birimsizdir.

Tasks are reproduced from Matemat#86 ¥ ] r et i m Pr ogr &8i|
Teaching Program] (TTKB, 2007).

English Translation
6TH GRADE LEARNING NUMBERS AREA
ACTIVITY EXAMPLES
I n the expression fda per snnod5i snim
the ratio of read papers to the time is 30 pages / 45 minutes = 30/45 pa
minutes written like this. This ratio is unit.
The ratio of 4.6 tons of mass of loaded truck to its 3.5 tones tare is 4.6 t
3.5ton = 4.6/ 3.5 is written likthis and this ratio is unitless.

Figure 5.1 Sample of rate and ratio tasks [tasks were translated from the originals
published in TTKB (2007, p. 153)]

The important point to consider was that it seemed that the teachers (P6 and P8)
who had confusion alu the units did not look for the curriculum guidebook. They
claimed that they firstly searched for thident edition textboo&nd auxiliary books
On the other hand, P1 mentioned that the official curriculum guidebook was an
important resource for herebause it provided a framework for learning, teaching, and
assessment and the policies. She explained that she firstly read the official curriculum
guidebook to get inside the intentions of the curriculum. She read big ideas of a lesson
with examining detiégs of the lesson from the curriculum guidebook. As a consequence,
the student edition textbogkauxiliary book and curriculum guidebook framed the
t eacher s 0 insturbantatierprocéss. a n

In summary, within this context, ttetudent edition tekibok analysis indicated

that student edition textboogrovided little or no guidance for teaching ratio concept
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and the curriculum guidebook provided a model of a ratio activity. Consequently,
student edition textboo&nd curriculum guidebook challengece tteachers to learn (or

relearn) mathematical content and to teach deeper levels of student understanding. It
seemed t hat t hese textbooks framed t eac
instrumentationprocess. It could be considered that teachers develamEstument
Afdesigning ratio tasks by using relevant r
of utilization of resources, with (specifioperational invariantg i k e : AText books

significant role in a mathematical authority and referenceferac her s i n t each

4.2.2.70mitting Part of the Ratio and Proportion Lesson
The analysis of the observation data indicated that the teachers who used the

student edition textbooto introduce the ratio and proportion continued the lesson by
usig tasks wunder the title of AActi vityo.
develop the topic by asking questions in the lesson. For instance, during the observation,
P4 enacted the activity related to using equilibrium on an equal balance to
investigate the direct proportion. She put the equal balance on the table to compare
objects (i.e. bonbons and beads). She asked the students to describe what happened
when they placed the objects in the pails of the egualbalance. In the interviewhe
mentioned that working on the activity for the ratio and proportion topic was easy but it
could be difficult for other topics. Similarly, the teachers (2 out of 8) indicated the

challenges of working on the activities and stated:

[...] Students sethe activities like the game. 6th graders are enjoying more. 8th
graders are mostly going to dersane and wants to solve tests about that not want
to waste their time with activitieP6-Q19).

[...] We want to give both usually. We jump the activity pard apply theoretic

part. That s why | can say that | even
the public school the size of class is not less than 40. Rope, Plate etc...Already

the child is not able to maintain them financially. After, suppoaedh of them

are solved you dondét have a chance to
them to know these learning becausehaet end t hey d o(lR86 t hav

Q19.
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In those cases, teachers claimed that working on the activities generailgnyas
difficult since students did not prefer to work on activities considering that students
taught that the activities could not help them prepare for national standardized exams.
Moreover, teachers believed that most of the students could not suppodlighior the
activity. They believed that they should
therefore, they tended to omit the activities in ¢iiedent edition textbooldt seemed
that the teachers evaluated the lesson in terms of their perseptitte students in the
class in aninstrumentalizatiorprocess, their practices and beliefs guided omitting the
activities. The teachers developedlacument fAenacting (or not en:
student edition textbook n t er ms o f tssahdundedsn This also involvesla e s
generaloperational invariant A St udent s understand better

me et the interests and needs of the studen

4.2.3Selecting Questions and Tasks from Textbooks
In this part of the study, the $eting Questions from Workbook dimension and

Selecting Tasks and Problems frokxiliary Books dimension provided a basis for
interview questions and observations. The
qguestions and tasks from these resources,thmit did not point out how teachers

interpret the questions and tasks and integrate them into practice. Thantéowews,
observations, and textbook analysis weomductedto understand why teachers used

these resources and how thategrated the westions and tasks frotheseresources

into the practice.

In general, the analysis of the interview revealed that the teachers mostly used
student edition textbogkworkbook andauxiliary booksto select the problems and
questions in terms of giving homverk, preparing exam questions, and using Level
Determination Exam (SBS) questions. Their integration procedures were provided in the

following subsections.
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4.2.3.1Using and Integrating Problems and Tasks
The analysis of the interview and observationadatdicated that teachers

considered the levels of task difficulgnds t udent sé wunder standing
concepts when preparing the questions, problems, and examples. In particular, the

interview data indicated that they paid attention to the ardesf tasks. They claimed

that they adapted the tasks to facilitate
stated:
[ .. . ] For example 1 6dm trying to prepar
easy to hard, what | thought questions have tothelu t h e m. | 6m sayi |

hard but the last two questions will benus. It will be much hard¢P2Q20).

During the seventh grade classroom observations, P2 provided examples from
the student edition textboolind the problems from her personal recofide examples
were related to solving proportions by using the rules (i.e. multiplication and division)
for equivalent fractions and cross multiplication at the beginning of the lesson. Most of
the students raised their hands to answer the questions.eCQothger hand, when she
provided problems involving direct and inverse proportion problems; a few of the
students raised their hands to solve the problems. In the interview, she claimed that the
examples related to solving proportions by cross multiplinatiere easy for the
students since they learned the cross product at the sixth grade level. However, she
thought that the most common example of inverse propoptiono b | ems (e . g. f
men on a job the | ess ti me itudiorghe stddents. t he |
Therefore, it seemed that sha&id attention to the ordering of examples and problems.

The interview data also indicated that teachers integrated the tasks not only with
respect to the difficulty level of thexamples and problembut also with respect to
studentsdé wunderstanding of mat hemati cal c

examples and problems for both low and high level students. The teacher stated:
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[ .. . ] |l 6m checking the exampfrom®other n t he
books as well. For example | have three 8th grade classes. They are all different

from each other, at-8 they are always ready for the lessons; therefore these
lessons are good and pasts fast with them. At the other class there are students
who know or who dondt . That s whgto | dm g
their level of capacityP4Q21).

However, P4 was not observed in different classes; it appears clear from this quotation
that the teacher prepared the lesson. It seemed that teaatlerchanges in problems
wi t h respect t o student sé understanding
interview, another teacher (P3) mentioned a similar preparation prior to the lesson. She
stated:i [ . . . ] i f the | evel mpleshieloweritfaf liincredse v | e
number of examples usinguxiliary booR. | increase number of example when level of
examples is loweor to make them more detaited (QRZ3. In this case, she firstly
looked for thestudent edition textboo&nd evaluatethe difficulty level of the tasks in
terms of studentsodé understandi ngauxiliagnshen ad
books

Anot her i mportant finding to consider v
the tasks. The interview data indicated ttesichers (4 out of 8) tried twonnect the
concept with daily life They claimed that they considered the integration of the daily
life into the tasks prior to the lesson and prepared the tasks in thisaragxample, one

of the teachers explained:

[...] Definitely teacher edition textbookcludes something useful for students
but always | look for other resources. | investigate their better side. For instance
there is an example iauxiliary book Probability [example] which associated
with popular TVshow. When | associate probability with such kind of example.
Studentsayswoow! (P2Q23).

In this case, it seemed that the teacher looked for different resourcesnect
the concept with daily lifeShe found an example fronm auxiliary bookwhich was
attractive for students. However, this case was not related to the notion of ratio and

proportion; it was remar kabl e t otegsaBoe t e ac
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of tasks into daily life. Similarly, P1 mentioned that she paid attentiaoroect the

concepts with daily life while preparing tasks. She explained:

[...] Studentds profile is important
the starting point from the ideas is that what the proportion and ratio is as a
concept? Itsactuality, where this information comes from? 1| try to find a
connection with daily life. What proportion and ratio are related with? | am
thinking some point such as what is the relation with daily life. | try to construct

relations for each one of therfi,try to construct) questions that includesse
(subjects), and situatioriB1-Q24).

In the interview, P1 claimed that she provided an activity sheet related to

completing a story about ratio and proportion at the beginning of the lessariatbined

that she used this activity sheet (which was prepared by her) for two years and the

students enjoyed writing a story. The activity sheet was:

Dejerli ©°jJrencilerim,

Sizden akajeda verilen °yk¢ye grup

tamaml arken her birinizin sémayl-da nhi

kelimelerinmut | aka ol masé gerekmektedir.
Oran oranteéb°l ¢;m kat - oluk eKit

Berrin, b¢ten Japonl aréen -eki k gzl ¢

English Translation:

Dear Students,

You are expected to complete the story that is given below. While completing th¢
you are supposed to write a sentence in an order and the following words
involved in story.

Ratio proportion division multiple multitude equa

Berrin used tsupposdhat all Japanese haveslkeny ed. One day?o

Figure 5.2 Activity sheet prepared by tieacher

She explained thashe gave the activity sheet and allowed the students to
complete the storyit seemed that she allowed students to discuss the activity sheet and

created an activity in which her students could explore the mathematics and ¢banect

concept of ratio and proportion with daily life.
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Those cases indicated that the teachers were inclined towards preparing and
using the daily life connections in the ratio and proportion lessons. The teachers used the
student edition textboo&nd auxiliary booksfor examples and problems, but they also
used their own tasks which were mosthgpared in the previous yeaisseemed that
they gave attention t@onnect the concepts with daily life in their tasks and their
teaching.

Theanalysis of thenterview and observation data also indicated that teachers (5
out of 8) were concerned about the last parts of lessons. They felhdhmswork
assignments could serve a transition between schoolwork and homework. In particular,
they claimed that the primaresources for homework assignments wauelent edition

textbookand workbook. They explained:

[...] | create the questions that | can solve after the class is over in my mind from
the textbook or workbook. There can be sample solutions or some qsdsbim

the exercise part in textbook or workbook which | would give as homework.
(Questions) Jump one by one | solve some parts and then | can give the rest as a
homework just in case the kids find it plaat Only for them to like i{P2-Q25).

[...] We start to solve the practice questions in the class; | bring it to a point and
give the rest as a homework | usyajive homework from workbookP6-Q26).

[ .. . ] Il try to create an atmosphere as
finish. ldoitpur poseful | vy. Letbs say wedre goir
it for the last 10 seconds. If | solve one question | leave two of them as
homework. Then kid has a feeling of finishing an uncompleted job. Then,

complete it on their ow(P1-Q27).

During the observations, P2 and P6 gave students homework problems from the
workbook that were similar to the problems solved during the lesson. Particularly, the
problems includeddirect and inverse proportiorOn the other side, P1 wrote the
homework onte boar d. The homewor k was: Al nvest
carat is determined by interviewing with gold store. Present your investigation in class

with connecting proportion.o In the inter
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obtained fron an auxiliary bookand prepared for students to explore the concept of
ratio.

In those cases, it seemed that the teachers gave homework assignments in
different ways, but based on the same purpose. They tried to serve a transition between
schoolwork and démework by giving problems. Moreover, they used workbook and
auxiliary bookdor giving homeworklt seemed that the teachers developdda@ament:

Adesigning problems to serve a connection

4.2.3.2Preparing Exam Questions
The interview data revealed that t he t e

textbooks were different in terms of preparing exam questions. Some of the teachers (3
out of 8) expressed that they used shelent edition textbooknd workbook to devejp

ideas for exam questions. For instance, P1 stated:

[...] At the first | was just changing the numbers in the questions but it was the
same in general, now | am thinking what can | put more my target is their
abilities. Of course it has to be same! Withide book reference. [.J]hat 6 s why
we need to support abilities in the cl
check the other books. [[TTher e are no questions that
not good tause without giving the sour¢@1-Q28).

In this case, P1 focused on what she could ask in the exam and how she could
prepare the questions. She expressed that she used mostly texthodley books
from other publishers, and web sites to develop ideas for new questions. In particular, P1
declared that her long experience in grade 6 classes has led her to develop resources
comprisingstudent edition textboglauxiliary books spreadsheet, and teaching records.
It seemed that she had a tendency to search for different resources; thehefore, s
preferred to use multiple resources to have an idea for preparing the exam questions.

In contrast to P1, P6 specified that he occasionally used the questions in the
student edition textbootor the exams without changing them, during the interview. He

explained how he used them:
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[...] Sometimes in the exams there are questions same with the workbook. Just |
wanted to show that we got them from w
solve the questions in your work books then afteatheliary book(P6-Q29).

In this case, P6 expressed that the students had to solve the questions in the
workbook. It seemed that he was inclined towards usingttitent edition textbooknd
workbook and encouraged the students to solve the questions stuttent edition

textbookand workbook.

4.2.3.3Using SBS questions
The interview data indicated that most of the teachers (6 out of 8) expressed the

importance of SBS questions in mathematical activities. The teachers had different
concerns about using SBS questions statkd:

[ .. . ] Someti mes | put SBS questions in
these were in SBS. They are also important. Whatever you say a good school is
the onewho has good average in SES5-Q30).

[...] If you are doing your job well, angling the questions in SBS every year,
solving them with the kids, after the exam you can say look we did the questions
before and it was in SBS also. [...] | am using all the books, first they need to
solve questions easy to hard then when | say thisdfiggiestions you will have

in SBSthat time they will enjoy i{P2Q31).

[...] We try kids not to feel SBS but theydw it. They feel it very mucliP7-
Q32.

In those cases, the teachers claimed that the students became more motivated
when the teacherselected and solved SBS questions in their teaching. It seemed that
studentsd mathematics achievement i n SBS
used SBS questions as a motivation tool. However, during the observations, the teachers
did not use an SBS questions and express the importance of SBS; it was remarkable to
see teachersd concerns about SBS question
belief guided thenstrumentalizatiorprocess and they developedlecumenti s et t i n g
up SBS questilsn i n mat hemati cal activitieso. Thi
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operational invariantl i k e : AStudents perform better

guestions in mathematical activities. o

4.2.4Reading Teacher Edition Textbook

In using the termtéacher edion textbookK, it is referred to the textbook which
comprises a copy of theudent edition textbogkvorkbook, and curriculum guidebook
pages as well as a number of additional suggestions for the teacher. Participants were
asked questions about usiteacher edition textbookTheir responses addressed two
general approaches for readitegacher edition textboolexamining the outline of the
activities in the lesson and looking for guidance about how to teach. These approaches
helped in framing a more compe hensi ve pi ct ur twachefeditiom ac her
textbook These were explained and detailed in the following sections.

At this point, within the data gathered through the study, it was difficult to
hypothesize that the teachers developed docuraedtsperational invariants within this
process. Further observations are necessary to confirm their documentational works with

theteacher edition textbook

4.2.4.1Examining Outline of Activities and Looking for Guidance

The interview studies revealedaththe teachers (6 out of 8) used tkacher
edition textbookio examine for additional problems and activities prior to instruction.
They mentioned that they used several resources for problems and activities and the

teacher edition textbookas one oftiem. They stated:

[...] Sometimes there atpu e st i 0 n s exshinstdent ddiion Gektbook
t hat tusingeachebedition textboqlP6-Q33).

[...] If I am not satisfied with example in tleudent edition textbooér if it is
not approprite for materials, if 1 do not have activity that | produced before
hand, If 1 am still seeking activity [...pr sometimes there are alternative
activities. At that case | might look into it biiis not my bible at firs(P1-Q34).
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Those cases indicatdlat the teachers used multiple resources for what to teach
and how to teach mathematics, but they consideredetwher edition textboolis an
additional resource for examining the activities. Additionally, the observation studies
and the analysis of #teacher edition textboaghowed that some teachers (3 out of 8)
underlined the problems in theacher edition textbookhich were presented during the
instruction and wrote additional problems selected from ateliary bookson the
teacher notebook.

In this context, the important point to consider was that most of the teachers used
the teacher edition textbooks an additional resource. This means thattéaeher
edition textbookwas not the primary resource for the teachers. Particularly, there might
be two reasons that were identified by teachers during the interviews. P8 identified one

of them:

[...] I read when the first book. | recognized that there is anything than the present
(information) or because of what | remember from my previous rga@&iaok

has been same for four years. If it new book | would definitely look it (to see)
how it explains. We did when it first came. Then the process has settled down
and ithas been continuing like th@®8Q35).

P8 indicated that theeacher edition tekook failed to provide new information
after four years. It seemed that teachers got used to reading information friacthner
edition textbook It might be one of the possible reasons for why teachers did not use the
teacher edition textbooltis a prinary resource. Moreover, teachers who were over 45
years old pointed out that it was difficult to read tbacher edition textbodbecause it
was written in smal/|l |l etters. Twoteacher t he t
edition textbooklcsn n ot even see with my glass. o0 Thi

These reasons might al so htaeacher editon ef f e c

textbookas a guide for pedagogical strategies. The observation and interview studies
revealed that some teachéBsout of 8) used théeacher edition textbooto look for
guidance about how to teach. They claimed that they mostly used it for the pedagogical
strategies described in the curriculum for setting objectives of a lesson and general

descriptions about thepic. They stated:
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[...] Initially, | investigatestudent edition textbogkhen I irvestigate workook. |
realized that when | am confused | look to teacher guide book. [...] Sometimes
guide book has some parts previous knowledge about readiness. gfewious
subject, | look some points as an exde how it examines subjed®1-Q36).

[.]fFI need to prepare at home |1 6m checki
h 0 me dding inn a detailed mannéP6-Q37).

Those cases indicated that whée teachers asked to talk about the uses of the
teacher edition textbookhey explained their uses in general and they did not give detalil
about the specific uses for the ratio and proportion topic. It seemed that the teachers
rarely used theéeacher edion textbookfor looking for the pedagogical strategies and

they did not have need guidance for the ratio and proportion topic.

4.2.5Summary
In this section, the most critical findings of both quantitative and qualitative data

are presented. The resultsf the study showed that t eac
textbooks were examined and investigated through the Use of Mathematics Textbooks
Questionnairewhich measures the frequency of the use of textbooks by mathematics
teachers along four dimensions, naynBleading Student Edition Textbook, Selecting
Questions from Workbook, Reading Teacher Edition Textbook, and Selecting Tasks and
Problems from Auxiliary Books. The analysis of the Reading Student Edition Textbook
dimension revealed that teachers mostlyduiee student edition textbook prior to

|l essons and during the instruction. Teache
teachers explained the subject similarly to the student edition textbook and made the
introduction just as shown in the studendi t i on text book. Teache
revealed that teachers used the introductory activities, definitions, real life cases,
examples, and connections with other courses in the student edition textbook. These
findings were supported by the interviewsid observations. Particularly, teachers
reported that they used the student edition textbook to look for guidance about the topics

and to have a general overview from the student edition textbook of what they taught
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and paid attention to the details dfet instruction. Moreover, the interviews and
observations showed that teachers integrated them in their teaching and implemented
them in practice in terms of their knowledge, beliefs, and experience; and they
considered student s Oerstamdngdinee teadhersralievadetmmia t 1 ¢
students could better learn mathematics when they made necessary modifications in
resources for their students.

The frequency distribution for the items for Reading Student Edition Textbook
dimension revealed thataehersrarely used the student edition textbook for problems
and examples considering that they tended to use workbooks and auxiliary books to
select problems and questions. In particular, the results showed that most of the teachers
found the student ediin textbook least supportive when compared with other books and
found student edition textbook poor in terms of covering questions.

Briefly, teachers used the student edition textbook during and prior to class.
Their tendency was to use the student edittextbook for explaining the subject
similarly to the student edition textbook. Teachers mostly used the introductory
activities, realife cases, connections with other courses, examples, and definitions in
the student edition textbook. However, theyeha used it for selecting problems and
examples. Teachers always considered their knowledge, beliefs, and experience and
integrated the tasks in the student editi c
mathematical understanding.

The analysis fothe Selecting Questions from Workbook and Selecting Tasks and
Questions from Auxiliary Books dimension revealed that teachers mostly picked the
guestions from the workbook and auxiliary books that were not included in the student
edition textbook and setted questions from the workbook similar to the ones in the
student edition textbook. These findings were supported by the interviews and
observations. Teachers reported that they firstly look for questions and problems from
the student edition textbook@ made an evaluation with respect to the student edition
textbook content; and then tended to use other books or resources to select questions and
problems considering that they believed workbook and auxiliary books provided them
lots of questions and potems. Teachers reported that they used workbook and auxiliary
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books to select the problems and questions to give homework, prepare exam questions,
and use the Level Determination Exam (SBS) questions. In partidudaobservations

and interviews showethat they used workbook and auxiliary books to give homework
considering that they believed that those books better served a transition between
schoolwork and homeworkloreover, the interview and observation data revealed that
teachers used the workbookdaauxiliary booksto develop ideas for exam questions
considering that they believed that multiple resoumaisred several alternatives for
preparing the exam questions.

The teachersbo responses to the guest.i
selected he questions similar to the ones in the common exam questions (i.e. High
School Entrance Exam) that were in the workbook and auxiliary books. This finding was
supported by the interviews and observations. Particularly, the interview data indicated
that mos of the teachers expressed the importance of SBS questions in mathematical
activities. They believed that students performed better on SBS when they solve SBS
guestions in mathematical activities. Additionally, teachers reported that students
became moremotivated when teachers selected and solved SBS questions in their
teaching.

The analysis of the interview and observation data also showed that teachers
considered the levels of task difficulgndst udent sé wunderstanding
concepts when pparing the questions, problems, and examples from workbook and
auxiliary books. In particular, the interview data indicated that they paid attention to the
ordering of tasks and adapted t heachesss ks t
were concetred about finding additional probl en
wor kbook and auxiliary books had a poten
selecting questions and problems.

The analysis of the Reading Teacher Edition Textbook dimensioneshthvat
teachers frequently used teacher edition textbook to read the curriculum objectives.
Teachers6é responses to the questionnaire |
textbook for subjects/occasions that were not clear in the student ddititwook but
they very rarely tended to look up the answers of the questions from teacher edition
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textbook. The interview and observation showed that teachers considered the teacher
edition textbook as an additional resource for examining the activigesciarly, the
observation studies and the analysis of the teacher edition textbook revealed that
teachers underlined the problems in the teacher edition textbook which were presented
during the instruction and wrote additional problems selected fromaukiéary books

on the teacher notebook.
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CHAPTER 5

DISCUSSION, CONCLUSIONS AND IMPLICATIONS

The current study was designed to expl
use of mathematics textbooks arhetedboacksni ne t
into practice. This study was distinctive in nature because multiple research methods
were used tdetterunderstand the interaction between teacher and resabroegh the
documentational process. In this chapter, the results from ctastiand qualitative
data analysis will be summarized and discussed. The conclusions will also be presented
together with discussions. The limitations, implications, and recommendations will be

presented for future research.

5.1 Discussion of the Resultand Conclusions

In this study, the mixed methods research provided complementary strengths and
nonoverlapping weakness of both qualitative and quantitative research, as indicated by
Creswell and Plano Clark (200&hd Johnson and Turner (2003). This typeesearch
designhelped to increase the quality of theidy sincethe mixed design capitulate the
strength of both qualitative and quantitative research metheds.instance, the
guantitative results were limited to explain how teachers integratecghsfiom the
student edition textbogkworkbook, andauxilary book in their teaching, and
implemented them in practice. The qualitative folopy data was built on the initial
quantitative results to overcome the problem by enhancing and explaining the
guantitative results in the words or texts. It could be interpreted that the mixed methods
research procedures provided a framework and logic to guide the implementation of the
research methods for this study. In other words, it was more manageable &tudlyis
and best matched to the research problems.
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This study involved a twstage procedure comprising different phases. In the
first phase of the study, the quantitative data were collected by means of the Use of
Mathematics Textbooks Questionnaire, whiglowed the researcher to explore the
nature of Turkish middle school mat hemat i c
the second phase of the study, the qualitative data were collected through interviews
with participants, classroom observationsd atocument analysis, which allowed the
researcher to examine t e astubeatredition textbdoke gr at i
workbook, andauxiliary bookinto practice, and to make meaningful contributions that
took into account the Turkish context. Theuks of the current study revealed some
issues of critical importance that are worth to be discussed.

5 1.1 Teachersd Use of Mat hematics Textboo

The Use of Mathematics Textbooks Questionnaire was developed to identify
Turkish middle school mathematies&ae c her sdé use of mathemati cs
for developing this questionnaire was to contribtdethe relevant literature about
textbook use iMrurkish context Although there are some questionnaires (e.g. Christou
et al, 2004; JamieseRroctor & Byrne, 2008) available that include identifying
teachersd concerns and beliefs about text!
which was dedicated to the identificationtbke way oft e a ¢ hsengtexibooks and
selecting tasks from textbooks thatere key interpretive activities for teachers,
particularly before the instruction. Consequently, the Use of Mathematics Textbooks
Questionnaire was developed and used to identify and explore middle school
mat hemati cs teacher sé ,umitly fpcusimp onh wadiag i ¢ s
textbooks and selecting tasks from textbooks.

The Use of Mathematics Textbooks Questionnaias aimed to provide means
for elicitingt he Tur ki sh mi ddl e school mat hemat i
textbooks, in particulastudent edition textbogkworkbook,teacher edition textbogk
and auxiliary book The questionnaire wasstablished through the review of related
literature and following contextual descriptialerived by asking a sample of middle

school mathematics teackerTherefore, the questionnaire has a unique role in
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describing teachersbo reading textbooks a
guestionnaire might be valuable for teachers, mathematics educators, and program
developers whareinterestechbout teacher 6  wbmathegnatics textbooks.

The factor analysis results of the Use of Mathematics Textbooks Questionnaire
revealed four dimensions, namely ReadiSgudent Edition Textbook Selecting
Questions from Workbook, Reading Teachkdition Textbook and Sedcting Tasks and
Problems fromAuxiliary Books The followingsection gives aiscussion of the results
of factor analysis and findings of the interview and observation data in order to account
for the discrepancy amomgiddle school mathematics teachersiature of mathematics
textbook use.

5.1.1.1 Reading Textbook

In this current study, the ReadisgudentEdition Textbookdimension involved
teachersdé planning activities for instruct
Based on Sherin andr akeds (2004) characterizati on,
reading thestudent edition textbooto find activities and examplgsom the text (or in
the curriculum) and what students are expected to learn. Considering these descriptions,
the data fom this study described that teachers read mathemstiickent edition
textbookto determine the structure and content of the instruction prior to lesson.

According to the teacher s SwdaestHditoms es t C
Textbookdimensionthe mean value for this dimension was fouade 3.36 (out of 5
as the maximum score possible). It could be interpreted that the teachers read
mathematicsstudent edition textbooko determine the structure and content of the
instruction prior to lessom t a fAmoderateo | evel. There
considered while interpreting this result
resources influence the readistudent edition textbookcore. The analyses of the
observation and interviewtudies support this assumption considering that teachers did
not only use mathematicssudent edition textboolut also used their personal teaching
notes, curriculum guidebook, worksheets, and web sites while planning lessons. This

assumption is also afirmed bythe findings of other researchers (eAdler, 2000;
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Cohen et al.,, 2003; Gueudet & Trouche, 208fating that teachers do nisolate
resources from one to another and use therm sst of resourcesorresponding to a
variety of things in tedeers work. Consequently, teachers saalent edition textbook

and other resources as a whole for determining the structure and content of the
instruction.

The second issue is that teacherdés atte
respect to their wn knowledge and beliefs influence the readstgdent edition
textbook score. The analyses of the qualitative data collected using classroom
observations, i nterview with participants,
support this assumptiororsidering that teachers interpret stadent edition textbook
with respect to their own beliefs and experience to frame their teaching, make changes,
and modify them according to the structure and the purpose of lessossmas
researcheralsoreported(e.g.,Brown, 2002; Davis & Krajcik, 2005; Remillard, 2005).
Further, the assumption is confirmed by fimelings of other researche(s.g., Brown,

2004, 2009; Remillard & Bryans, 2004; Remillard, 2009) implying that teachers
attempted to make changes thne curriculum materials and interacted with them
dynamially rather tharusing them ira straightforwardvay.

Based on these findings, Turkish middle school mathematics teachers interacted
with student edition textbooknd worked on it. It is probableahteachers brought their
interpretations to what they read in the textbooks. The reason for changing and
modifying the student edition textboolstructureby teacherswas likely causedoy
instructional decisionsvhich are in turninfluenced by the meaningbey made from
observing and interacting with their students, as reported byPBeztz (1990) and
Durwen and Sherman (2008). Consequently, the readindent edition textbook
dimension does not only comprise an evaluation process, a finding consigtent w
previous studies (e.g. Remillard, 1999; Sherin & Drake, 2004), but also involve an
interpretation process.

For ReadingStudentEdition Textbookdimension, the analysis of the frequency
distributions showed that teachers most frequently usesdttigentedition textbookto
prepare for the lesson and during class and explained the topic of the lesson similarly to
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the student edition textbookt can be inferred that teachers have a general overview of
what they teach with paying attention to the detaflgthe instruction through using
student edition textbooKThis result supports the findings of other researchers (e.g.,
Remillard & Bryans, 2004; Schmidt et al., 1997) stating that textbooks do not force
teachers to use the same way for instruction; ratey help shapehe process of
instructingmathematical topics and skills. Moreover, the findings of the observation and
interview studies supported these results.
teachers read thstudent edition textbookor the purpose of preparing content of a
lesson, introducing the lesson, making 4lédal connections, making connections with
other coursesgiving definitions, promoting the understanding afconcept, and
omitting part of the lesson. This means thatcheas read the textbook to plan what
kinds of activities or examples are suggested in the text and what students are expected
to learn, as Sherin and Drake (2004) pointed out.

Besides all these, reading textbook activitiesy be also worth to be considdr
to explain teachersdé pBasedoitihg@ 4 etaichietrisé@ds r
given to the items in the Readifig@acherEdition Textbookdimension, the mean value
for this dimension was founiw be3.37 which was the almost same mean valughe
ReadingStudentEdition Textbookdimension. It could be interpreted that the teachers
also readteacher edition textbooko determine the structure of instruction prior to
lesson. This situation could be discussed in two ways. The first issu¢ isablaers use
the student edition textboo#s well as théeacher edition textbod plan what kinds of
activities or examples and what students are expected to learn. The analyses of the
frequency distributions for ReadinfeacherEdition Textbookdimersion support this
assumption considering that teachers most frequently usddatieer edition textbook
for topicdoccasions that were not clear in gtedent edition textbook

The second issue is about the structure ot@beher edition textboakontaning
copes of the student edition textbooland workbook pages. The analyses of the
observation studies and mathematics textbooks support this assumption because teachers
who usedteacher edition textbooklanned the instruction according to teident
edition textbookcontent prior to lesson. Consequently, teachers tsscher edition
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textbookfor additional suggestions and for making instructional decisions based on the
student edition textbookontent.In any caset eac her sd& use o¥ t ext
associated with their use éotacher edition textbookFurther research is needed to

confirm and find possible explanations for this relationship.

5.1.1.2 Selecting Problems and Questions

There are two dimensions related to selecting tasks, problemsjuastions
from resources in this study. The first one is Selecting Questions from Workbook
di mensi on comprising teachersbo selecting
activities from mathematics workbooks. The second one is the Selecting Tasks and
Quesions from Auxiliary booksdi mensi on i nvolving teacher
questions fronthesebooks. The main difference between these dimensions is based on
the nature of the resource. However, t he
similar.

According t o t he teacherséo responses
Workbook dimension, the mean value for this dimension was faubd3.38; whereas
the mean value of the Selecting Tasks and Questions Awottiary booksdimension
was foundto be 3.17. This could be interpreted that teachers used workbook and
auxiliary bookdor selecting questions and problems atoderate level. There might be
two explanations fomterpreting this resulirst,teachers do not only use the workbook
but also lookfor several books for selecting questions and problems. It could be argued
that the analyses of frequency distributions for both dimensions support this assumption
because these analyses showed that teachers most frequently used questions from the
workbod andauxiliary bookthat were not included in thetudent edition textbookn
other words, teachers knew what the mathematiadent edition textbooiavolved and
made an evaluation with respect to siedent edition textbookontent; and then tended
to use ot her books or resources. Mor eover,
General Characteristics &tudent Edition TextboolQuestionnaire, the mean scores of
items related to degree abveing questions were below 3.00, whidhowedthat

teachers found the degree to cover questiorstudent edition textbogioor. This could
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be interpretedhat teachers initially examine tis¢udent edition textboofor selecting
guestions. However, they find them poor. Therefore, they loogupplementarpooks,
particularlyworkbook andauxiliary books, to select questions.

Second explanation could Heat the process of selection and integration of tasks
and problems from resources is intertwined. The analyses of the interview and
observation studies pport this assumption considering that teachers selected and
integrated problems from th&tudent edition textbogkworkbook, and other books in
terms of the difficulty level of the problems. Particularly, they drew attention to the
problems that all stuaks could solve at least a problem and gave opportunities to solve
them, as Doerr and Chandi@icott (2009) pointed out. It could be interpreted that
teachersare not only concerned with selecting tasks from the textbooks, but they also
consi der leveld af chahemadicdl understanding (Durwin & Sherman, 2008);
therefore, teachers makeecessary modifications in resources for their students
(McDuffie & Mather, 2009).

5. 1.2 Teachersd I ntegration of Mathematics

In scope of this studyeaches 6 r e adi n g deaisiods were éxamined o0 n
and investigated through the Use of Mathematics Textbooks Questionnaire which
measures the frequency of the use of textbooks by mathematics teachers along four
dimensions. In particular, the ReaditudentEdition Textbookdimension comprised a
series of decisions related fweparationfor lessols, doing the introduction just as
shown in thestudent edition textboglconnecting the concepts with daily life as shown
in the textbook, using the textbook toatdl the subject to other/different lessons, and
using the textbook for definitions, problems, and examples. This dimension involved
teachersdé reading decisions about what Kkin
the student edition textbooknd what students were expected to learn, as Sherin and
Drake (2004) identified. Moreover, the Selecting Questions from Workbook and
Selecting Tasks and Problems frauxiliary Books dimensions comprised a series of
decisions related to selecting questions, lemis, and tasks from workbook and

auxiliary books However, the quantitative data obtained from these dimensions could
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not provide adequate explanaticdsouthow teachers read and interpret the textbooks,
how theyadapted and interpreted the questionstaskls fromtheseresources, andhy
they used theseesourcesThe qualitative followup data obtained from interviews and
observation$elped to further explaithe quantitative results.

The findings of the interview and observation data indicated e¢laahers looked
for different resources, selected tasks and questions, integrated them in their teaching,
and implemented them in practice. With respect to the documentational approach of
didactics (Gueudet & Trouche, 2009), this was cdlleel a ¢ h e r sitationdl avorki me
Particularly, the interaction between teac
tasks in the textbooks into practice were discussed based on documentational approach
of didactics.

According to the teamhhe ResmdndgGludestHditoms es t C
Textbookdimension, it could be interpreted that the teachers readtticent edition
textbookfor the instructional decisions, particularly to introduce the topic, makdifeeal
connections, make connections with otherrses, and make definitions. Moreover, the
analysis of interview and observation data revealed that teachers designed the lessons
based on thestudent edition textbookontent and there was an overlap between the
content taught by teachers and #tedent dition textbookcontent in their lessons, as
Freeman and Porter (1989) reported. In parallel with these findings, it could be argued
that thestudent edition textbookad a crucial role for teachers who read it to make
instructional decisions. There mightte two explanations to be considered while
interpreting this argumentation.

The first explanation concerns the impact of ktiaistry of National Education
in implementation of curriculum and using of textbooks @tedent edition textbogok
workbook, aud teacher edition textbodkconsidering that théextbookswere official
resourcec omi ng fr om an i oMihistreaof Mational Edscationangdt i on o
had a significant role for mathematics teachers in determining the mathematical content
and nstruction. In particular, the findings of the teacher interviews suggested that they
felt constrained to use the textbooks distributed byMivestry of National Education
free of charge to students and teachers because they mentioned that the inspectors
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determined whether they used the textbook in their lessons. For instance, one of the
teachers who had over 20 years of teaching experience talked about the inspection
experience A .. . ] One day an inspector cat
textoook; you always solve them (ask) from your minthu should use textbooks

during the instruction, Ipasebe a model for the beginning teachasswelb (P5Q38)

Another teacher who had about 10 years of teaching experience mentioned that

[...] Wheninspectors came they looked for the exam questions, and they wanted
different kinds of questions such as tfaése and matching. Therefore, | try and
pick questions from thetudent edition textbooknd workbook similar to the
ones in thestudent editioniextbookand workbook. In this sense, these books are
sufficient(P3-Q39).

It could be claimed that teachers were under pressure of using mathematics textbooks.
Therefore, they read thetudent edition textbootor instructional decisions and tried to
explain the subject similarly to thgtudent edition textbookMoreover, it seemed that
the institutional factor influenced the e
instrumentation and particularly teacher sdhe mat he
i nspection should be considered as an 1ins
use of mathematicstudent edition textbogkas well as workbook anigacher edition
textbook

The second explanation concerns that textbooks dfiuelent editiontextbook
workbook, andteacher edition textbodkwhich are the most available resource in
Turkey might be considered to have a sign
work. Gueudet and Trouche (2009) claimed that national character (i.e. ragraral
character) is an influential factor on explaining the documentation approach considering
that France is one of the developed countries, teachers work in classrooms equipped
with technology, andhat there is a free and open textbook markéerebre, the
tendency on digital resources could be expected in these developed countries. On the
otherhand there is a different picture in Turkey. Partanly, most of the teachers do
not have opportunity to work in classrooms equipped with technologyhemydhave

insufficient facility with using technology, and the ministry still controls the textbook
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market. ltseemsthat mathematics textbooks are the most available resource for both
students and teachers and important part of learning and teachingceesowvhich
students and teachers work in Turkey. Consequently, it could be claimed that the
availability of textbookamight havep | ayed a <cri ti cal student e i n
edition textbookand making instructional decisiorniagtrumentatioi

According to the teachersd responses gi Vv
Auxiliary Books dimension, it could be interpreted that teachers used questiaiiar
to the ones imational largescaleexam questions (i.e. High School Entrance Exam) that
were in theauxiliary books Additionally, the analysis of interviews revealed that
teachers believed that students became more motivated when teachers selected and
solved SBS questions in their teaching. In line with these findings, it could be claimed
tha the auxiliary books h a d a potentiality t o i nfl
(instrumentatioh There might be two explanations to be considered while interpreting
this argumentation.

The first explanation might be teachel
similar to the ones in the Level Determination Exam (SB#)) setting up SBS questis
in mathematical activites. n par ti cul ar, Turkish teachers
success in high school entrance exam which is a prerequisite for entranseondary
education institutions; andar ent s are concerned about t h
national examinations and send them to privatgnming schoolso get them prepared
for national standardized exams (Aksit, 200Hesemight be more cerai influence on
selecting quesns from theauxiliary books owing to the fact that middle school
teachers are under pressui@ preparing students to the national examinations.
Moreover, the analyses of interview studies indicated that teachers usegu&8®ns
as a motivation tool since they thought that students perform better on SBS when they
solve SBS questions in mathematical activitiksseemed that the existence of the
nati onal exam i nfl uenc e auikagy bdols Consequentdyj ng t e
the findings from this study might imply that natiosahtextss nf | uence teache

mathematics textbooks, as Gueudet and Trouche (2009) pointed out.
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This finding supports the findings of other Turkish researchers (e.g., Erdal,
2007) Tea ¢ h ereferénces on using mostly multiple choice tests in their lesson since
standardized exams are based on multplgice items. Consequently, teachers focus on
SBS questions and the questions similar to the ones in SB8uaiidry bookshad a
potent i al i ty t o i nfl uence teachersbo acti vi
documentfiset ti ng up SBS questions and the qu
mat hemati cal acti vi ti e sagenera)dperaiona onvatanme nt al
like:i St udents perform better on SBS when th
activities. o
The second explanation might be teacher
qguestions and problems for the lessoh® a ¢ hresporssés given to Selecting Tasks
and Problems fromAuxiliary Books dimension revealed that teachers frequently
selected questions fromuxiliary booksthat were not included in thgtudent edition
textbook Moreover, the analysis of observations indicated that teachers preferred to use
awxiliary books as resource for questions and problems dudnglass (e.g., while
making connections with other courses). Another explanation might be related to
teachersodo choice of questions and probl em
looked fa different resources toonnect the concept with daily life andedproblems
from auxiliary bookswhich were attractive for students. This finding supports the
findings of other researchers (e.g., Hefieenmann, 2009) T e a chbiaeg vghén
using mah e mat i cs textbooks coul d Aunder mi ne
studentsd6 engagement with mathematicso (p.
claimed that teachersd concerns about fi
st u d e nrestshéd aicmdiakrole in selecting resource. In this saosdiary books
had a potentiality to influence teacherso
Another important point to consider w&@sb ohew teachers shamnd modify
the resourcesir(strumentalization In examining h e process of teact
mathematics textbooks, it could be argued that there were interpretive processes in
t e a c heegagmént as they used textbooks. The analysis of interviews and
observationshowedthat teachersead textbooks andelectedasks and questions from

144



those books, and thegterpretedthe mathematics textbooks byaluatingthe tasks in
planning and during instruction in terms
interests, experiences, and limitations andhibggratingthe tasks into the practice.

The analysis of the qualitative data revealed that teachers read introductory
problens in the student edition textbooto make connections with other courses (e.g.,
social science and science courses) and real life experleseemed teachers believed
that mathematics learning occurs through knowing concepts and relationships. This
finding supports the findings of other researchers (e.g., Remillard, 1999, 2005).
Particularly, Remillard (1999) claimed that there are the factduich influence the

approach of teachersdéd reading text: At hol
mat hemati cal terraindo and fAthe views each
From this point of view, i tandckoowledge aboait ar g u

the nature of mathematics and teaching mathematics make differences in reading
textbook. Within this context, teacherso

conceptual understanding in reading textboakstiumentalization) It seened that the

teachers developeddocument fAenacting mat hemati cal t asl
with other courses and relali f e 0, as pr opo(2092). ThisydocGmehtmi d t
also entailed amperational invariantl i k e : AStudent sonsrbetvgeén | e ar |

concepts and real life experience and have an insight into the nature of mathematics and

its relation to other branches of knowl edg
The analysis of interviews and observations indicated that teachers interpreted

the mathematics textbooks byaluatingthe tasks in planning and during instruction in

t er ms of their perception of tasks and

limitations. The important point to consider was that teachers read and interpret the

curriculum materials based dneacher sd6 knowl edge and bel.i

materials (Sherin & Drake, 2004). Frothisp oi n't of Vi ew, teacher

materials depends on their interpretationradterials. In parallel with this finding, the

analysis of interviews indct ed t hat teachersé evaluation

i nterpretation of textbooks with respect

mathematics, particularly prior to instruction. For instance, during the interviews,
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teachers claimed that studemlid not prefer to work on activities in teaident edition

textbook considering that students believed that the activities could not help them
prepare for national standardized exams. The analysis of observations also revealed that
they did not pay adintion to the activities in thstudent edition textbooRuring the

| essons. It seemed that the teachers had
Moreover, the analysis of observations revealed that teachers did not only consider the
studentbwt nteleedlys al so considered the stude:]
For instancewhen students did not fully understand the ceessghers added a new case

to offer themadditional practiceParticularly, these considerations were central to use a
textbmk as a resource for studentsod | earnin
2009; Rezat, 200) . |t seemed that teachersé eval
student sé understanding o f mat hemati cs a
understanding of teactgrand learning of mathematics. It could be argued that teachers
evaluated the tasks in ttetudent edition textbook n t er ms of student
understanding of mathematics in iastrumentalizatiorprocess and their practices and

beliefs guided omittig the activities and offering additional cases.

By means of adaptation, Sherin and Dr
changes that teachers make in the intended curriculum such as changes in the structure
of a lesson, in the activities that compriket | esson, or in the pur
30). In the analysis of adaptation process, they identified three approaches: a) creating
new activities, tasks, or materials; b) replacing one part of a lesson with something
different; and c) omitting pamf a lesson. According to this view, it was difficult to
claim that teachers made significant changes in the structure of the lesson for this study.

On the other hand, it could be claimed that teachers made changes in the tasks and
problems in thestudentedition textbookand workbook. Particularly, they replaced one

part of thestudent edition textboosr workbook (e.g., problems and tasks) with a part of

an auxiliary book and they omitted the part of th&tudent edition textbooland
workbook. The analysiof the interviews and observations revealed that a few of the
teachers created new tasks and materials. In particular, only one of the teachers used her

activity sheet during the lesson; others used the tasks in textbooks. Based on the findings
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of the stidy, it could be argued that teachers were more likeiytegratethe tasks into
the classroom rather thadlaptthe tasks and materials.

The analysis of interviews and observations indicated that teachers interpreted
the mathematics textbooks ytegrating the tasks into the practice according to their
evaluation of tasks in planning and during instruction in terms of their perception of
tasks and the studentsd neeidssumanmlizatanhder st
Particularly, during the obsetions, they tried to integrate the tasks in the textbooks
(e.g. student edition textbogkwvorkbook, andauxiliary bool into the classroom; and
made changes in tasks and problems in the textbook intentions in terms of their
perspectives and beliefsantde dent s understanding of mattf
that teachers considered the | evels of ta:¢
of mathematical concepts when preparing the questions, problems, and examples.
Therefore, they provided engles and problems for both low and high level students. It
seemed that teachers developedogaument fienacting (or not ena
textbooks in terms of studentsd needs and
also involved a generalperational invariant AStudents wunderstand
lesson is integratethe textbook task$o meet the needs of the students and their
understanding of mathematics. 0

The analysis of interviews and observalt
with textbooks and relevant resources wer
utilization schemes of resources. In particular, general schemes of utilizing a
mathematics textbook were found and interpreted in different groups of middle school
mathenatics teachers. However, teachers mostly developed their own utilization
schemes of the mathematics textbook within their individual settings (Gueudet &
Trouche, 2009). It could be argued that the general utilization schemes of the
mathematics textbook ol be found across different teaching settings.

To sum up, the analysis of interviews and observations revealed that teachers
read the several textbooks and selected tasks and questions in terms of their knowledge,
beliefs, and perspectives; tried to kswde and integrate the textbooks into the
classroom; and made changes in shelent edition textboo&and workbook intentions
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with respect to studentsd understanding
process between teacher and resources digthegi as instrumentalization and
instrumentationThese findings support the findings of other researchers (e.g., Brown,

2009; Remillard& Bryans, 2004)Teachers offloach degree of instructional agency

onto the materials for guiding instruction. It seentieatthe analysis of the process let

teachers develop documentinvolving combined resources such stsident edition

textbook workbook,teacher edition textbogkcurriculum guidebook, discussion with

coll eagues, and | ecturr menrecendlr omo tperse:vi i
|l esson based on textbook contento. These
resources, with (generapperational invariantl i kStudentfedition textbookelp to

determine the structure and content of thetunstrt i on pri or to | essono
that the set of textbooks played a crucial role for teachers who used them as a primary
resource for teaching mathematics.

The teachersd use and interpretation o
likelytoi I | umi nate teachers6 documentation wor
to consider was that teachers usedstuglent edition textbogkvorkbook, andeacher
edition textbookf o r four year s, and it was remar
perspective dout using and interpreting these textbooks. It could be claimed that the
findings of t he study woul d hel p predic
i nteractions with resources in other topi
works were analyzedhiterms of a specific concept (i.e. ratio and proportion) in this
study.

Gueudet and Trouche (2009) stated that different kinds of resources bring out a

new resource and document is as an output of the interaction between those resources

and the teacher.iTi s ki nd of process cannot be iso
activity and professional devel opment beca
of the set of resources and specifically

through the clasepm context (Gueudet & Trouche, 2009). Therefore, the documents
which comprised particularlystudent edition textbogkworkbook, teacher edition
textbook and supportive would lead to a new resource for the next year. It seemed that
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the teachers develop¢ke document over the years and it was an ongoing process in
which textbooks had a particular role. However, further research is certainly needed to

render the development of these documents.

5.1.3 Effects ofGender, Teaching Experienceand Class SizeonTeac herafd Use
Mathematics Textbooks

In this section, the results from the inferential statistics analysis will be
summarized and discussed under three topics; gender, years of teaching experience, and
class size. The conclusions will also be presentgetiver with discussions.

5.1.3.1Gender

The findings of this study showed that there was a sgrifnt ef f ect of
on teachersd decisions to use mathematics
were more likely to use textbooks for seileg tasks and questions fraamxiliary books.

This finding was not consistent with the previous research. The literature suggested that
teacher gender do not influence the classroom practice (e.g., Nisbet & Warren, 2000)

and do not significantly influencee acher sé deci sions to use
(e.g., JamiesoRroctor & Byrne, 2008). However, there are some nuances appeared
bet ween female and male teacherso instruc
reported that female teachers were k&b be more studementered, indirect and
supportive of students than male teachers. So, it might be concluded that Turkish female
teachers tend to find more supportive methods such as askiljary booksto the
instructional decisions for studentstémch mathematics comparednale teachers.

Although the results of the current study on gender indicated a gender difference
in selecting questions and problems fraoxiliary books t he r ol e of gende
using mathematics textbooks is notywer c | ear . Femal e teacher s
guestions from supportive resources were
difficult to claim that this had an impact on using textbooks. Particularly, the findings of
the qualitative data of this ment study alsshowedthat female teachers draw much

attention toevaluatet h e probl ems I n t er ms of stude
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understanding than did male teachers, but there was not a clear difference between
female and male teachers in terms sing textbooks in mathematics. Interpreting this
finding is somewhat difficult, but it will be of great importance to consider the Turkish
cultural and educational values while discussing the use of supportive resources in
mathematics. Ftiner research isneeded tofurther look into andfind possible
explanations for thiseeminglyconflict like the effect of selecting tasks and questions

from auxiliary bookson teacher gender.

5.1.3.2Years of Teaching Experience

The results of this study also indicatib@t years of teaching experience had no
significant ef fect on teacher so Yauwsai si ons
teaching experience did not significantly
in mathematics. This finding is consistemith some of the studies (e.g., Jamieson
Proctor & Byrne, 2008). On the other hand, most of the studies on exploring the use of
curriculum material and textbooks have suggested that experienced and beginning
teachers used mathematics textbooks and cluncwmaterials differently (e.g. Christou
et al., 2004; Moulton, 1994; Remillard & Bryans, 2004). For example, Christou et al.
(2004) suggested that beginning teachers had less worries about the implementation of
the curriculum and using the new textbooksl avere more concerned about their
preparation of their daily work and the collaboration with other colleagues. In contrast,
experienced teachers were largely interested in the consequences of the innovation for
their students and had lesgerestabout he adoption of the innovation. Particularly,
these differences mentioned in the Iliter:
relation with the implementation of a new mathematics curriculum and new mathematics
textbooks and their responses to educaiichange (Hargreaves, 2005). The important
point to consider is that Turkish mathematics teachers who participated in the current
study confronted with educational change 5 years ago and they were using the same
mathematics textbooks throughout thosergetherefore, such a difference could not
have been found in this study.
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Although the results of the quantitative data analysis on years of teaching
experience did noshowa di fference in teachersodéd dec
mathematics, the qualitaé data analysis revealed that the experienced teachers used
mathematics textbooks differently from the beginning teachersRémillard (1999)
reported, t he di fference ma y tash eselediane to
appropriation and invention. The analysis of observations, interviews, and teaching
notes suggested that most of the experienced teachers inveatieematical tasks in
terms of their experience and studentsod | e
hand beginning teachers approgied introductorytask andbasic exercisesn the
textbookdirectly from textbooks and show them to students. Consequently, there was
not a statistically significant di fferenc
between teachers in differetdvel of teaching experience, as measured by Use of
Mathematics Textbooks Questionnaire, but there might be a practical difference in
teachersodo reading textbook and selecting

teaching experience.

5.1.3.3ClassSize

Findings of the study showeHat teachers teaching in classes with more than 35
students were less likely to use textbooks for reading activities than the teachers teaching
in classes with less than 35 students. This result coudstfilained intwo ways. Firstly,
teachers in large classes could not find enough time to read activities and examples
which are suggested in the textbook because they leagaéeaching time and have
difficulty to complete content coverage, as Blatchford, Moriarty, EdmondksMantin
(2002) reported. Secondly, teachers in large classes couldlswprovide different
learning opportunities from other resources because they could not spend more time on a
new material and nor do they finish the assigned textbook, similar to Bdies and
Shklonik (1999) pointed out. Consequently, the results which are consistent with the
literature suggested that mathematics teachers in large classes have difficulty to read
activities and exampldsom the textboolor to use different resources
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5.1.4 Limitations and Suggestions for Future Research

There are several limitations of the study that should be considered in the
interpretation and generalization of the findings. It is suggested that recognizing the
weaknesses of the study will avoidyainterpretation beyond the data or scope of this
investigation.

The first limitation about the use of the Use of Mathematics Textbooks
Questionnaire is related to the measurement of the constructs within the study. Relying
on selfreported questionnaiatafrom teachers is one of the weaknesses in this study.
Since the baseline data were constructed
the construct as indicated by the teachers might limit the study.

Another limitation of a research like ishis the difficulty of measuring the
construct usingkegtbobketeaatedies. Masbthe participants did not signify
their textbook grade level in the questionnaire; however, there was a choice offered to
select the textbooks grade level ivetquestionnaire. Therefore, the interpretation of the
textbook use factor structure was indicated a general explanation which covered the use
of sixth, seventh, and eight grade mathematics textbooks. Future research may focus on
a specific grade level.

A third limitation of the study is related to the Turkish cultural educational
characteristic. Since the Use of Mathematics Textbooks Questionnaire was designed and
devel oped for Tur ki sh mi ddl e school teac
guestionnairan different cultural context might be problematic. The Turkish cultural
educational characteristics should be considered \ithenusel in different cultural
contexts.

A fourth limitation of the study is related to the results of the quantitative data
analysis. Some of the results of inferential statistics could not be examined through the
gualitative data analysis. For instance, there was a gender difference on selecting tasks
and questions frorauxiliary books It was implied that female teachers warere likely
to use textbooks for selecting tasks and questions &axiliary books Moreover, the

teachers teaching itarger classes reported less likedod to read textbook Further
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research may confirm possible explanations for these resuliegin interview studies
may be used to complement these differences in terms of using textbooks.

Another limitation concerns the role of researcher. The researcher tried to control
bias during the interview and observation process and madacartedeffort to look
objectively at the collection and analysis of the qualitative data. However, there is
always the possibility of unintentional bias. For further research, a second observer or
interviewer might be incorporated into the study.

The sixth limitation $ related to the quantitative data collection procedDre
part of thequantitative data was collected by EARGED. Particularly, in this procedure,
EARGED distributed the questionnaires to the selected schools and collected them.
Therefore, the teachersight feel uncomfortable giving out the real information about
their decisions on using mathematics textbooksnaigtht havecompletel it carelessly.

Another limitation is related to the selection of the notion of ratio and proportion.

In particular, ratis and proportions are the concepts that are often used in real life.
Therefore, teachersd use and selection of
might | imit the interpretation of the teac
topicwoud need to be selected to better under
from textbooks.

The eighth l i mitation <concerns the an
textbooks only at the middle school grade levels. In particular, Altun, Arslan and
Yazgan (2004) found that most of the high school math teachers did not use
mathematics textbooks which were distributed free of charge to students and teachers by
the Turkish Ministry of National Education. Therefore, it is difficult to discuss the
t e a ¢ h e of ®xiboakssfor the high school grade levels in Turkey. Further research
may confirm possible explanations for this result.

There is another limitation related to data collection procedure. The quantitative
data were collected simultaneously; this methvad this study was a cresectional
study. A longitudinal study would need to be performed to better understand the factor
structure of the teachersdo textbook wuse. I
textbooks and selecting tasks fromtt®oks lead to a change aftare year? Moreover,
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documentati onal process was fian ongoing p
(2009) indicated. In this study, the documents developed from the interviews and
observations might represent a small patf acher s6 documen-tati on

term observations are needé&drtherstudies might consider lorigrm observations.

5.1.5 Implications

The findings of the current study can have some important implications for
mathematics instruction and migh¢ belpful for educational leaders and poliogkers
to increase the prospects of success for implementation of educational resources. The
following suggestions can be offered based on the findings of the study.

The findings of the study will be of importee for mathematics teachers in terms
of interpreting resources into the mathematics classroom. It might help mathematics
teachers in finding solutions for the problems they face when they are in trouble in
interpreting and selecting tasks and questioos frextbooks. The findings of the study
showed that mathematics teachers mostly preferred the student edition textbook for
deciding what students could learn from the textbook. Teachers planned and executed
the instruction according to the content of thedent edition textbook. Particularly,
when teachers used the real life connections, introductory activities, and connections
with other courses from the student edition textbook, students were more likely to
understand the purpose of the lesson and eetiz importance of the subject in the real
life and other courses. It seemed that teachers kept students engaged in learning
mathematics when they selected the introductory activities lifeatases, and
connections with other courses. It could be ctnhat these kinds of tasks in the
textbooks are valuable for both teachers and students since students can follow the tasks
and see what would happen next and teachers easily manage the instruction. On the
other hand, there should be more alternativas hielp teachers integrate and adapt the
tasks into the instruction. Therefore, the teacher edition textbook should include several
tasks that support teachers to introduce the lesson and make connections with real life

and other courses.
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The findings ofthe study showed that teachers found the student edition textbook
poor in terms of covering questions. Therefore, teachers tended to use workbook and
auxiliary books to select questions and problems after introducing the lesson. However,
at the beginning fothe lesson, teachers used the -téalcases and connections with
other courses from the student edition textbook and found them supportive for
mathematics teaching. It seemed that teachers needed enrichment questions, problems,
and examples especialljo keep students focused while learning mathematics.
Therefore, resources (e.g., technologies, mathematical objects, everyday objects) or
teacher edition textbooks which offer good questions, problems, and examples should be
considered andsupported.Moreover, these suggestions would provide valuable in
developing the curriculum materials and (digital) resources and improving the
mathematics curriculum.

According to qualitative findings of the study, two considerations transpired in
Turkish national conte that influence the teachegsource interaction: (a) impact of the
Ministry of National Education in use of textbooks and (b) existence of national
examinations. Therefore, educators, researchers, curriculum developers should be aware
of these issues ideveloping new teaching and learning resources. For instance, SBS
questions have a particular meaning for teachers and students. Therefore, SBS questions
or questions similar to the ones in the common exam questions should be considered in
textbooks or dter teaching resources.

The findings of the current study point
and concerns with respect to the student edition textbook, workbook, teacher edition
textbook, and auxiliary books. As Cohen et al. (2003) indicateacher who is
knowledgeable about a subject and know how to present it to learners will be more
l i kely to make good use of a mathematics t
or know it but not know how to present it to learners. Moreoverhteac s 6 use o0
resources should be understood as a design and enactment process, as Gueudet and
Trouche (2009) indicated. This allows teachers to more skilled than other teachers in
designing instruction. Therefore, teachers should be aware of the wayEimtedchers

effectively use the resources in the classroom. For instance, seminars/workshops based
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on the uses and integration of textbooks and other resources might be designed to give
information to teachers on how to use resources for effective matbgrteaching. At

this point, experienced teachersd experie
textbooks might be valuable in designing seminars. By this way, particularly, the
beginning teachers might be supported in terms of using a teachmgce.

Although textbook writers and publishers are not a primary audience, the
research findings have also important implications for the design of textbooks and
curriculum materials for teachers. For instance, textbook writers and publishers should
beaware of the teacherso6 interpreting and
the interviews and observations showed that teachers integrated the tasks not only with
respect to the difficulty level of thexamples and problenfsom the student etibn
textbook, workbook, and other books, but a
mathematical concepts. Therefore, textbook writers and publishers should consider the
difficulty level of the examples and problems and level mithematical skil or
understanding of students when preparing the questions, problems, and examples. They
might prepare examples and problems for both low and high level students. Moreover,
they might consider tasks armssignments that could serve a transition between

sdhoolwork and homework since teachers need more resources for giving homework.
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APPENDIX B

Genel Bilgiler:

1. Ne kadar zamandér °jJretmenli k yapéyorsu

2. Hangi sénéflarda °jJjretmenli k yapténeéez?

3. Hangi cniversiteyl bitirdiniz?

4. 1 ni versitede ya da | isede hateéerl adéjene
ve °Jrencinin rol¢neydi ? &sél andejéneéez
kull anéyordunuz?

SORULAR:
Kaynak Kull anémé:

5. ¥Jretmenlije bakladéjénéezdan beri hangi
sitesi vs.) kullandénéz? Bunlardan hang
nasél yararl andénéz wuenuyza?r a(rlleainymeadiy e ndceev

6. Senefta kullanmaya y°nelik olukturdujun
A) (¥Jretmenin kendi cretti g bir dokg¢n
T Bu kaynakl ara nasél ul aktéenéz? Bunl ar
T Hangi ama-1a kul | aneényearesrudni urz? vBeu n°l zaerlél

ol ukturdunuz?

T ¥rnejin yeni bir konuya bakl ayacakseén
°nce i-erik hakkéenda hangi kaynakl ar a
gesterim,°rnek, soru,°dev i-in durum

1 Matematiksel olarak bunlardanar ar | anéyor musunuz? Hal
Neden?

T En bejendijiniz konu hangisidir? En b
Neden?

T Yararl andéejéenéz kaynakl aré iyl yapan

B) (¥Jretmenin kendi crettijgi bir dokg¢n

168



T S°z¢ne¢g ettijhiarziez | kmanyan amleldemé ni z nedir ?

hangi kaynakl ardan yararl anéyorsunuz?
T Bu kaynakl arén i-erijini naseél d¢zenl
7.S5énéef i-inde bu kaynakl aré kullanéyor n
kul |l anéyormsmenywz s akielzl ameden kul l anméyor
8. Si zi mat er yal kull anmaya iten °zel duru
T Sénéf d¢zenini sajlamak i -in ya da ko

kull andéjénéez her hangi bir kaynak var

deneyimlerinizle mhallediliyorsunuz?
9. Ne te¢r ©°jJrercnejizreldjirkdreaiini n beceril er

davranéxkl|l aré ya-kayrfalk ekul 1°Fmrée&menred 2da e

100Mesl ekt akl arénézla birlikte ortak kull a
var més?a wasél yararl anéyorsunuz? Bunl a
s°yleyebilirsiniz?

Kitap Kull anémeée:

11lku an hangi kitabé kullanéyorsunuz? Nas

120kul Il arda kull anélan ders kitaplaréné n

13¥zel |l i kl e mat e-neartiijki nkio,n usluanruémnmuénnu ive yet:

buluyorsunuz?

14Bu kitaplarén °jJjretmen ve °jJrenci a-éseée
misiniz?

150k ul daki upgunkbamdheteni l er, dijer °jret

czegiezin kitap kmidanemBaseda et kil

16¥) ret men kitabéné kull anéyor musunuz?
l17Yardémcée kitap kullanéyor musunuz? Naseé@
18Far kl @ yayénevlerinin kitaplaréné incel
Ki mdi ki kitaplar mé daha iyi? Nedeni ne
19.Si zce i deal b?r kitap naseél ol mal &
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APPENDIX C

Table 3.3 Group of cities based on seeemnomic development levels

Group of cities

1 2 3 4 5
Kstanb Eski kel Konya Osmaniye Bayburt
Ankara TekirdeKarabg¢ kK. Mar akKars
Kz mir Adana Isparta Ni j de kanl eur f
Kocaeli Yalova Hatay Giresun I Jdér
Bursa Antalya Uk a k Kastamonu  Batman
Kér k| ar Burdur Tunceli G¢meg Khan
Denizli Samsun Sivas Mardin
Muij | a Kéer ék k ¢ Kilis Siirt
Bolu NevkehiBart é&n Ardahan
Bal &k e < Karaman Aksaray Van
Edirne El azé] Sinop Bi ng?©°l
Mersin Rize Erzincan HakkOr i
Bilecik Trabzon ¢cankeéerékernak
Kayseri Amasya Erzurum Bitlis
Gaziantep K¢t ahyeTokat Aj r é
Zonguldak Malatya Ordu Mu K
Aydeén KérkehiDiyar be
Sakarya Artvin Yozgat
¢ anak k& Afyon Adeéeyame
Manisa D¢zce
¢corum
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Table 3.9 Model fit criteria and accepted fit interpretation

Model fit criterion Acceptable level

Interpretation

Chi-square Tabledy” value

Compares obtained valt
with tabledx® value for
given df

Comparative Fit Index CFl O
(CFI)

. 95

Values more than .9
indicate an acceptable 1
and in the range of .9(
95 to indicate gooc
model (e.g., Bentler
1990; Hu & Bentler,
1999)

TuckerLewis index TLI or
(TLI; Tucker & Lewis, 1973)

often referred to as th

nonnormed fit index

(NNFI)

NNFI

Values more than .9
indicate an acceptable 1
and in the range of .9(
.95 to indicate gooc
model (e.g., Bentler
1990; Hu & Bentler,
1999)

Standardizedootmeansquare SRMR O
Residual
(SRMR)

. 08

Values close to .08 ¢
below reflect agood fit
(e.g., Brown, 2006; Hu &
Bentler, 1999)

Rootmeansquare error RMSEA< .06
of approximation
(RMSEA)

Value less than .0
indicates a good model fi
values less than .0
indicate adequate mod
fit, and values over

indicate poor model fi
(eg., Brown, 2006;
Browne & Cudeck 1993)

171



APPENDIX D

DERS KKTAPLARININ KULLANIMI NA KLKKKKN GY¥R!

Bu b°l ¢mde, matemati k ders kitaplaréneén, -
kitaplarénén ve yardéemceé kitaplaréen kull an
(Not: S°z¢ ge-an od&€usukutzdpl| &ué) ammakta ol
ders kitaplaréeder.)

B1. Ders kitaplarénén kull anéeména il ikkin
1. Derse hazérl ek yaparken ders kitabé kul
2. Konu girikini ders kitabéndaki gibi yap
3. Kavramlaréen gknl gkipakdmra &i aabehdrki
4 . Konunun dijer derslerle ilikkilendiriln
5. Konunun ikKlenik sérasé i-in ders kitabeé
6. Konu anl atémemé, ders kitabénén konu an
7.Koou séneéerl arénée ders kitabé ile belirleri
8. ¥Jrencilerin konuya ders kitabéndan haz
9. Bil medijim/unuttujum kavramlar i-in der
10. Ders ikleniki sérasénda ders kitabeée ku
11. ¥Jrenci llearrkeenme deerrss tkei tyaamm|l ar @énda bul un
12. Derste kullandéjém tanéemlaré ders kit a
13. Derste kullandéjeéem °rnekl eri ders kit a
14. Derste kullandéjém problemleri ders ki
15. Mat emati keel nt ehgirlafbik-,i mabl o, vb. g° s
se-eri m.

16. Ders kitabéendaki etkinliklerin hepsini
17. Ders kitabéendaki etkinlikIler:i yapteéertn
18. Ders kitabéendaki etkinlikler:i °dev ol a
19. I¥dreiv ders kitabéndan veririm.

20. Performans °devlierini ders kitabeéendan
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¥Jrenci -al ekxma kitaplarénén kull anémé

Derste -°2zd¢jeé¢m sorularée -al ékma kitab
¢al ékma kitabéndaki sorwularé derste -2°
@&kma kitabéeénda bulunan mer kezi sénav (
anér em.

¢al ékma kitabéndan ders kitabéndaki so
¢al ékma kitabéndan ders kitabénda ol ma
¢tal ékma &rné abekéevdakliasak uveriri m.

¢al ékma kitabéndaki sorularla °jJrencil
¥ retmen keélavuz kitaplarénén kull anén
Derse hazeéerl ek yaparken °jJretmen kéel av
Kazanémlara °jJretmen kélavuzundan baka
Klave sorul aré °jJretmen kélavuzundan s
Performans ©°devlierini °jJretmen keélavuz
Bil medijim/unuttujum kavramlar i -in ©°]
Ders kitabéenda a-ék ol mayam.duruml ar é
Etkinlikleri yaparken ©°jJretmen kél avuz
Sorul arén dojru cevaplareée i-in °Jretme
Deger ea-rlaeri nin kull anéeméneé °jJretmen ké
Al ternatif ©°1 - me awraanh ahraérniétna s(€®,r ng ° rédrKe
anéméné °jJretmen

Yardemcé kitaplarén kullanéména il i kKki
"nin okullara ¢cretsiz dajetteéejé ders
Kl er i I -ermektedir.)

Derste -°%zd¢j ¢mrgdamulsareryar démceée kit a
Konu anl atéemémé, yardemcé kitaplarén Kk
Ders kitabénda ol mayan sorul arée yardeén
Derste kullandéjém tanémlaré yardeémcé
Derste kul |l andiétjaprd &rrdeaerk | seer-ieryiam.d € mc é
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43. Yardémcé kitaplarda bulunan merkezi seé

kKull anér é&m.

4 4 . Derste kullandéjém problemleri yardémc
45 . Sénavlarda sordujum sorul aré yardemcé
46. ¥prengaldémceée kitaplardaki sorularl a d

kU AN KULLANILAN DERS KKTAPLARI NI N GENEL ¥

Bu b°l ¢mde, Ku an kull anél an matemati k der
1. Programa uygunl uju

2. Kavramlarén birbiriyle bajlantese

3. Ger-ek hayatla bajlanteéeseé

4. ¥nceki ©°Jrenmelerle bajlantéseé

5. Dijer derslerle bajlanteéseé

6. Kavramlareén a-ékl amal ar é

7. Kavramlarén dojrul uju

8. Konul arén sérasé

9. Konu anl atémlaré

10. Tanéemlarén i-erifji

11. ¢°z¢ml g °rnek sayéseé

12. Soru sayéseé

13.Soul arén zorl uju

14. Sorularén SBS' de -ékan sorulara benze
15. Sorularén °Jrenci seviyesine uygunl uju
16. Soru tipleri (-oktan se-mel i, bokl uk d
17. Matematiksel dili

18. Y°nlendirmelerin g¢venirlijJi

19. Etkinlik sayeéseé

20. Etkinliklerink e r i J i

21. Proje ©°devlierinin sayéseé

22. Proje °devlierinin i-erifji
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23.
24.
25.
26.
27.
28.
29.
30.
31.

Al ternatif ©°1 - me
¥Jrenciyi moti ve
Kavram yaneéel gél ar
Problem -°zme tek
Renklkercihiijligi -e
Sayfa d¢gzeni
Yazélaren be¢gyekl ¢F ¢
Kitabén boyutl aré

Kaj ét

k al

it esi
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APPENDIX |

G ¥ R | ME SORULARI
KIl'k G°r¢kme Sorul aré

¥Jretmenin Girdif7gi seneflar.
Tarih:

Bu g°r¢kme, matemati k °Jreti mi hakkeénda
Kull anéml ar énéz hakk ama birdnatematik@ersi ¢ Kk me d e k i S

kapsaménda sizin dejerlendirmelerinize ve

cevaplar doktora tezim kapsaménda sizin is

ortaya- é k ar maaiymclaik-i mde el e al éeénacakteér.

Gend bak¥jkretmenin matemati k °jJretimi hakkeée
1.¥Jretim y°nteminiz hakkénda neler s°yl e
2. Matemati k °jJretiminiz hakkénda késaca b
3. ¥Jrencilerin matemati]j.i nasél °jJrendii]i

d ¢ K ¢ rsunyze
a. ¥jrencilerin bu kapsamda ne tg¢r i hti

4. Derste ne te¢gr °jJretim y°ntem ve teknikl
a.Bu tekniklerin sizce ne kadareée ders
b. Ders kitabénén °nerdiji y°ntemleri Kk
5. Derste sizizorlayanbdt ur uml a ( mat emati ksel ol ar ak)
yapéyorsunuz?
6. Pl anl anan ya da programén ama-1|laré gene

mu?

Kull anél an¥Kaghmkhan: kull anél an kaynakl a

7. Mat emati k der ez kaynaktubrandéeapéemati kse

nas el bul uyorsunuz?
8. Bu kaynaklar °jJrencilerin matematiji ©°]
9. Bir kaynak, mat emati ksel anl amda nasél
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10Bir kaynajén naseél d a h aelirinignelerRul | anél aca

11¥J ret menin kaynak kull anéménda bilin-1:Ii
12¥]J retim y°ntemini zi belirlerken kitapla
¥rnejin kaynakl arén dersi planl ama, der
s¢re-1| erimldaerkéd iklud lialngi | i bir y¢zde ver
133Far kl & kaynaklarén ne tg¢r ©°zellikleri s

14Ders sonunda ya da d°nem sonunda kaynak
not ettijiniz dejikikIlikIler var me?
I5Ki taplar, °jJrenbitigathanenés kaPkekaygor®
16, Kaynakl arén veya kitaplarén matemati kse
kestirmeye yardémcé olabilir mi?
17.D°nem veya sene boyunca kitaplarda dej.i
konun anl atéemé, vermd?1«k sérasé, °rnekl e
18Derste, ders kitabeé kull anmak ©°Jreti mi
size bir engel mi ol ukturuyor ?)
Kkinci G°r¢kme Sorul ar é
Ders kitabe, ©°jJrenci -alékma kitabeée, ©°Jret
kull anéml ar ée:
1. Ders kiteaeptaréeal @kma kitabeée, °jJretmen keé
portallaré, matemati k dersi ©°jJretim prog

mat emati k °jJretiminize sajladéjée katkeéeyeé

e
a. Derse hazeérléekta, rtdendermakbkanget ndevae

kull anéyorsunuz?
2. Ders °ncesinde der si pl anl arken hangi K i
3. Ders sérasénda kullandéjénéz kitap var m
kull anéyorsunuz?

4. Ders kitabénda yer alnani ksloerruil,ar°ér,n epkrloebrlie
kull anéyorsunuz?
aDers kitabéndaki °rnekl eri naséel bul uy

kull anéyorsunuz?
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b.Probl eml er i naséeél bul uyorsunuz? Dersin

kull anéyorsunuz?
c Etkinlikleri Das sl nbhhngor asuama®énda n
kull anéeyorsunuz?
d Konu anl atémlaréné naseél bul uyorsunuz?
kull anéyorsunuz?
e.Dejerl endirme sorularéné nasél bul uyor
kull anéyorsunuz?
5. Ders ki tabeéendark, %rgme luersiomuleatrki nl i kIl er
hazérl anmada nasél yardémcé ol dujunu d¢k
6. ¥J renci -alékma kitaplaréndaki sorul are
a.Bu sorul aré dersin hangi akamaseénda na
b.Ders kitapaandandbh&rkseaonedir?
7. ¥ ] ret men kélavuz kitabéené hangi ama-1a Kk

a.¥)retmen kélavuzu ders kitabéné ve °Jr

mi?

b.¥Jjretmen kélavuzunun i-eriji ve konu a
8. Ders kitapl adrée§ édhéewke rkdhay nkakll laan var mé? Var

a.Bu kaynakl are tercih nedeniniz nedir?

b.Bunl ar é& hangi ama-1|la nasél kull anéyors

c. Bu kaynakl arén ders kitaplaréndan fark

I -¢nce G°r¢gkme Sorul are
senef . _

Dersin Konusu:

Tarih:
1. Derse naseél girik yapténeéez?
a.Bu giriki yaparken neleri g°z ©°n¢nde
b. Kull andéejénéz kaynak, yapteéejeénéz gir
2. Dersin ikl enarka iizliedinmisz1 bir s
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a. Kzl edijiniz bu séra kaynakl arda bel]
kaynakl aré bu anlamda kull anéyorsunu

ol ukuyor ?)

3. Derste verdijiniz °rnekl eri nasél se-ti
a. Bunl aré hangi kaynakl ardan se-tiniz?*
b. Bur Aekl eri se-erken hangi kriterl eri
c. Bunl aré ders i-inde nasél kull andéné
d ¥rnekl eri sunarken kaynaktaki hal iyl

neden dejikiklik yapma i htiyacé duyd

bulundurdunuz?)

4. Derstekullmadéej énéz soru ve problemler.i naséel
a. Bunl arée hangi kaynakl ardan se-tiniz?
b.Bu problemleri se-erken hangi kriter
c. Bunl aré ders i-inde nasél kull andéneé
d Probl emleri sorarken kaynaktan al déj

hayérsa, neden dejikiklik yapma i hti

bulundurdunuz?)

D°rde¢gnceg G°r ¢kme Sorul ar é

¥Jrencilerin kaynak kull anémlarénén dejerl
1. ¥Jrencilerin en -o0ok kullandekl aré kaynak
kul lodarPée y

2. Derste °Jrencilerle kullandéejéenéz kaynak
kull anéyorsunuz?

3. ¥]Jrencilerin ders kitaplaréndan matemat.
4. ¥Jrencilerin kaynak kull anémlar énda

amatemati k bakaré d¢gzeyl eri
bvel il erdi¢gre egyjlietriim

c.sosyee k onomi k d¢gzeyl eri
ne d¢zeyde et ki lidir?
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Bekinci G°r ¢s¢kKkme Sorul ar é

Konu Kapsaménda Kaynak ve Kitap Ku

(ders ©°ncesi sorul masée planlanan
1. Oranor ant @ konusunda °jJrencilerin ©°Jrenme
(¥Jretamépeogbel irttiiji kazanémlardan b

d¢e¢kendeg] ¢negz kazanémlar var mé?

2. Oranor ant e konusunda hangi kavraml ar é el ¢
te¢r kaynakl ar kull anacaksénéez? (Ejer va
I -in belirleyici ol du?)

3. Oranor anté konusunda ne tg¢r sorular (prol
ne t¢r kaynakl ar kull anacaksénéz? (Ejer
Ssizin i-in belirleyici oldu?)

a. Bunl arée sénéfa adgmptde dde uhanurmelakrsie
b. Ders kitabénda konuyla ilgili wverile e
kadaréné kull anmayé d¢kKéegngyorsunuz?

4. Oranor ant @€ konusunda ne tg¢r °rnekler ve ¢
sorular 1 -in ne t¢? kRjyemrakvyamrs &kubd aknayxm
°czelli kleri sizin i-in belirleyici oldu

a. Bunl aré sénéfa adapte ederken nel er.i

b. Ders kitabénda konuyla ilgili verile

kadaréné kull anmayé d¢k¢gngyorsunuz?
5. Bu bajlamda kullandéjénéez kaynakl|l areéen i
etkiliyor?

6. Ders ©°ncesindeor’gmteenckidnrewrsiun io-riam bir ha
gerekiyor mu? (¥Jjrencilerin yapmasé ger

bir kaynak kullanma r € ger eki yor mu?)

NOT: Ders °pcastpBpdé&oouan i-in ¢zerinde d

hazérl ékl ar var meé ?
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(ders sonrasé sorul maseée planlanan
7. Ders i kKleniki sérasénda belirledijiniz
uygulayabildiniz?

a. Kaynakt aki bu bilgiler naseél bir dej

b. Yapel an dejikikliklerin nedeni neyd:i
8. Ders ikl eniki sérasénda hangi kaynakl ar
9. Kull andéjéenéz kayvynakt €] kKencaslueui A] oeame
olabildi mi?

10.Der st e &mud 4 akmadyrifaj én sorul aréné, °rnekl

kull anérken nelere dikkat ettiniz?

11 Kul |l andéjénéz kaynaklar sizin bilginize
12.0ranor ant & konusunu bil meyen biri (°jJren
kull anér sa ybuunleakr doaank €knoan w* J renebi | i r mi

133.Ders °ncesinde plandéekl arénézén ne kada
neler etkili oldu?

14 Konuyla ilgili ©°dev verdiniz mi?
a.Verdiyseniz ne t¢r sorular se-tiniz?

150ranor ant @€ konusunda dq§rrekeaen |kaudka °Girleqinle

16.0ranor ant & konusu, il erleyen hangi konul e

NOT: Ders 1 Kl eniKi soérraanst één dkao nvues us o n-ri ans é;nz

dur madéej éméz bakka bir durumlar s°z konu
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