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ABSTRACT 

 

 

MIDDLE SCHOOL MATHEMATICS TEACHERSô USE OF TEXTBOOKS AND 

INTEGRATION OF TEXTBOOK TASKS INTO PRACTICE: A MIXED 

METHODS STUDY 

 

 

 

 

¥zgeldi, Meri­ 

Ph.D., Department of Elementary Education 

     Supervisor      : Assoc. Prof. Dr. Erdin­ ¢AKIROĴLU 

      Co-Supervisor: Assoc. Prof. Dr. Ayhan K¿rĸat ERBAķ 

 

June 2012, 220 pages 

 

 

The current study aimed to explore middle school mathematics teachersô use 

of mathematics textbooks and examine their integration of tasks in the textbooks 

into teaching. The framework of a mixed methods research design guided data 

collection in this study. A questionnaire called the Use of Mathematics Textbooks 

Questionnaire was developed and validated to identify the ways teachers benefit 

from textbooks. The factor analysis revealed four dimensions, namely Reading 

Student Edition Textbook, Selecting Questions from Workbook, Reading Teacher 

Edition Textbook, and Selecting Tasks and Problems from Auxilary Books. 

The results of the study showed that teachers used the student edition 

textbook for mostly during class and for lesson preparation. Teachers also used the 

student edition textbook for explaining the topic and the introductory tasks. 

However, they rarely used it for selecting problems and examples. Teachers read the 

student edition textbook mostly during and prior to class; and mostly use it for topic 

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



v 

 

selected questions from the workbook that were not included in the textbook. 

However, they occasionally picked questions to use during lessons. They frequently 

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

entrance exam problems. 

In examining the process of teachersô use of mathematics textbooks, it was 

argued that there were interpretive processes as teachers engage with and use 

textbooks. The analysis of interviews and observations showed that teachers read 

textbooks and select tasks and questions from those books. In their decisions about 

using tasks from textooks, teachers usually considered the nature of tasks and 

studentsô characteristics. 

 

 

Keywords: Mathematics Textbooks, Mathematics Teachersô Use of Textbooks, 

Teachersô Documentational Work, Middle School 
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¥Z 

 

 

ĶLK¥ĴRETĶM MATEMATĶK ¥ĴRETMENLERĶNĶN DERS KĶTABI 

KULLANIMLARI  VE KĶTAPLARDA YER ALAN G¥REVLERĶ 

UYGULAMAYA  D¥N¦ķT¦RMELERĶ: KARMA ARAķTIRMA Y¥NTEMĶ 

¢ALIķMASI 
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Doktora, Ķlkºĵretim Bºl¿m¿ 

     Tez Yºneticisi         : Do­. Dr. Erdin­ ¢AKIROĴLU 

     Ortak Tez Yºneticisi: Do­. Dr. Ayhan K¿rĸat ERBAķ 

 

Haziran 2012, 220 sayfa 

 

 

 

 

Bu ­alēĸmanēn amacē, ilkºĵretim matematik ºĵretmenlerinin matematik ders 

kitaplarēnēn kullanēmlarēnē araĸtērmak ve kitaplardaki ºrnek, problem ve tanēmlarēn 

uygulamada nasēl kullanēldēĵēnē incelemektedir. Bu ­alēĸmada, karma araĸtērma 

yºntemi kullanēlmēĸtēr. 

Matematik ºĵretmenlerinin ders kitaplarēnēn kullanēmlarēnē ºl­mek ve 

araĸtērma sorularēna cevap vermek ¿zere, farklē zaman aralēklarēnda veri 

toplanmēĸtēr. Bunun i­in dºrt farklē zaman diliminde nitel ve nicel veri toplama 

yºntemleri kullanēlmēĸtēr. ¢alēĸma kapsamēnda, matematik ºĵretmenlerin ders 

kitaplarēnēn kullanēm yollarēnēn a­ēĵa ­ēkarēlmasēnē saĵlayan Matematik Ders 

Kitaplarēnēn Kullanēmē ¥l­eĵi geliĸtirilmiĸtir. Bu ºl­eĵin yardēmēyla daha sonra 
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ºĵretmenlerin kitaplarda yer alan ºrnek, problem, tanēm, a­ēklama gibi bileĸenleri 

nasēl uygulamaya dahil ettikleri incelenmiĸtir. Bunun i­in ºĵretmenlerle gºr¿ĸmeler 

d¿zenlenmiĸ ve ders gºzlemleri yapēlmēĸtēr. Ayrēca ºĵretmenlerin ders kitaplarē ve 

ders notlarē gibi derste kullandēklarē dok¿manlar da incelenmiĸtir. 

Veri analizi sonu­larēna gºre, ºĵretmenler matematik ders kitabēnē, ­alēĸma 

kitabēnē, ºĵretmen kēlavuzunu ve yardēmcē kitaplarē bir b¿t¿n olarak ele almakta ve 

bunlarē matematiĵin ºĵretilmesi i­in ºnemli kaynaklar olarak gºrmektedir. 

¥zellikle, ders kitabē konuya giriĸte g¿nl¿k hayat iliĸkileri kurulurken, diĵer 

derslerle baĵlantē kurulurken kullanēlmakta; fakat derste ­ºz¿lecek sorular ve 

problem kapsamēnda daha ­ok ­alēĸma kitabē ve yardēmcē kitaplar tercih 

edilmektedir. ¥ĵretmenler matematiksel soru ve problem kaynaĵē olarak yardēmcē 

kitaplarē gºrmektedir. Bu baĵlamda, ºĵretmenler matematiĵin ºĵretilmesi i­in 

sēklēkla ders kitaplarēna ve yardēmcē kaynaklara baĸvurmakta, kitaplardaki ºrnek ve 

problemleri aynen kullanmakta, nadiren kendi geliĸtirdikleri materyalleri 

kullanmaktadērlar. Ayrēca, ºĵretmenlerin kitap kullanēmlarē bunlarē yorumlama, 

kitaplarēn i­eriĵinde yer alan gºrevleri se­me, bunlarē ºĵrencinin ilgisine, 

deneyimlerine ve sēnērlēlēklarēna gºre deĵerlendirme ve bunlarē entegre etme 

s¿re­lerini de i­ermektedir.  

 

 

 

Anahtar Kelimeler: Matematik Eĵitimi, Matematik Ders Kitaplarē, Ķlkºĵretim 

Matematik ¥ĵretmenlerinin Ders Kitaplarēnēn Kullanēmē 
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CHAPTER 1 

 

 

INTRODUCTION  

 

 

In school context, mathematics textbooks are among the most trusted 

materials that are directly related to teacherôs teaching and studentôs learning (Beaton 

et al., 1996), and the most commonly used resources for mathematical domains, 

topics, and the pedagogical practices used in classrooms (Valverde et al., 2002). 

Teachers often rely heavily on textbooks for decisions such as what to teach, how to 

teach it, what kinds of tasks and exercises to assign to their students (Robitaille & 

Travers, 1992); and students often use textbooks for classroom exercises and 

homework assignments (Fan et al., 2004). It is reasonable to argue that mathematics 

textbooks constitute an important part of mathematics learning and teaching. 

Textbooks have also an important role for interpreting a curriculum. They 

provide ñan interpretation of policy in terms of concrete actions of teaching and 

learningò (Valverde et al., 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 curriculum objectives and the application of the instruction 

(Tºrnroos, 2005); and they are seen as mediators between the intentions of the 

curriculum and classroom instruction (Schmidt, McKnight, Valverde, Houang & 

Wiley, 1997; Stein & Kim, 2009). Therefore, mathematics textbooks are considered 

as curriculum materials in many studies due to their key role in interpreting the 

curriculum. 

Taking the related literature into account, it can be proposed that curriculum 

materials are important parts of the lessons in 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 
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strategies (Eisenmann & Even, 2009). They are integral part of teachersô daily work 

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 activities via text and diagrammatic representations and help teachers in 

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

own (Brown, 2009). Therefore, curriculum materials are viewed to provide ñuniquely 

intimate connection to teachingò (Ball & Cohen, 1996, p.6).  

In recent years, there has been an increasing interest among the researchers in 

terms of analyzing the role of mathematics curriculum materials in learning and 

teaching of mathematics and teachersô use of curriculum materials (Lloyd, Herbel-

Eisenmann, & Remillard, 2009). Researchers have attempted to analyze and examine 

the way of teachersô interaction with mathematics curriculum materials from 

different point of views (e.g., Brown, 2009; Haggarty & Pepin, 2002; Remillard, 

1996, 1999, 2005; Sherin & Dake, 2004). Particularly, researchers have focused on 

factors that are helpful in understanding the teachersô stance toward curriculum 

materials and have an influence on teaching and teachersô use of curriculum 

materials, such as beliefs (Brown, 2002), experience (Frykholm, 2004, Nicol & 

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

2004), and pedagogical content knowledge (Van Zoest & Bohl, 2002). Researchers 

have placed the teachers at the center of the teacher-curriculum material interaction 

and focused on how teachers interpret the curriculum and curriculum materials. 

Therefore, investigating teachersô use of curriculum materials is a critical problem in 

interpreting the teacher-curriculum material interaction considering that value of 

curriculum materials is likely to depend on the ways they are used (Cohen, 

Raudenbush, & Ball, 2003). 

Researchers have recently paid more attention to explain the teacher-

curriculum material interaction over time. Several 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 important to note is that the studies considered that curriculum 
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materials are important resources for curriculum objectives and teaching of 

mathematics and support teachersô professional activity. 

Besides the growing field of research on teachersô use of curriculum 

materials, another line of research has focused on the interaction between 

mathematics teacher and resources and their consequences for professional growth. 

In this regard, the documentational approach of didactics (Gueudet & Trouche, 

2009) informs the investigation of teachersô mathematical activities and their use of 

resources. Particularly, the documentational approach of didactics provides a similar 

perspective within the research studies on teachersô use of curriculum materials in 

terms of teachersô interaction with curriculum materials, but focuses 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 in his/her teaching, implementing them in practice, 

sharing it with colleagues, and managing available resources (Gueudet & Trouche, 

2009). Gueudet and Trouche (2009) called this work teachersô documentational work 

which is considered within the studies related to selecting and adapting mathematical 

tasks (e.g., Ball & Cohen, 1996; Sherin & Drake, 2004). Therefore, teachersô 

documentational work is important in understanding of teachersô selecting, 

integrating, and adapting tasks in resources and plays a key role in making sense of 

teachersô use of resources. The scope of the current study allows to frame teachersô 

selection, adaptation, and implementation of tasks from mathematics textbooks. 

Gueudet and Trouche (2009) provided a comprehensive framework to 

understand teachersô use of resources. They focused not only on curriculum materials 

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, 

discussion with a colleague or with students, etc. Significantly, Gueudet and Trouche 

(2009) did not isolate resources from one another; they noticed that resources should 

be remained as ña set of resourcesò (p. 200). However, the conceptualization of set of 

resources in many research studies on teachersô use of curriculum materials has not 

received sufficient attention; in fact it is often ignored. Therefore, the 

documentational approach of didactics provides a framework for investigating 
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teachersô use of textbooks, as well as their use of personal records, discussion with 

students, and supportive materials in the current study. 

In particular, the documentational approach of didactics (Gueudet & Trouche, 

2009) explains the interaction between mathematics teacher and resources, and their 

consequences for professional growth. As a new area of research, little is known 

about this approach focusing on the ways of teachersô documentation work in 

mathematics. However, there has been a growing interest in the studies of 

investigating the teacher-resource 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 in a very diverse context and provide information about 

teachersô integration of textbooks into practice and the role of textbooks as teaching 

resource. 

In the current study, mathematics textbooks were considered as curriculum 

materials in terms of exploring teachersô use of textbooks since textbooks mediate 

the relationship between the curriculum objectives and the enactment of the 

instruction. Additionally, mathematics textbooks are considered as resources for 

teaching and learning of mathematics since set of mathematics textbooks (e.g., 

student edition textbook, workbook, teacher edition textbook, and auxiliary book) 

provide materials for students and teachers. In this regard, it could be interpreted that 

the documentational approach of didactics provides a comprehensive framework in 

terms of examining teachersô integration of tasks from the textbooks into practice 

and teachersô interaction with textbooks. 

1.1 Mathematics Textbooks in Turkish Schools 

Mathematics textbooks have official status in Turkey and reflect official 

mathematics curriculum. To be used in schools, any mathematics textbook needs to 

be approved by the Turkish Ministry of National Education (MoNE). Among the 

approved mathematics textbooks, the ministry of education decides which textbook 

can be used by which public 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., grades 6-8). There 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., grades 1-8) are prepared in triple 

sets consisting of student edition textbook, workbook and the teacher edition. The 

student edition includes problems, examples, definitions, and activities that support 

student learning in mathematics. The workbook contains additional problems and 

exercises. The teacher edition is designed to help teachers prepare lessons and 

includes step-by-step teaching notes, expected learning outcomes, curriculum 

objectives, suggestions for enrichment exercises and activities, answer keys, and 

additional comments. Moreover, the structure of the teacher edition comprises a copy 

of the student edition textbook and workbook pages with solutions and answers on it. 

In this study, ues of sixth, seventh, and eight grade students edition, workbook, and 

teacher edition textbooks were analyzed separately. 

1.2 Purpose of the Study 

Regarding the existing literature on mathematics teachersô use of resources 

(in particular curriculum materials and textbooks) and the relationship between 

teachers and resources, the present study aimed to explore middle school 

mathematics teachersô use of mathematics textbooks and examine teachersô 

integration of tasks in the textbooks into practice. In particular, a questionnaire was 

developed to explore teachersô use of textbooks considering that there was no 

questionnaire available designed to identify teachersô use of textbooks and selection 

of tasks from textbooks. Moreover, in a follow-up study, teachersô integration of 

tasks from textbooks into practice was examined. The reason for the qualitative 

follow-up data was to contextualize the initial quantitative results to better explain 

the interaction between teachers and textbooks. 
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1.3 Research Questions 

The central research question of this study was: ñHow do middle school 

mathematics teachers use mathematics textbooks and integrate tasks from 

mathematics textbooks into practice?ò This question was examined using a mixed 

method design which provided a framework and logic to guide the implementation of 

the research methods. The exploratory design and the explanatory design procedures 

were employed subsequently in two stages. Particularly, the purpose of the 

exploratory design was to explore the middle school mathematics teachersô use of 

textbooks. The purpose of the explanatory design was to examine teachersô 

integration of tasks from textbooks into practice. 

Employing a mixed methods research design, the study addresses the 

following three research questions: 

1. What is the nature and the number of factors that affect the mathematics teachersô 

use of mathematics textbooks? 

2. Do middle school mathematics teachersô use of textbooks differ for teachers with 

differing demographics? 

2.1. Is there a statistically significant difference in teachersô use of textbooks 

between male and female teachers, as elicited by Use of Mathematics 

Textbooks Questionnaire? 

2.2. Is there a statistically significant difference in teachersô use of textbooks 

between teachers with different level of teaching experience, as elicited by 

Use of Mathematics Textbooks Questionnaire? 

2.3. Is there a statistically significant difference in teachersô use of textbooks 

between teachers who have different numbers of student in classroom, as 

elicited by Use of Mathematics Textbooks Questionnaire? 

3. How do middle school mathematics teachers integrate the tasks in the mathematics 

textbooks in their instructional practices? 

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

approaches to answer the research questions. 
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1.4 Significance of the Study 

Understanding the relationship between teacher and resources (e.g. textbooks 

and curriculum materials) is important to be able to support learning and teaching of 

mathematics. The contemporary issues in the study of teachersô use of curriculum 

materials (e.g. Remillard, 2005; Remillard & Bryans, 2004; Sherin & Drake, 2004), 

and the teachersô use of textbooks (e.g. Brown, 2009; Haggarty & Pepin, 2002; 

Johansson, 2007) suggest that the interaction between teacher and resources need to 

be carefully examined since there are a bidirectional relations between teachers and 

resources. Particularly, examining mathematics teachersô use of textbooks and the 

interaction between teacher and mathematics textbooks may enable us to better 

understand the teaching process in mathematics. 

Researchers have placed teachers at the center of the teacher-curriculum 

material interaction and focused on how teachers interpret the curriculum materials 

and textbooks. However, there are still unanswered questions about how the features 

of curriculum materials influence the teachersô interaction with mathematics 

curriculum materials (Remillard, 2009). According to Remillard (2005), the 

characteristics of curriculum and curriculum materials should be encountered and 

figured in the participatory relationship that shapes how teachers interact with 

curriculum materials and how they use them in planning and enacting instruction. 

For this reason, it can be confirmed that there is a necessity of specifying the 

characteristics of textbooks to examine the interaction between teacher and 

textbooks. In this regard, the documentational approach of didactics might provide 

valuable information and a more comprehensive framework in terms of examining 

teachersô integration of tasks from the textbooks into practice and teachersô 

interaction with mathematics textbooks. In this regard, the current study will attempt 

to fill a gap in literature. 

In the literature, there has been no study that explicitly explored the teachersô 

use of set of textbooks (e.g., student edition textbook, workbook, teacher edition 

textbook, and auxiliary books) and the interaction between teachers and the set of 

those textbooks. In this regard, the documentational approach of didactics and the 

main process of teachersô engaging with curriculum materials (Remillard, 1999; 
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Sherin & Drake, 2004) lead 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 research regarding mathematics teachersô use of 

textbooks. Therefore, this research will contribute to the body of research that 

curriculum developers, textbook publishers, educators, and teachers can benefit in 

developing curriculum and textbooks. 

The teachersô interaction with the resources, associating in particular 

textbooks, in Turkey has not received sufficient attention by 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 largely ignored in educational studies in Turkey. For this reason, it could be 

claimed that there is a need for specifying the interaction between teachers and 

textbooks and the role of textbooks in teachersô works. The current study is intended 

to fill this gap in the literature. In this context, as Haggarty and Pepin (2002) 

reported, different cultural and educational values certainly have particular meaning 

in providing a representative picture of a country and also promote a shared 

understanding and principle for components of framework for use of textbooks and 

curriculum materials. Owing to that, the data from Turkish educational context 

provides a particular cultural educational characteristic about using mathematics 

textbooks and additional information for the related literature on textbook use and 

teachersô documentational work.  

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), textbook is defined as the 

ñkernels of instruction-theorems, rules, definitions, procedures, notions, and 

conventions which have to be learned as knowledgeò (p.25). In this study, Howsonôs 

(1995) definition was adapted for analyzing teachersô use of mathematics textbook. 

Moreover, mathematics textbook refers to the textbooks officially approved by the 

Turkish Ministry of National Education and distributed free of charge to students and 
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teachers. It includes student edition textbook, its workbook and the teacher edition 

textbook. 

 

Student Edition Textbook: In this study, student edition textbook refers to the book 

used by a student in which problems, examples, definitions, and activities are 

included. 

 

Workbook: In this study, workbook refers to the book used by a student in which 

additional problems and activities are included. 

 

Teacher Edition Textbook: In this study, the teacher edition textbook refers to the 

book which is designed to help teachers prepare lessons and includes step-by-step 

teaching notes, expected learning outcomes, curriculum objectives, suggestions for 

enrichment exercises and activities, answer keys, and additional comments. 

Moreover, the structure of the teacher edition textbook comprises a copy of the 

student edition textbook and workbook pages.  

 

Auxil iary Book: In this study, auxiliary book refers to the mathematics textbooks 

which were commercially produced by textbook publishers and particularly designed 

to help students to prepare for the national examinations (i.e. High School Entrance 

Exam). 

 

Curriculum Material : Curriculum materials refers to ñinstructional guides that 

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

(the what of teaching)ò (Stein, Remillard, & Smith, 2007, p.323). In this study, 

curriculum material was considered as a critical resource for studentsô learning of 

mathematical content and teachersô mathematical instructional decisions. 

Particularly, mathematics textbooks were considered as curriculum materials to 

explore teachersô use of textbooks in this study. 
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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). In 

particular, Gueudet and Troucheôs (2009) definition of resources was adapted into 

the current study and were particularly considered as material resources such as 

textbook, curriculum guidebook, student workbook, teacher edition textbook, 

teaching notes, work sheets, auxiliary books, and internet while planning and 

enacting instruction.  

 

Use of Mathematics Textbook: The meaning of use included ñhow teachers engage 

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, and the role 

resources play in teachersô practiceò (Lloyd et al., 2009, p.7). In this study, 

mathematics textbook was considered as a resource, and this definition was adapted 

for analyzing the use of textbook. 

 

Teachersô Documentational Work : Teachersô documentational work was called to 

mean 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 in his/her teaching, implementing them in practice, 

sharing it with colleagues, and managing available resources (Gueudet & Trouche, 

2009). In this study, the teachersô documentation work encompassed the interactions 

between teacher and resources. 

 

Document: In this study, document was developed by teachers through a 

documentation work and was considered as an outcome of teachersô professional 

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

The current dissertation is divided into six main chapters. The first chapter 

presents the importance and significance of study by giving a summary of related 

theoretical background. Chapter 1 gives also definitions of the important terms used 

in this study. Chapter 2 provides a detailed review of literature about the teachersô 

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 quantitative results comprising the descriptive and the inferential statistics 

in the light of the research questions. Moreover, Chapter 4 provides the findings of 

the qualitative data analysis constructed on the results of the descriptive data. Finally, 

Chapter 5 discusses the findings by relating the results with the pertinent literature. 

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 mathematics teachersô use of mathematics textbooks and examining the 

teachersô integration of tasks in the textbooks into practice. To accomplish this 

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 by (Gueudet & 

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 textbooks and 

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, resources play a critical 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 their practice 

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 didactics (Gueudet & Trouche, 2009) attempts to the 

interaction between mathematics teacher and resources, teachersô integration of a 

resource into the practice, and their consequences for professional growth. It informs 

the investigation of teachersô integration of a resource into their practice and their use 

of resources. 
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In this approach, the concepts of documentation work, documentational 

genesis, teachersô documentation, and the dialectical relationship between resources 

and document have been introduced and discussed within the methodology that is 

used for studying mathematics teachersô documentation. These elementary concepts 

were developed based on the instrumental approach in mathematics (Guin, Ruthven, 

& Trouche, 2005) and the work of Rabardel (1995). Significantly, the instrumental 

approach brings into question of teachersô professional practice and their choices 

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 knowledge 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., 2005; Haspekian, 2005; Maschietto & Trouche, 2009; Ruthven, 

2002). 

According to Gueudet, Pepin, and Trouche (2011), a number of concepts 

were also derived from document management (P®dauque, 2006) and curriculum 

material (Remillard, 2005). Moreover, they stated that the contemporary issues in the 

study of teachersô use of curriculum materials (e.g. Arbaugh & Brown 2005; Ball & 

Cohen, 1996; Christou et 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: teachersô documentation work, dialectic relationship between 

resources and document, and documentational genesis. In addition, the review of the 

relevant studies relying on teachersô uses of resources and curriculum materials were 

elaborated in the context of the documentational approach. 

2.1.1 Dialectic Relationship between Resources and Document 

Teachersô documentation work is called 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 in 

his/her teaching, implementing them in practice, sharing it with colleagues, and 
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managing available resources (Gueudet & Trouche, 2009). The documentation work 

encompasses the interactions between teacher and resources. The design and 

enacting processes are intertwined in this work (Gueudet, Pepin, & Trouche, 2011). 

Therefore, the notion of ñdocumentationò means the teachersô work with resources 

and the outcomes of the design and enactment process. This approach acknowledges 

the process of mathematics teachersô work with resources and their use of resources.  

Teachersô choices and professional activity is at the heart of the 

documentational process in which resource is turned into a document (Gueudet & 

Trouche, 2009). The concept of document was developed based on the concept of 

instrument. According to Verillon and Rabardel (1995), an instrument is developed 

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. According to this view, 

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 to solve a given 

problem (Verillon & Rabardel, 1995). 

Verillon and Rabardel (1995) characterized the relations or interactions 

between subject and object based on a model, namely the Instrumented Activity 

Situations (IAS) proposed by Rabardel and Verillon (1985). This model (Figure 2.1) 

represents the subject-object interaction, which highlights the intermediary status of 

instrument. Even though it seems a bipolar relation between subject and object, other 

interactions should be considered: ñinteractions between the subject and the 

instrument, interactions between the instrument and that upon which it enables action 

to be taken and, finally, the subject-object interactions mediated by the instrumentò 

(Verillon & Rabardel, 1995, p.10). For example, when a baby is learning to use a 

spoon (subject-object interaction); she/he has to learn how to keep some milk in the 

spoon (instrument-object interaction). In this process, she/he learns about the liquids 

(subject-object 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 process of instrumental 

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 didactics of mathematics in 

order to study studentsô mathematics learning process related to their use of symbolic 

calculators. They focused on the ways in which artifacts (e.g. spreadsheet, calculator) 

turn into instruments for teachers and students for their mathematical activities. 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 an instrumental 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 bidirectional relationship between a subject (her/his knowledge) 

and an artifact (its constraints and possibilities). The process consists of two 
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components: instrumentalization (directed toward the artifact) and instrumentation 

(directed toward the subject).  

 

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

 

According to Guin et al. (2005), the instrumentalization is the indication of a 

subjectôs activity; for example, the subject thinks about the purpose of the calculator 

and its use. Rabardel (2002) used the term instrumentalization process in line with 

the evolution of artifact: ñselection, regrouping, production and institution of 

functions, deviations and catachresis, attribution of properties, transformation of the 

artifact (structure, functioning etc.)ò (p.103). It is a kind of elaboration about the 

artifact, and involves adaptation and forming of artifact (Rabardel & Bourmaud, 

2003). Thus, the instrumentalization tends to improve an artifact. On the other side, 

instrumentation is a process in which the constraints and potentialities of an artifact 

shape the subject (Guin et al., 2005, p.148). Rabardel (2002) stated that 

instrumentation process deals with the emergence of utilization schemes: ñtheir 

constitution, their functioning, their evolution by adaptation, combination 

coordination, inclusion and reciprocal assimilation, the assimilation of new artifacts 

to already constituted schemes, etc.ò (p.103). Therefore, this process consists of 

development or adaptation of utilization schemes (Rabardel & Bourmaud, 2003). 
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Based on the instrumental approach, the documentational approach provides 

the genesis as a process in which teachers adapt and form the resources. In the 

documentational approach, the intertwined process between teacher and resources 

corresponds to the relationship between artifact and subject, as described in the 

instrumental approach. Particularly, the intertwined process is represented by 

instrumentation (resources supporting teacherôs activity) and instrumentalization 

(teacher working on resources) (see Figure 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.e. document and 

documentational genesis (Gueudet & Trouche, 2009).  

 

Figure 2.3 Schematic representation of a documentational genesis (Gueudet & 

Trouche, 2011, p.5) 

 

Figure 2.3 represents the ongoing process for documentation, namely the 

documentational genesis. The bidirectional relationship between teacher and 

resources is specified by the instrumentalisation and instrumentation, based on the 

instrumental approach by Guin et al. (2005). Particularly, the instrumentalisation 

dimension indicates teachersô appropriation and reshaping processes, and the 

instrumentation dimension indicates the influence on the teacherôs activity of the 
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resources (Gueudet & Trouche, 2009). Furthermore, there are a number of factors 

influencing teachersô documentational process such as institutional and contextual 

issues, and teachersô practice, beliefs, and knowledge. This process can be illustrated 

by the equation:  

 

Document = Resources + Scheme of Utilization 

 

In this equation, document is represented as a verb: ñto support something (here the 

teacherôs professional activity) with documentsò (Gueudet & Trouche, 2009, p.205). 

It is developed by teachers through a documentation work, and evolved through 

documentational geneses. It can be considered as an outcome of the teachersô 

professional activity. This equation actually represents a dialectical relationship 

yielded between resource and document. 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 from the teachersô professional activity and professional development 

because a document is developed by teachersô use of the set of resources and 

specifically shaped by teacherô activity and experience through the classroom context 

(Gueudet & Trouche, 2009). Furthermore, this equation denotes a dynamic 

relationship between resources and document; however, it is a static equation 

(Gueudet, Pepin, & Trouche, 2011). The dynamic relationship indicates that the 

documentational genesis continues with the involvement of other documents in the 

process. This process goes on: ñthe document gives birth to a new resource, likely to 

combine with others, to be involved in new genesesò (Gueudet & Trouche, 2009, 

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 the operational invariants, which entail the cognitive 

structure of the teachersô action (Gueudet & Trouche, 2009). On the other side, the 

observable part denotes ñthe regularities in the teacherôs action for the same class of 
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situations through different contextsò (Gueudet & Trouche, 2009, p.208). This part is 

called usages. Then, the equation can be represented in a more detailed way: 

 

Document = Resources + Usages + Operational Invariants 

 

The following section describes the scheme of utilizations and the dialectical 

relationship between document and resources. 

2.1.2 Scheme of Utilization and Usages 

Guin et al. (2005) expressed that ña subject builds an instrument in order to 

perform a type of task; this instrument is thus composed of both artifact (actually a 

part of the artifact used to perform these tasks) and subjectôs schemes allowing 

her/him to perform tasks and control her/his activityò (Guin et al., 2005, p.145, italics 

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. Particularly, 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 action along the lines of ñif-thenò which allow the sequencing of 

subjectsô 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 invariants that pilot the subjectôs recognition of elements 

pertinent to the situation and information gathering on the situation to be dealt 

with (Rabardel, 2002, p.79). 

 

From the description of utilization schemes, schemes are related to subjectôs 

activity, which is oriented to reach the goal; therefore, using a scheme is a purposeful 

activity to reach a goal. Therefore, a scheme of utilization is ñan invariant 

organization of the activity to achieve a type of taskò (Gueudet, Pepin, & Trouche, 

2011, p.5). It can be adapted to new context, and connected to other schemes.  
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In particular, ñoperational invariantsò are most important for the identification 

of utilization of schemes because they allow identifying the characteristics of 

situations that subjects truly take into consideration (Rabardel, 2002). In the teacherôs 

documentational work, the operational invariants are the inference of the teachersô 

anticipations and actions. They are inferred from teachersô beliefs and outcomes of 

their activity through their documentational work with a set of resources. They are 

based on teachersô experience in teaching with resources. 

Moreover, operational invariants can be categorized into general and specific 

operational invariants. Gueudet and Trouche (2009) mentioned that general 

operational invariants are related to teachersô experience regarding instruction and 

ideas about learning of mathematics. These operational invariants are the inference 

of the teachersô anticipations and actions. They are inferred from teachersô beliefs 

and outcomes of their activity through their documentational work with a set of 

resources. On the other side, specific operational invariants are more specific 

evolution in teacherôs practice. For instance, the observation of mathematics 

teachersô activity showed that ñstudents understand and memorize better a formula 

when a class discussion is organized before the teacher writes the formula on the 

boardò; ñimmediate application exercises support the understanding of a formulaò 

(general); ñthe association side-horizontal and height-vertical must be avoidedò; 

ñstudents must make precise the unit when they compute an areaò (specific) 

(Gueudet & Trouche, 2009, p.209).  

2.1.3 Resources  

Resources have different meaning and naming in line with their context 

(Adler, 2000; Cohen et 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 context: human 

resources (persons and processes), material resources (technologies, school 

mathematics materials, mathematical objects, everyday objects), and social and 

cultural resources (language and time). Certainly, this type of categorization 

provides their examination and their use in their related context.  
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Cohen et al. (2003) proposed a more comprehensive approach to Adlerôs 

view of resources. They distinguished the types of resources into three categories: 

conventional resources (teachersô formal qualifications, books, facilities, class size, 

and time), personal resources (practitionersô will, skill, and knowledge), and 

environmental and social resources (state guidance for instruction, academic norms, 

professional leadership, and family support). These types 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 constrain the causality, and have 

moderating impact on student achievement (Cohen et al., 2003).  

According to Cohen et al. (2003), teachers use the resources to design 

lessons, evaluate studentsô work, and manage time and settings. In this sense, 

teachers need to ñuse knowledge, coordinate instruction, mobilize incentives for 

performance, and manage environmentsò (p.124). What is significant to note is that 

Cohen et al. emphasized the importance of teaching skill, will, and knowledge which 

is the requisite for using resources. 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 

mathematics text than teachers who donôt know the subject or know it but not know 

how to present it to learners. With this perspective, 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 with Adler (2000) and Cohen et al. (2003). Significantly, Gueudet and 

Trouche (2009) did not isolate resources from one another; they noticed that 

resources should be remained as ña set of resourcesò (p.200). They include 

everything which plays a crucial role for a teacher who draws on them in his/her 

activity. Therefore, in the documentational approach, the word of resource 

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) clarified the distinction between resources and 

document based on the instrumental approach. The distinction between them was 

introduced by the instrumental approach (Rabardel, 1995), between artifact and 
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instrument. In this sense, a resource can be an artifact (i.e. it is an outcome of human 

activity (Rabardel, 1995)) but it exceed artifact (Gueudet, Pepin, & Trouche, 2011). 

Therefore, resources are not limited to technological tools in the documentational 

approach (whereas the mostly used resources are technological tools in the 

instrumental approach). More generally, Gueudet et al. (2011) considered resources 

as material resources and non-material resources in the documentational approach. 

Particularly, non-material resources such as a discussion with a colleague, or 

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 teacher-resource interaction can be observable 

(Gueudet, Pepin, & Trouche, 2011). For instance, teachersô notes on a book, 

modifications on a book or a file, or a slide used by teachers are visible through the 

documentation work. In this sense, teachers often benefit from different types of 

material resources, 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 teachersô documentation work (i.e. selecting resources, combining 

and using them, and revising amongst others etc.), conceptualizing the articulation 

between documentation work and professional growth. In this study, this theoretical 

approach provided to examine teachersô selecting, using, and combining tasks in the 

mathematics textbooks. Particularly, the mathematics textbook was considered as a 

primary resource for teachersô documentational work in this study. In this process, 

two components, instrumentalization (directed toward the textbooks) 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 issues in the study of teachersô use of curriculum materials 

(e.g. Remillard, 2005; Remillard & Bryans, 2004; Sherin & Drake, 2004), and 

teachersô use of textbooks (e.g. Brown, 2009; Haggarty & Pepin, 2002; Johansson, 

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 some important factors in explaining the teachersô use of 

curriculum materials: teachersô experience (Van Zoest & Bohl, 2002) and teachersô 

concern (Christou et al., 2004, 2009). Particularly, Christou et al. (2004) was 

examined how beginning teachersô concerns differed from the concerns of 

experienced teachers in using new mathematics curriculum materials. Examining the 

teachersô concern regarding the implementation of a new mathematics curriculum 

and the adopted new mathematics textbooks, Christou et al. (2004), asserted that 

teachersô concerns differ with respect to their involvement in the innovation and their 

teaching experiences. The findings of Christou et al.ôs (2004) study showed that 

beginning teachers had less worries about the implementation of the curriculum 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 considering 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 studies. One useful starting point when studying what is 

curriculum is to consider three levels, namely intended, implemented, and attained 

curriculum (Robitaille et al., 1993). The intended curriculum is functional at the 

educational system level and includes the aims and goals embodied in official 

documents (Schmidt et 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 students acquire.  
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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 levels, curriculum refers to what is enacted in the 

classroom (Schmidt et al., 1997). Curriculum is often used as the written resources 

(e.g. textbooks, teachersô guide) provided to teachers and students for their 

instruction. This is used to refer to the potentially implemented curriculum as the 

intermediate stage between the intended and the enacted curriculum (Tºrnroos, 

2005). In this sense, the textbooks and the other written resources are connected to 

the potentially implemented curriculum.  

For the sake of clarity, the word curriculum has been considered as the 

enacted curriculum in 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 implemented curriculum deals with the 

curriculum material or written curriculum resources throughout this study. Therefore, 

the word curriculum varies with the meaning and is considered in its context.   

2.2.2 Perspectives on Teachersô Use of Curriculum Materials and Textbooks  

Teachersô use of mathematics curriculum materials has drawn considerable 

attention in recent years (e.g. Christou et al., 2004; Brown, 2002, 2009; Haggarty & 

Pepin, 2002; Remillard, 1996, 1999, 2005; Sherin & Dake, 2004). Researchers have 

attempted to analyze and examine the way of teachersô interaction with materials 

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 teaching 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 take a different perspective because the fidelity 

between teaching and written words in the curriculum resources is not possible in 

their view. Similarly, as Lloyd, Herbel-Eisenmann, and Remillard (2005) state, 
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[whereas] research revealing the ways that teachers shape or transform 

curriculum materials raises questions about the possibility of curricular 

fidelityéit would be inaccurate and irresponsible to conclude that all 

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 curriculum resources into the classroom and assume an active 

participation between teacher and curriculum materials and concentrate on the 

factors that are helpful in understanding the teachersô stance toward curriculum 

materials (Brown, 2002). In the following sections, two perspectives are outlined by 

considering their associations with teachersô activity. 

2.2.2.1 Following Curriculum Materials (Textbook Integrity) 

Research from the fidelity perspective in curriculum studies involves the 

determination of the 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 are the primary resource for studentsô opportunities for learning. 

In an effort to address this issue, Freeman and Porter (1989) examined four 

elementary mathematics teachersô use of textbooks and compared the content taught 

by teachers with the textbook content in elementary 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 ñwhat topics to teach, how much time to spend on each topic, and the 

order in which topics are presentedò (Freeman & Porter, 1989, p.418). The authors 

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 ñprimary guideò to decide about contents, student 

activities, and pedagogical approach in designing instruction (Chval, Ch§vez, Reys, 

& Tarr, 2009). Chval et al. (2009) have developed -textbook integrity- a more clearly 
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defined perspective on curriculum fidelity and implementation. They described the 

textbook integrity as ñthe extent to which the district-adopted textbook serves as a 

teacherôs primary guide in determining the content, pedagogy, and the nature of 

student activity over an identified period of timeò (p.72). They stated that teachers 

covered a comparable amount of the textbooks (on average 58%) and used their 

textbooks in lessons (on average 87%). These findings indicated that 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 examining textbook integrity focus on the degree to 

which their teaching practices match the curriculum standards. The primary emphasis 

places on documenting teachersô work to determine the influence of textbooks on 

student learning. This view offers insights into the teacher-textbook 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 Adapting Curriculum Materials  

Studies over 30 years on characterizing and studying the knowledge of 

curriculum use addressed the teachersô interactions with curriculum materials and the 

role of the curriculum materials. Research has shown that when teachers interact with 

curriculum materials, they do so in dynamic and constructive ways rather than a 

straightforward process (Brown, 2002, 2009; 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 teachersô decisions. 

In line with this perspective, researchers seek to understand when teachers 

use curriculum materials, and why. An underlying assumption of the studies is that 

ñteachers are central players in the process of transforming curriculum ideals, 

captured in the form of mathematical tasks, lesson plans and pedagogical 
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recommendations, into real classroom eventsò (Lloyd et al., 2009, p.3). Therefore, 

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 their choices influence classroom environment (Remillard, 2009).  

In particular, Remillardôs (2005) study was based on a teacher-curriculum 

relationship framed by the previous empirical research on the use of curricular 

resources. This study was based on a teacher-curriculum 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. Remillard (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 relationship between teacher and curriculum.  

The participatory relationship is embedded in the local and global context. 

Specifically, the school context influences the way of teachersô reading and using 

mathematics curriculum materials. The characteristics of teacher such as knowledge, 

beliefs, goals, experiences, capacities, and perceptions are the factors for identifying 

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 look are other factors for identifying the 

relationships between the teacher and the curriculum. Therefore, the characteristic of 

teacher and curriculum influences and shapes the way of the teacher-curriculum 

participatory relationship (Remillard, 2005). 

Within the dynamic and constructive perspective, Remillardôs (2005, 2009) 

work represented a growing body of literature in using curriculum materials. 

Remillard (1996, 1999) studied two experienced mathematics teachers using a 

reform-oriented textbook for the first time and examined the interaction between 

teachers and the textbook through a qualitative study. The analysis indicated that 

there were several factors influencing teachersô using and reading textbook. 

Particularly, the variety of teachersô beliefs and decisions had an impact on using 

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 purposes. As a result, teachersô using textbooks 

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 

teachersô perspectives on mathematics learning, teaching, and the role of the 

curriculum materials in teaching. They mentioned that the teachersô process of 

enacting Standards-based curriculum changed when the teachers examined the 

unfamiliar tasks. The researcher indicated that teachersô ideas about mathematics 

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 Remillard and Bryans (2004) ñteacherôs orientation 

toward curriculum materialsò is grounded on the relationship among the curriculum 

materials, the enacted curriculum, and the possibilities for teacher learning. The 

construct of orientation toward curriculum is defined as the mediator that represents 

the teachersô perspectives and dispositions about mathematics teaching, learning, and 

curriculum which are the critical factors influencing the teachersô use of curriculum 

in the classroom and the subsequent opportunities for both student and teacher 

learning (Remillard & Bryans, 2004). 

The teachersô use of curriculum is the main structure of the orientations 

because the orientations are categorized according to the similarities in dispositions 

among the teachers. Particularly, the orientations were identified with three 

categorizations: intermittent and narrow, adopting and adapting, and through 

piloting. According to this categorization, the teachers preferred to use the 

curriculum materials as a primary source for their teaching, and to make adaptations 

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 orientations -intermittent and narrow- represents 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 orientations ïadopting and adapting- includes the use of the 

materials as a guide, that is, ñwhat topics to teach and how to sequence them, as well 

as many tasks they presented students to work onò (p.374). The teachers are 

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 the pedagogical strategies and suggestions from the guides. The third category 

of the orientations ïthrough 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 

structuring the lesson. They tend to follow the suggestions and guidance of the 

materials -specifically the curriculum guide-.  

Generally, the teachersô stance toward mathematics learning and teaching is 

similar and they see the curriculum material as a guide or partner in their teaching. 

Therefore, their orientations are categorized as piloting 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 as a resource for them.  

Building on Remillardôs (2005) work, Brownôs (2009) perspective was rooted 

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 material or 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 use: offloading, adapting, and improvising with curriculum 

materials (Brown, 2009, p.24). 
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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 describing teacherôs use of curriculum materials. For instance, teacher 

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 a degree 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 degree of agency 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 strategies. This relationship is actually more specified 

when it is compared with framework components of teacherïcurriculum relationship 

(Remillard, 2005).  

Not surprisingly, researchers from different perspectives have pursued 

different research designs and analyses. Researchers, 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 analyses 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 the following section, the primary processes in 

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

2.2.3 Main Processes of Teachersô Engaging with Curriculum Materials  

Research has shown that teachers interpret the curriculum with respect 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, 

understanding the teachersô interactions with curriculum materials requires an 

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 materials which involves multiple steps. According to this interaction, 

teachers first select materials; however, the options offered to the teachers are often 

restricted by higher organs in the educational hierarchy. Second, they interpret these 

materials in planning and during instruction with regard to their perception of 

materials. Third, they reconcile their perceptions of the intended plan with their own 

goals and with the limitations of the setting. Fourth, they accommodate the studentsô 

interests, experiences, and limitations. Finally, they modify the setting according to 

their own decisions and to their studentsô capacities. These steps proposed by Brown 

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 

in teachersô use of curriculum materials. Sherin and Drake (2004) examined the key 

interpretive activities ñreading, evaluating, and adapting the curriculum materialsò 

(p.4) in the process before, during, and after instruction. Their findings indicated that 
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teachers tended to use their own approaches to curriculum use; thus the pattern of use 

or curriculum strategies 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 selection is framed by the teachersô assumptions about content and 

pedagogy because they are influential factors on teachersô ideas about learning and 

teaching of mathematics. There are mainly two approaches to task selection: 

appropriation and invention (Remillard, 1999). When teachers appropriate tasks 

from textbooks, teachers represent tasks directly from textbooks and show them to 

students. Generally, the tasks that teachers appropriate are related to problems of day 

and basic exercises on studentsô textbook. On the other hand, when teachers do not 

prefer to select tasks from textbooks, they use textbooks as a resource for 

representing the mathematical ideas. Then, teachers tend to adapt and invent their 

own tasks. Generally the tasks that teachers invent tasks represent teachersô ideas 

because teachers believe that their ideas are more important than the ideas given in 

textbooks. 

The presentation of tasks by textbooks plays a role in selecting and designing 

of tasks (Remillard, 1999). Generally, a textbook provides a variety of supplemental, 

exploratory, and problem-solving tasks 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 

textôs ability to support the related tasks consistently because it increases the 

likelihood of selecting the familiar tasks. Therefore, the presentation of tasks in 

textbooks might influence the teachersô task decision. 

2.2.3.2 Reading of Curriculum Materials 

Remillard (1999) mentioned that tasks selection can be varied due to the 

different ways of reading of curriculum materials. According to Remillard (1999), 

reading means ñmaking meaning through engaging written textò (p.318). When 
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teachers read the text, they attend to the some parts of text and dismiss others. In this 

sense, ñreadingò involves the teacherôs attempt to understand what is written in the 

materials, ñwithout imposing on it oneôs own convictionsò (Ben-Peretz, 1990, p.66). 

Therefore, they bring their interpretation to what they read. 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. This is because reading text involves ña series of tacit decisions about 

what to attend to and how to interpret itò (Remillard, 1999, p.324). 

Reading of curriculum materials occur when teachers read the materials to 

ñget inside the intentions of the curriculumò (Sherin & Drake, 2004, p.6). Teachers 

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. 

Therefore, it is mostly examined before the implementation to plan the instruction. 

In examining the process of reading the curriculum, Sherin and Drake (2004) 

identified three general approaches. One of the approaches is related to teachersô 

reading the big ideas of a 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 in lesson 

and focus on main activities. On the contrary, the second one is connected to 

teachersô reading the curriculum for lesson details prior to instruction. For instance, 

teachers examine concepts of lesson in detail and suggestions about how to 

implement lesson. In other saying, they pay attention to ñthe pedagogical strategiesò 

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 to instruction, 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 

lesson. They select ñappropriate examples or read an explanation word-for-word 

from the teachersô guideò during instruction (Sherin & Drake, 2004, p.25).  



34 

 

2.2.3.3 Evaluating of Curriculum Materials  

Remillard (1999) stated that there are the factors which influence the 

approach of teachersô readings: ñthought about the contents and nature of the 

mathematical terrainò and ñthe views each held about teaching and learningò (p.326). 

If teachers believe that mathematics learning occurs through knowing concepts and 

relationships, then they focus on the conceptual understanding in reading the text. 

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, the beliefs and knowledge about 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. Actually, evaluating of curriculum materials is 

occurred when teachers read and interpret them based on teachersô knowledge and 

beliefs (Sherin & Drake, 2004). Significantly, evaluating of the materials depends on 

teachersô interpretation of the materials with respect to the audience. The audiences 

are sometimes the teacher, the students, or other constituents, 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 or curriculum strategies differed across 

students, teachers, and parents. Considerably, their evaluation is strictly related to 

studentsô understanding of mathematics and meeting the needs and their own 

understanding of teaching and learning of mathematics. 

2.2.3.4 Adapting of Curriculum Materials  

Remillard (1999) mentioned that teachers adapt and adjust the tasks to 

facilitate studentsô work with them. Teachers adapt the tasks not only with respect to 

studentsô responses to the activities, but also with respect to their own beliefs and 

perspectives. For example, teachers might improvise by posing a new question when 

they observe their studentsô inaccurate approaches to a combination problem. In that 

case, teachers adapt the initial task based on their goal of developing an approach to 
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solving problem because they believe that this improvisation would help students 

develop an efficient approach to solving problem. Thus, teachersô beliefs and 

perspectives become important to interpret how tasks should be enacted and adapted 

in the classroom. 

By means of adaptation, Sherin and Drake (2004) referred to ñsignificant 

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 in the purpose of 

the lessonò (p. 30). In the analysis of adaptation, they identified three approaches: a) 

creating new activities, tasks, or materials; b) replacing one part of a lesson with 

something different; and c) omitting part of a lesson. The three approaches occurred 

exclusively during instruction.  

Teachers make significant changes with respect to their own understanding of 

mathematics and studentsô understanding. For example, a teacher can omit a part of a 

lesson in term of her/his understanding of mathematics, 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 their studentsô need (Remillard & Bryans, 2004). 

Therefore, evaluating and adapting of the curriculum takes place together during the 

same instructional period (Sherin & Drake, 2004).  

2.2.4 Role of Using Curriculum Materials in the Documentational Approach  

The notion of ñdocumentation workò indicates teachersô work with resources 

and encompasses the two way interaction between teacher and resources, namely 

instrumentation and instrumentalization (Gueudet & Trouche, 2009). It includes how 

teachers engage and interact with 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 curriculum 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 resources play in teachersô practice (Remillard, 

2005). Therefore, the participatory relationship between teacher and curriculum 
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materials might be viewed as a form of interaction between teacher and resources 

and help in understanding the role of curriculum materials in teachersô 

documentation work. 

According to the documentational approach, the word of resources 

encompasses a variety of things in teachers work such as material resources (e.g. 

textbook, student sheet), and non-material resources (e.g. discussion with a colleague 

or with students). In particular, curriculum materials have a particular meaning in the 

documentational approach, because material resources are more observable than non-

material resources in the context of determining the teacher-resource interaction 

(Gueudet, Pepin, & Trouche, 2011). Thus, curriculum materials and textbooks have a 

key role in analyzing the teacher-resource interaction. Moreover, documentation 

work includes what a teacher needs to do for teaching such as selecting mathematical 

tasks, planning their succession, integrating and adapting them in his/her teaching, 

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, the ways that teachers 

engage with curriculum materials provide a more comprehensive explanation for the 

processes involved in teachersô interaction with resources. Therefore, the main 

processes provide to characterize the ways of teachersô practice and form the 

teachersô documentation work. 

To sum up, the frameworks involve a participatory relationship between the 

teacher and the curriculum and gives directions to the discussion for the teachersô 

documentation work. However it sums up the important factors which are discussed 

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 teacher-curriculum material interaction and focused on how teachers 

interpret the curriculum materials and textbooks. However, there have been 

unanswered questions about how the features of curriculum materials influence the 

teachersô interaction with mathematics curriculum materials and textbooks 

(Remillard, 2009). More research is needed to investigate how curriculum materials 

and textbooks support teacherôs instructional practice. 

Over the years, research studies have shown that curriculum materials and 

textbooks have an important role in teaching and learning 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. However, there is no 

study that explicitly explored the teachersô use of set of textbooks (i.e. student edition 

textbook, workbook, teacher edition textbook, and auxiliary books) and the 

interaction between teachers and the set of those textbooks. Research is needed to 

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 

resources, teachersô integration of a resource into the practice, and their 

consequences for professional growth. It informs the investigation of teachersô 

integration of a resource into their practice and their use of resources and offers to 

analyze the constraints and potentialities of the resources that shape the teachersô 

activity. Yet, little is known about how the affordances and constraints of the 

textbooks influence the teachersô uses of textbooks and how mathematics teachers 

adapt and integrate the textbooks within their teaching practice. Further 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 teacherôs activity. 

The teachersô interaction with the resources, associating in particular 

textbooks, in Turkey has not been sufficiently 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. Generally, such 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 a need for specifying the interaction between teachers and textbooks and the role 

of textbooks in teachersô documentational works.  

The current study was built based on the literature in these areas and, by using 

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

teachersô use of textbooks and the mathematics textbooksô role as teaching resource 

as well as the interaction between teachers and textbooks. This study is intended to 

fill the gap in the related literature. It is hoped results from this study will serve to 

assist the role of teachers and mathematics textbooks as teaching resource in 

supporting teacherôs practice. 
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CHAPTER 3 

 

 

RESEARCH DESIGN AND METHOD OLOGY  

 

 

In the previous chapters, purpose and significance of the study were discussed 

and related literature was reviewed. In this chapter, an overview of the mixed 

methods research design and a rationale for choosing it, major characteristics of the 

participants, instruments of the study, data collection and analysis procedures, and 

validation issues will be presented. 

3.1 Research Design: Rationale for Using Mixed Methods Research  

In recent years, mixed methods research has been often used in many studies. 

Tashakkori and Teddlie (2003) called this kind of research ñthird methodological 

movementò (p. ix). It has become mixed approach methodology that integrates 

qualitative and quantitative approaches in 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 to another. This means that mixed 

methods research represent a separate research design which includes both 

qualitative and quantitative data and their related analyses. 

Mixed methods research is not only an accepted term but also has a common 

definition as a research design among the researchers. Bergman (2008) defined the 

mixed methods research as ñthe combination of at least one qualitative and at least 

one quantitative component in a single research programò (p.1). From this view, 

mixed methods research includes 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 quantitative research (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 helps to increase 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 qualitative data 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 and logic to 

guide the implementation of data collection. In other words, it was more manageable 

for this study and best matched to the research problems. The classification and the 

procedural guidelines developed by Creswell and Plano Clark (2007) were chosen as 

the mixed methods design 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; Tashakkori & Teddlie, 

2003). These classifications 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 it relates the other design methods and the variants. This 

classification also 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: triangulation, 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 or importance 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 the mixed methods design is the mixing 
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decisions ñhow the two types of data can be merged, one can be embedded within the 

other, or they can be connectedò (Creswell & Plano Clark, 2007, p. 83).  

In this study, the exploratory design and the explanatory design procedures 

were used respectively in two stages. Particularly, the exploratory design procedures 

were used to represent the development of the quantitative data collection 

instrument. The explanatory design procedures were used to provide a general 

understanding of the research problems and explain why statistical results occurred 

by exploring participantsô views in more depth. The subsections provide information 

about the design procedures of the study.  

3.1.1.1 First Part of the Research Design: Exploratory Design 

In the first 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 gathered the qualitative data consisting of open-ended questions 

throughout the semi-structured interviews with middle school mathematics teachers. 

Then, the researcher analyzed the qualitative data to explore and develop an 

instrument. The rationale for this approach 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, the quantitative data collection was constructed on 

the qualitative data collection, and two phases complemented each other. Finally, the 

quantitative data and their analysis were used to generalize results to different groups 

(Creswell, 2003; Morse, 1991, Tashakkori & 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 model, interviews were conducted in order to 

explore Turkish mathematics teachersô use of textbooks and curriculum materials. 

The findings of the interviews with teachers and the results obtained from related 

literature were used to develop the instrument. Through this design, the quantitative 

data collection instrument was constructed based on 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. That is, the weighting of this study was heavier for the 

quantitative data collection and analysis. Therefore, the notation of ñqualŸQUANò 

was used to illustrate the sequential design of this study and the weighting of the 

quantitative findings was considered as 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 

complemented on each other in the study. The rationale for this approach was that 

the quantitative data and their subsequent analysis would provide a general 

understanding of the research problem. The qualitative data and their analysis 
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explained why those statistical results occurred by exploring participantsô views in 

more depth.  

 
Figure 3.2 Explanatory Mixed Design utilized in the study. Based on Teddlie and 

Tashakkori (2006). 

According to the Figure 3.2, the left side of the diagram represented the 

quantitative data collection from data collection through quantitative inferences. The 

right side of the diagram represented the qualitative phase of the study. The diagonal 

arrow from quantitative inferences to the qualitative data collection represented the 

follow-up procedure. Through this way, the quantitative findings served to develop 

the qualitative research. In the last step, both quantitative and qualitative inferences 

were combined to develop ñmeta-inferencesò, in which both separate quantitative 

and qualitative data and inferences were combined into a meaningful whole 

(Tashakkori & Teddlie, 2003, p.686). 

According to this design, the emphasis was on the quantitative and qualitative 

phases. That is, the weighting of this study was heavy for both quantitative and 

qualitative data collection and analysis. According to Teddlie and Tashakkori (2003), 

ñthe issue of dominance or priority of one methodological approach (e.g., ñQUAL-

quanò, ñqual-QUANò) over another is not very importantò (p. 41) since the important 
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issue is to combine a strong inference. Therefore, the notation of ñQUANŸQUALò 

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 obtained throughout the instrument were 

gathered and statistically analyzed. The follow-up procedure was conducted to 

examine teachersô integrating of tasks in the textbooks into practice. Then, in-depth 

qualitative data throughout the interviews, observations, and textbook 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 detailed information about design procedure is provided in Appendix A. 

Figure 3.3 Overall design phases of this study 

3.2 Data Collection 

In this study, there were two purposes guiding data collection: (i) to develop 

and validate an instrument and (ii) to provide a general understanding of the research 

problems. For these reasons, the data were collected at four different time intervals 

through different methods (i.e. qualitative and quantitative). This section provides 

information about the data collection 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 

Collection  

Data Collection 

Timeline  

Data Collection 

tools 

Purpose of Data Collection Participants            Analysis 

(I) Qualitative 

data 

collection  

 

 

October 

- 

November 2009 

Semi-structured 

Interviews 

To determine the boundaries of the 

instrument and generating items 

from the statements derived from 

the interview data 

 

13 middle 

school math 

teachers 

Thematic 

analysis 

(II)  Quantitative 

data 

collection  

 

 

April  

- 

May 2010  

 

Questionnaire To explore factor structure of the 

instrument 

189 middle 

school math 

teachers 

Exploratory 

Factor 

Analysis 

(III)  

 

Quantitative 

data 

collection 

December 2010 

- 

January 2011 

Questionnaire To validate and confirm the number 

of factors of the questionnaire 

531 middle 

school math 

teachers 

 

 

 

8 middle 

school math 

teachers 

Exploratory 

and 

Confirmatory 

factor 

analysis 

    To see whether the teachers differ 

on the identified factors according 

to their gender, the level of 

teaching experience, and class size 

MANOVA, 

etc. 

(IV)  

 

Qualitative 

data 

collection 

February 

- 

April 2011 

Semi-structured 

Interviews, 

Observations, 

Document analysis 

To follow-up on the quantitative 

results and explain the quantitative 

results 

 Thematic 

analysis 

 

4
5 
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3.2.1 Data Collection in Phase I  

The data collection began with the qualitative data collection to develop an 

instrument. The qualitative data collection provided to determine the boundaries of the 

instrument and to generate items from the statements derived from the interview data. In 

this process, the semi-structured interviews were conducted to identify Turkish 

mathematics teachersô use of textbooks and curriculum materials. 13 middle school 

mathematics teachers, who were teaching at grades 6-8, were interviewed about how 

they used mathematics textbooks and what other resources they used to plan and 

implement the mathematics lessons. The interviews were conducted in teachersô schools 

and took about 40 to 60 minutes with each teacher in October-November 2009. The 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 how they used the mathematics textbooks and other relevant 

curriculum materials (see Appendix B for the interview questions). The first four 

questions required to indicate the participantsô background information such as years of 

teaching experience and the graduation. The next six questions (5-10) 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 mathematics textbooks and accompanying student workbook, 

teacher edition textbook, and other written resources. Question #19 concerned the ideal 

textbook for teachers. The last three questions entailed describing the mathematics 

curriculum materials. These questions helped to identify specific types of mathematics 

textbooks uses. 

3.2.2 Data Collection in Phase II 

After developing an initial set of items, the quantitative data was collected to 

explore the factor structure of the instrument, namely Mathematics Teachersô Use of 

Textbooks Questionnaire. The quantitative data was collected for pilot testing of the 

instrument. The data was collected from 15 different schools randomly selected from 
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each of ¢ankaya and Ke­iºren districts in Ankara by the researcher in April -May 2010. 

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 principal component 

analysis (PCA).  

3.2.3 Data Collection in Phase III  

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) were conducted to validate the questionnaire. The data was 

collected by the Educational Research and Development Department (EARGED) in 

December 2010-January 2011. 531 middle school mathematics teachers from 515 

elementary schools in 15 different cities in Turkey were involved in the study.  

3.2.4 Data Collection in Phase IV  

To provide a general understanding of the research problems (i.e. the second 

purpose of the data collection), the qualitative data were collected after the analysis of 

the quantitative data were obtained from the questionnaire. The purpose was to follow-

up on the quantitative results and to explain the quantitative results. The qualitative data 

was collected in Ankara in February-April 2011 through interviews, observations, and 

analysis of teachersô personal records and textbooks. 8 middle school mathematics 

teachers were interviewed and observed in their school context. The semi-structured 

interviews were audiotaped. Each interview lasted approximately one hour. Interviewees 

were informed that the 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 

questions 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 tape-record their responses to the 

questions. 

In this process, the researcher observed the teachersô ratio and proportion lessons 

and kept records during the lessons. Each teacher observed two times in the classroom. 

The classroom observations were used as a method of validating the teacher responses in 

their interviews. Additionally, teachersô 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 teachersô notes and 

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 data were collected for exploratory and confirmatory factor analysis 

procedures. Finally, the qualitative data was collected after the analysis of the 

quantitative data to follow-up on the quantitative results.  

3.3 Participants and Settings 

As indicated in data collection procedure, the data were collected from different 

participants. Therefore, participant selection procedures were performed using different 

methods. Table 3.1 also displays the participants of the current study. The subsections 

provide information about the selection of the participants. 

3.3.1 Participants in Phase I  

In the instrument development process, interviews were conducted with middle 

school mathematics teachers to examine what mathematics teachers do with curriculum 

resources and how they use them for mathematics. The participants were selected 

through criterion-based or purposeful sampling techniques (Fraenkel & Wallen, 2006; 

Patton, 1990) to ensure that a variety of teachers with different teaching experiences 

would be questioned. The data were collected through semi-structured 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 be interviewed according to their professional experiences and their 

school contexts. 

First to be considered was their professional experience: the interviewees had a 

minimum of five years of experience in teaching mathematics. In particular, three 

teachers had 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 points of the 

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 western Turkish town Ķzmir were invited to 

participate in this study. At the time of the data collection, the mathematics teachers 

were teaching at sixth through eighth grade levels. They were using mathematics 

textbooks from the same publisher. Among 18 mathematics teachers in these schools, 13 

mathematics teachers voluntarily participated in the study.  

3.3.2 Participants in Phase II 

After developing an initial set of items, the quantitative data was collected to 

explore the factor structure of the instrument. In this step, cluster random sampling was 

integrated with convenience sampling method. ¢ankaya and Ke­iºren districts of 

Ankara, from which the sample was chosen, were selected by considering of access. The 

schools which were thought as clusters were randomly selected from the districts. 15 

elementary schools were randomly selected from each of ¢ankaya and Ke­iºren 

districts.  

The questionnaire was initially pilot tested with 189 teachers from 15 schools 

randomly selected from each of ¢ankaya and Ke­iºren districts. From those schools, 

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 predetermined sample 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 

 Frequency (f) 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 Participants in Phase III  

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, 2006) were 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 target population, 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 to this population.  

The criteria of the State Planning Organization (SPO) were used to group the 

cities according to their socio-economic development levels. The socio-economic 

development levels according to ñSurvey on the Ranking of Provinces and Regions by 

Socio-Economic Development Levelsò prepared in Turkey (2003) was used to select the 

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 mathematics teaching 

experience and vocational experiences because 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 the elementary school 

level throughout Turkey. This criterion allowed the investigation of uses of 

different textbooks series by teachers. 

In the report, 58 socio-economic variables were used to group cities into five 

categories from the most developed to the least developed. Din­er, ¥zaslan, and 

Kavasoĵlu (2003) stated that all 81 Turkish cities were included in the grouping in 2003. 

The schools, which were listed in the Education Statistics of Turkey (EST), were 

selected in terms of five socio-economic development levels. Group of cities based on 

socio-economic development levels were presented in Appendix C in Table 3.3. 

The three cities from each socio-economic development levels were randomly 

selected. Six percent of the elementary schools were randomly selected from each city 

(see Table 3.4). Totally, 515 elementary schools in 15 different cities and 531 

mathematics teacher from those schools were involved in the study.  
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Table 3.4 Number of elementary schools based on socio-economic development levels 

Group of 

cities 

Randomly 

selected cities 

The number of 

elementary school 

between  2009-2010 

The number of 

selected  

elementary 

schools 

1 

Ķstanbul 1621 108 

Ķzmir 980 65 

Kocaeli 369 25 

2 

Eskiĸehir 234 16 

Muĵla 393 26 

Mersin 558 37 

3 

Samsun 901 60 

Karaman 173 12 

Afyon 454 30 

4 

Kastamonu 290 19 

Aksaray 270 18 

Tokat 484 32 

5 

Batman 403 27 

Iĵdēr 169 11 

Bitlis 441 29 

 

3.3.4 Participants in Phase IV  

The qualitative data was collected after the analysis of the quantitative data to 

provide a general understanding of the research problems. The purpose was to follow-up 

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 and observed 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 experience in 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 were 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 chosen as ideal 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, eight mathematics teachers (3 male, 5 female) voluntarily participated 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 was better able 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 

identify and explore middle school mathematics teachersô using mathematics textbooks, 

partly focusing on reading textbooks and selecting tasks from textbooks. The reason for 

developing this questionnaire was to assist the relevant literature on textbook use and to 

provide Turkish contextual factors into the literature. In the following subsections, the 

process of the instrument development, demographical characteristics of the instrument, 

and examination and validation of factor structure were explained in detailed.  

3.3.1 Process of Quantitative Data Collection Instrument Development 

Although there is little variation between models for developing a scale by 

different authors, the methodology of this part of the study was adapted from the process 

proposed by DeVellis (2003) in which steps were constructed for new instruments. The 

development steps were employed to complete the instrument: (a) determining the 

measure clearly through reviewing of the related literature on teachersô using textbooks 

and interviewing with 6th-8th grade mathematics teachers to determine the contextual 

factors, (b) generating an item pool, (c) determining the format for measurement (d) 

having experts review the initial item pool, (e) considering inclusion of validation items, 

(f) administering items to a development sample, (g) evaluating the 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 

a thorough review of the literature on teachersô using textbook and curriculum materials. 

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 

description derived by asking a sample of participants. 

In this step, the focus was on how teachers used textbooks for planning, 

implementing, and evaluating the mathematics instruction. The purpose was to 

determine the way of teachersô using textbooks and curriculum materials. The 

comprehensive review of the literature resulted in the identification of the teachersô uses 

of textbooks and curriculum materials. The main processes 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, 2009; Sherin & Drake, 2004; 

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

questionnaire. 

In this step, the contextual factors were also examined through the interviews 

with middle school mathematics teachers. The reason for obtaining data from the 

teachers was to provide the Turkish contextual factors about teachersô using textbooks 

since the literature review showed that the contextual factors such as national curriculum 

could be very important to understand the uses of curriculum materials. Consequently, 

the interviews were conducted to identify Turkish mathematics teachersô use of 

textbooks and curriculum materials.  

The next step was to generate a pool of items through the review of literature and 

the findings of the interviews. Items were generated from the statements derived from 

the detailed literature review and the interview data. There are two main approaches for 

item generation: deductive and inductive approaches (Hinkin, 1995). Deductive scale 

development method entails 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 attempts to identify classification by asking respondents to provide description 

about the related study. In this step, deductive scale development method was 

implemented for the item generation. 

In determining the format for measurement, the questionnaires of the study were 

designed in Likert-scale 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 simultaneously with item 

generation to ensure compatibility. In this study, a 5-point Likert scale constructed that 

ranged from 1 for never to 5 always for the part of the uses of textbooks and from 1 for 

very poor through 5 for very good for the part of general characteristics of the student 

edition textbook in 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 (2003) stated, 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 experienced (10 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 mathematics 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 reflecting the instrumentôs purpose. The experts 

were asked to review 150-item pool for the part of the uses of textbooks. As a result, the 

item pool was comprised of 46 items for the uses of textbooks. Moreover, the experts 

reviewed 75-item pool for the part of general characteristics of the student edition 

textbook. Consequently, the item pool included 31 items for the part of general 

characteristics of the student edition textbook. The complete instrument has been 

included in Appendix D. 
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After developing an initial set of items, items were administered to a group of 10 

teachers to evaluate their quality. The items were further subjected to assessments for 

evidence of validity and reliability. Through the application of factor analysis, the nature 

of latent variables from a large number of observed variables were determined. To 

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 Worthington and 

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 support the 

validity of the scale following EFA. Reliability analysis was also performed by using 

Cronbach alpha coefficients. 

3.3.1.1 Characteristics of Quantitative Data Collection Instrument 

The quantitative data collection instrument developed for the current study was 

entitled as the Mathematics Teachersô Use of Textbooks Questionnaire. This instrument 

has three distinct parts. The first part of the questionnaire known as the Demographical 

Questionnaire was designed to provide information about the participants. The second 

part contains the Use of Mathematics Textbooks Questionnaire. The last part of the 

instrument containing General Characteristics of Student Edition Textbook 

Questionnaire was designed to provide information about the general characteristics of 

the student edition textbook. In 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) the years 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 for 0-5 years, 6-10 years, and 11 years 

and above. In particular, Turkish mathematics textbook adoptions were usually made in 
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every 5 years. This would enable to compare teachersô responses to their uses of 

textbooks over years. Furthermore, in the analysis for number of student in classroom or 

class size, the grouping was for 16-24 (small class size), 25-34 (medium class size), and 

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

3.3.1.1.2 Use of Mathematics Textbooks Questionnaire 

Preliminary scale was evaluated in a focus group interview with four middle 

school mathematics teachers. The specific goals of the focus group were to (a) obtain 

feedback on the clarity of the questionnaire; (b) understand teachersô reactions to the 

questionnaire; and (c) remove redundant items. On the basis of views and reactions from 

the teachers, some confusing items were eliminated. It requires teachersô responses to 

items in a five point Likert scale (1 = "never" through 5="always"). The use of textbooks 

was measured by asking four separate questions about (1) the use of student edition 

textbook (2) the use of workbook, (3) the use of teacher edition textbook, and (4) the use 

of auxiliary books. The questionnaire measures the frequency of the use of textbooks by 

mathematics teachers along four dimensions, namely Reading Student Edition Textbook, 

Selecting Questions from Workbook, Reading Teacher Edition Textbook, and Selecting 

Tasks and Problems from Auxiliary Books. 

3.3.1.1.3 General Characteristics of Student Edition Textbook Questionnaire 

This questionnaire was designed primarily to provide information about the 

general characteristics of the student edition textbook used by teachers. In this regard, 

teachersô evaluation played a key role in efforts to explain their uses because teachersô 

responses to the use of textbooks were related to their responses to the general 

characteristics of the student edition textbook. This part of the questionnaire considers 

teachersô evaluation of the characteristics of the student edition textbook. It requires 

teachersô responses to items in a five point Likert scale (1 = "very poor" through 

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

Textbooks Questionnaire 

Phase II provides valuable data to examine the factor structure of the Use of 

Mathematics Textbooks Questionnaire. The questionnaire was initially tested with 189 

teachers from 15 schools randomly selected from each of ¢ankaya and Ke­iºren 

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, Item 16-Item 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 item-questionnaire. 

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 Kaiser-Myer-Oklin test 

showed that the correlation matrices were factorable (KMO= .89) and the quality of 

sampling was good. Barlettôs Test of Sphericity reached statistical significance (c
2
(595) 

=4006.049, p < .001). Then, PCA was performed on the 35 items for in-service 

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 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 189 respondents). In 

95% of the datasets generated, the first four eigenvalues were larger than the criterion 

value (1.92, 1.80, 1.71, and 1.63) from parallel analysis. Therefore, the result of parallel 



59 

 

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

investigation. 

The PCA for a four-factor solution was conducted 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 variance, with eigenvalues of 11.136, 4.941, 2.510, 

and 1.694 for factors 1, 4, 3, and 2, respectively. Factor 1 was named as reading student 

edition textbook, Factor 2 as selecting questions from workbook, Factor 3 as reading 

teacher edition textbook, and Factor 4 as selecting tasks and questions from auxiliary 

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 component. Factor 1 was made up of 10 items, namely 

Item 1, Item 2, Item 3, Item 4, Item 6, Item 10, Item 12, Item 13, Item 14, and Item 15. 

Factor 2 had 6 items, namely Item 21, Item 22, Item 23, Item 24, Item 25, and Item 27. 

Factor 3 had 10 items, namely Item 28, Item 29, Item 30, Item 31, Item 32, Item 33, 

Item 34, Item 35, Item 36, and Item 37. Factor 4 had 9 items, namely Item 38, Item 39, 

Item 40, Item 41, Item 42, Item 43, Item 44, Item 45, and Item 46. There were no 

significant cross-factor 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 3(r=-.49); and a weak negative 

relationship between Factor 1 and Factor 4 (r= -.20), Factor 2 and Factor 4 (r= -.12), and 

Factor 2 and Factor 3 (r= .30). This means that they were related but independent 

constructs. 
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Table 3.5 Factor loadings from pattern and structure matrix and communalities (h2) of 

the items in the Use of Mathematics Textbooks Questionnaire for PCA with oblimin 

rotation of four factor solution 

Item# Pattern Matrix Structure Matrix h
2
 

 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 bolded. Factor labels: F1: Reading Student 

Edition Textbook; F2: Selecting Questions from Workbook; F3: Reading Teacher 
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Edition Textbook; F4: Selecting Tasks and Questions from Auxiliary books 

The reliability of the dimensions was found .92, .80, .91, and .92, respectively. 

The reliability analysis yielded sufficient Cronbach alpha for the four dimensions (see 

Table 3.6). To sum up, the 35-item Use of Mathematics Textbooks Questionnaire was 

found to measure four dimensions of the teachersô use of textbooks. 

Table 3.6 Dimensions of textbook use, corresponding items, and the internal 

consistencies 

Factor Items Dimensions Cronbach 

Alfa 

 n 

F1 1-4, 6, 10, 

12-15 

Reading Student Edition 

Textbook 

.92 10 

F2 21-25, 27 Selecting Questions from 

Workbook 

.80 6 

F3 28-37 Reading of Teacher edition 

textbook 

.91 10 

F4 38-46 Selecting of Tasks and 

Questions from Auxiliary 

books 

.92 9 

Note. Factor labels: F1: Reading Student Edition Textbook; F2: Selecting Questions 

from Workbook; F3: Reading Teacher Edition Textbook; F4: Selecting Tasks and 

Questions from Auxiliary books 

3.4.3.1 Validation and Confirmation of Factor Structure of Use of Mathematics 

Textbooks Questionnaire 

Phase III provides valuable data to validate and confirm the factor structure of 

the Use of Mathematics Textbooks Questionnaire. This part of data analysis indicated 

EFA and CFA results for the questionnaire. 515 elementary schools in 15 different cities 

in Turkey and 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 divided into two subsamples. Data from the first subsample 

(n1=243) were subjected to EFA using SPSS 17.0 for Windows. EFA was performed 

using the PCA. Data from the second subsample (n2=260) were used to validate the 



62 

 

identified factor structure through CFA using LISREL 8.8 (Jºreskog & Sºrbom, 2007). 

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

3.4.3.1.1 Reporting EFA Results 

The pilot study revealed that the four-factor structure was appropriate for the Use 

of Mathematics Textbooks Questionnaire after 11 items were removed from the 46 item-

questionnaire. 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 above. It has been suggested that the value of .60 and higher are required for 

good factor analysis (Tabachnick & Fidell, 2007). Thus, the Kaiser-Myer-Oklin test 

showed that the correlation matrices were factorable (KMO= .89) and the quality of 

sampling was good. Barlettôs Test of Sphericity reached statistical significance (c
2
(595) 

= 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 then by orthogonal (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 further supported 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 respondents). In 

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 four factors for further 

investigation. 

The PCA for a four-factor 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 matrices are 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 named as reading student 

edition textbook, Factor 2 as selecting questions from workbook, Factor 3 as reading 

teacher edition textbook, and Factor 4 as selecting tasks and questions from auxiliary 

books. 

The rotation solution in Table 3.7 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 component. Factor 1 was made up of 10 items, namely 

Item 1, Item 2, Item 3, Item 4, Item 6, Item 10, Item 12, Item 13, Item 14, and Item 15. 

Factor 2 had 6 items, namely Item 21, Item 22, Item 23, Item 24, Item 25, and Item 27.  

Factor 3 had 10 items, namely Item 28, Item 29, Item 30, Item 31, Item 32, Item 33, 

Item 34, Item 35, Item 36, and Item 37. Factor 4 had 9 items, namely Item 38, Item 39, 

Item 40, Item 41, Item 42, Item 43, Item 44, Item 45, and Item 46. There were no 

significant cross-factor 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 were significantly higher than the secondary ones.  

There was a weak negative relationship between Factor 3 and Factor 4 (r =.05), 

Factor 1 and Factor 4 (r =-.26), Factor 2 and Factor 3 (r =-.30), and Factor 1 and Factor 

2 (r =-.33); and a weak positive relationship between Factor 2 and Factor 4 (r = .14); and 

a moderate positive relationship Factor 1 and Factor 3 (r = .41). This means that they 

were related but independent constructs. 
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Table 3.7 Factor loadings from pattern and structure matrix and communalities (h2) of 

the items in the Use of Mathematics Textbooks Questionnaire for PCA with oblimin 

rotation of four factor solution 

Item# Pattern Matrix Structure Matrix h
2
 

 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  .177  .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 bolded. Factor labels: F1, Reading Student 

Edition Textbook; F2, Selecting Questions from Workbook; F3, Reading Teacher 
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Edition Textbook; F4, Selecting Tasks and Questions from Auxiliary books 

The reliability of the dimensions was found .89, .79, .91, and .92, respectively. 

The reliability analysis yielded sufficient Cronbach alpha for the four dimensions (see 

Table 3.8). Based on the analysis reported here, the 35-item Use of Mathematics 

Textbooks Questionnaire was found to measure four dimensions of the teachersô use of 

textbooks.  

Table 3.8 Dimensions of textbook use, corresponding items, and the internal 

consistencies 

Factor Items Dimensions Cronbach 

Alfa 

 n 

F1 1-4, 6, 10, 

12-15 

Reading Student Edition 

Textbook 

.88  10 

F2 21-25, 27 Selecting Questions from 

Workbook 

.79 6 

F3 28-37 Reading Teacher Edition 

Textbook 

.91 10 

F4 38-46 Selecting Tasks and Questions 

from Auxiliary books 

.92 9 

Note. Factor labels: F1: Reading Student Edition Textbook; F2: Selecting Questions 

from Workbook; F3: Reading Teacher Edition Textbook; F4: Selecting Tasks and 

Questions from Auxiliary books 

3.4.3.1.2 Reporting CFA Results 

In many studies in behavioral sciences, CFA is widely used for determining 

hypothesized relations among ordinal variables (e.g. Likert-type items). These kinds of 

variables are not continuously distributed and are often observed 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 productïmoment 

correlation or covariance matrix among ordinal observed variables should not 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 ordinal variables in models are 

different from those which are used for continuous variables (Jºreskog, 1994). 

An alternative method for CFA models for ordinal observed data includes the 

analysis of polychoric and polyserial correlations using either weighted least squares 

(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 size 

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 study showed that DWLS performed well with the sample size for each subsamples 

(n1 = 244, n2=262).  

To validate the identified factor structure, CFA performed using LISREL 8.8 

program (Jºreskog & Sºrbom, 2007) was used. According to Schumacker and Lomax 

(2004), there are three main criteria in judging the statistical significance and substantive 

meaning of a theoretical model. The first criterion is the non-statistical significance of 

the chi-square test and the root-mean-square error of approximation (RMSEA) both of 

which are indicated to be global fit measures. A non-significant chi-square value 

indicates the similarity between the sample covariance matrix and the reproduced 

model-implied covariance matrix. Ideally, a statistically nonsignificant chi-square value 

indicates a well-fitting model; however, a statistically significant chi-square value 

specifies differences between the groupsô factor patterns (Vandenberg & Lance, 2000). 

The second criterion is the statistical significance of individual parameter estimates 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 at Ŭ =.05 for the significance of the relationships between 

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 Tucker-Lewis 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 interpretations were also presented in Appendix C in Table 3.9. Moreover, 

there is no consensus on the exact value of the /df 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 & Hocevar, 1985). 

CFA was conducted to examine the construct validity of the Use of Mathematics 

Textbooks Questionnaire. A four-factor model was specified and tested using CFA. Data 

from the subsample were used to validate the identified factor structure using LISREL 

8.8 (Jºreskog & Sºrbom, 2007). The CFA model fits were assessed with the chi-square 

index and the fit of the competing models was compared with the chi-square difference 

test (Satorra & Bentler, 2001). As shown in Table 3.10, it was found that four-factor 

solution was fit to the subsample. 

Table 3.10 Confirmatory Factor Analysis of the Use of Mathematics Textbooks 

Questionnaire: Overall Model Fit 

  df RMSEA (90% CI) SRMR CFI NNFI 

Subsample (n=262) 

Four-factor 

model 

2321.11* 554 .075      (.069-.081) .081 .95 .94 

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

As indicated in Table 3.10, the four-factor 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 overall goodness-fit 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 on categorical indicators (Yu, 2002). Thus, the four-factor 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 in the 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 loadings for the four-factor model of teachersô use of textbook 

(All coefficient are significant at p<.01) 
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3.4 Data Analysis 

As indicated in data collection procedure, the data were collected at four different 

time intervals through different methods (i.e. qualitative and quantitative). Therefore, 

data analysis procedures differed greatly. The subsections provide information about the 

data analysis procedures. 

3.4.1 Data Analysis in Phase I 

Using Miles and Hubermanôs (1994) suggestions for coding qualitative data, the 

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 intervieweesô 

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 the initial scheme 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 researcher categorized 

the responses according to several initial themes, such as using student edition textbook, 

workbook, teacher edition textbook, and the auxiliary books. As a result, the researcher 

combined the initial themes into two parts: (i) mathematics teachersô use of student 

edition textbook, workbook, teacher edition textbook, and auxiliary book and (ii) 

mathematics teachersô evaluation about general characteristics of the student edition 

textbook.  

In general, teachersô explanations indicated that teachers used the student edition 

textbook and workbook as 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 textbook and workbook and to select questions and problems. 

They also intended to use auxiliary books for 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 were in the textbook 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 Analysis in Phase II 

Factor analysis is a technique used to inform of 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 generally use CFA 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 than .32 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 questionnaire. The examination of the underlying 

factor structure of the Use of Mathematics Textbooks Questionnaire (EFA results) was 

detailed in the process of quantitative data collection instrument. 

3.4.3 Data Analysis in Phase III  

This part of data analysis indicated EFA and CFA results for the Use of 

Mathematics Textbooks 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 (n1 = 243) were subjected to EFA using SPSS 17.0 for Windows. 

Data from the second subsample (n2 = 260) were used to validate the identified factor 

structure through CFA using LISREL 8.8 (Jºreskog & Sºrbom, 2007). The validation 

and confirmation of the factor structure of the Use of Mathematics Textbooks 

Questionnaire was detailed in the process of quantitative data collection instrument. 

The quantitative data analysis proceeded from descriptive analysis to inferential 

analysis. Frequencies and percentages for teachersô responses were analyzed using 

descriptive statistics. Additionally, series of one-way multivariate analysis of variances 

(MANOVAs) 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 Analysis in Phase IV  

The data analysis was conducted in order to identify each participantôs strategy 

used for the textbooks and resources to teach ratio and proportion lesson. The uses of 

resources through the theme of ratio and proportion were investigated in order to detect 

teachersô documentation work. The data obtained from semi-structured interviews with 

teachers, classroom observations, analysis of teachersô teaching notes, and sixth and 

seventh grade mathematics textbooks were analyzed for common themes across 

participantsô uses of textbooks. 

Semi-structured 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 results. The 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 the same data. The interview transcripts were read 

several times by the researcher to gather the emerging data. 

The classroom observations were scheduled on the same day before and after the 

interviews. The researcher took field notes on the teachersô activities in the classroom 

and engaged in the process as an observer. The observation data were checked in terms 

of the themes obtained from interviews. The teachersô notes and mathematics textbooks 

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 

quantitative research should be controlled at each stage of the process (Onwuegbuzie & 

Johnson, 2006). Using this recommendation, the validity procedures for quantitative and 

qualitative research were enacted in this study. 
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3.5.1 Quantitative Validity  

For the present study, the Mathematics Teachersô Use of Textbooks 

Questionnaire was used. To ensure face and content validity of the instrument, five 

experts were involved in evaluating the instrumentôs purpose. To provide additional 

evidence for the construct validity of the questionnaire, factor analysis was performed to 

check the dimensions of the Use of Mathematics Textbooks Questionnaire. The detailed 

information about the validation procedure was explained in the process of instrument 

development. 

3.5.2 Qualitative Trustworthiness  

In qualitative research, the term of ñtrustworthinessò was preferred rather than 

ñvalidityò (Lincoln & Guba, 1985). Particularly, there are several strategies organized 

from most frequently used for addressing ñtrustworthinessò in qualitative research 

including triangulation, member-checking, thick description, clarifying the bias of the 

researcher, presenting negative or discrepant information, spending 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 researcher. In particular, 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 document analysis to 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 whether the 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 and framework. Final strategy 

was clarifying the bias of the researcher. The role of the researcher was to participate in 

the discussion without influencing the participantsô decisions. It was assumed that the 
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researcher did not have an effect on the participantsô decisions while explaining their 

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 validity, mixed methods research involves complexity in combining 

quantitative and qualitative research. Recently, Onwuegbuzie and Johnson (2006) 

recommended that ñvalidity in mixed research be termed legitimation in order to use a 

bilingual nomenclatureò (p.48). They introduced a term of ñlegitimationò that was 

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 used in 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, inside-outside, weakness minimization, sequential, 

conversion, paradigmatic 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 Methods Legitimation Types 

Legitimation Type Description 

Sample Integration The extent to which the relationship between the 

quantitative and qualitative sampling designs yields 

quality meta-inferences. 

Inside-Outside The extent to which the researcher accurately 

presents and appropriately utilizes the insiderôs 

view and the observerôs views for purposes such as 

description and explanation. 

Weakness 

Minimization 

The extent to which the weakness from one 

approach is compensated by the strengths from the 

other approach. 

Sequential The extent to which one has minimized the 

potential problem wherein the meta-inferences 

could be affected by reversing the sequence of the 

quantitative and qualitative phases. 

Conversion The extent to which the quantitizing or qualitizing 

yields quality meta-inferences 

Paradigmatic mixing The extent to which the researcherôs 

epistemological, ontological, axiological, 

methodological, and rhetorical beliefs that underlie 

the quantitative and qualitative approaches are 

successfully (a) combined or (b) blended into a 

usable package. 

Commensurability The extent to which the meta-inferences made 

reflect a mixed worldview based on the cognitive 

process of Gestalt switching and integration. 

Multiple Validities The extent to which addressing legitimation of the 

quantitative and qualitative components of the study 

result from the use of quantitative, qualitative, and 

mixed validity types, yielding high quality meta-

inferences. 

Political The extent to which the consumers of mixed 

methods research value the meta-inferences 

stemming from both the quantitative and qualitative 

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. Therefore, these 

legitimation types were not considered in this study. Particularly, seven legitimation 

types were the most relevant for this study. Particularly, sample integration legitimation 

was enhanced by using large samples for the quantitative and qualitative phases. Insideï

outside legitimation was improved by providing the participantsô responses regarding 

their thoughts of using textbooks (i.e. insidersô views), as well as comparing their 

responses to the items in the Use of Mathematics Textbooks Questionnaire. Weakness 

minimization legitimation was optimized by bringing together the strengths of both 

quantitative research (i.e. empirical analyses) and qualitative research (i.e. descriptive 

analyses). Paradigmatic mixing legitimation was improved by implementing major 

processes of the mixed-methods research process. Commensurability legitimation was 

enhanced by reflecting a mixed worldview (e.g. integration of qualitative and 

quantitative research view) and teaching experience (e.g. mathematics teaching). 

Multiple validities legitimation was improved by using quantitative 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 presents 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 

questionnaire were investigated descriptively. Particularly, the results of the descriptive 

statistics part were used for the follow-up explanations that were used to explain 

teachersô use of resources. In the inferential statistics part, the impact of mathematics 

teachersô decisions to use textbooks in mathematics on teachers with differing 

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 presented in two parts: (i) survey results including 

participant demographic information and participantsô evaluation of resources 

represented in the Demographical Questionnaire, (ii) the nature of factor structure of Use 

of Mathematics Textbooks Questionnaire, and (iii) descriptive results for the General 

Characteristics of Student Edition Textbook Questionnaire. In the first part, 

demographic information detailing gender and years of teaching experience and teachesô 

resource evaluation, associating in particular the evaluation of student edition textbook, 

student workbook, teacher edition textbook, auxiliary books, web sites, curriculum 

guidebook, previous yearsô textbooks, and personal records, was presented. In the 
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second part, the nature of factor structure that comprised the mathematics teachersô use 

of mathematics textbooks was identified. In the third part, the information about the 

general characteristics of student edition textbook was given. The mean scores, the 

range, and the modal values were primarily used to explain the mathematics teachersô 

decisions to use textbooks in mathematics. 

4.1.1.1 Survey Demographics 

This section provides general information about teachersô demographics (e.g. 

gender, years of teaching experience, and class size) and teachersô evaluation of 

resources in teaching mathematics.  

4.1.1.1.1 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 male. 

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 

experience 

Frequency Percent 

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 class size (25-34 

students in classroom) (42.6%). 

Table 4.3 Frequency distribution of demographic characteristics of mathematics 

teachers: Class size 

Class size Frequency Percent 

16-24 105 20.9 

25-34 214 42.6 

35 and over 171 34.1 

Missing  12 2.4 

 

4.1.1.1.2 Teachersô Resource Evaluation 

Teachersô resource evaluation represented the general evaluations about the 

teaching resources mostly used by teachers. In this context, the resources were referred 

to personal records, auxiliary books, web sites, teacher edition textbook, curriculum 

guidebook, student workbook, previous yearsô textbooks, and student edition textbook. 

This part required teachersô responses to items in a five point Likert scale ("1"=Very 

Poor, "2"=Poor, "3"=Sufficient, "4"=Good, and "5"=Very Good).  

According to Table 4.4, the mean scores for personal records and auxiliary books 

were close to 4.00 on a five-point scale. Particularly, the mean score for the personal 

records was 3.82, which was the highest mean score among the resources. The mean 

score at the higher end of the 5-point scale implied that teachers found them good. On 

the other hand, the mean scores for student workbook, previous yearsô textbooks, and 

student edition textbook were below 3.00 on a five-point scale. The mean score implied 

that teachers found them poor. 
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Table 4.4 Descriptive statistics for teachersô resource evaluation 

Resources n M SD 

Personal Records 447 3.82 .790 

Auxilary Books 429 3.65 .818 

Web Sites 447 3.35 .884 

Teacher Edition Textbook 475 3.10 .968 

Curriculum Guidebook 487 3.05 .887 

Student Workbook 521 2.96 .956 

Previous Yearsô Textbooks 475 2.70 .971 

Student Edition 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 distribution of teachersô resource evaluation. The vast 

majority of the teachers agreed that personal records, auxiliary books, and web sites 

were good at supporting mathematics teaching. On the other side, most of the teachers 

reported that previous yearsô textbooks and student edition textbook were poor at 

supporting mathematics teaching.  
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Fig. 4.1 Distribution of teachersô resource evaluation 

 

Percentages of responses to the items of the ñResource Evaluationò were 

presented in Table 4.5 and 4.6. According to Table 4.5, 48% of the teachers agreed that 

personal records were good at supporting mathematics teaching. 45.6% of teachers 

agreed that auxiliary books were good at supporting mathematics teaching. According to 

this table, more than 36% of the teachers reported that web sites were good at supporting 

mathematics teaching. Almost 36% of the teachers agreed that teacher edition textbook 

and curriculum guidebook was sufficient for mathematics teaching. These results 

indicated that most of the teachers found personal records most supportive when 

compared with other books. 
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Table 4.5 Frequency distribution of teachersô resource evaluation 

 Personal 

Records 

 

n(%) 

Auxiliary 

books  

 

n(%) 

Websites 

 

 

n(%) 

Teacher 

Edition 

Textbook  

n(%) 

Curriculum 

Guidebook 

 

n(%) 

1 4(.8%) 6(1.1%) 7(1.3%) 18(3.4%) 14(2.6%) 

2 18(3.4%) 31(5.8%) 79(14.9%) 168(31.6%) 130(24.5%) 

3 125(23.5%) 144(27.1%) 174(32.8%) 189(35.6%) 195(36.7%) 

4 255(48.0%) 242(45.6%) 194(36.5%) 121(22.8%) 155(29.2%) 

5 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%) 

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 agreed that student 

edition textbook was good at supporting mathematics teaching, whereas 39.5% of them 

found them poor. 38.4% of the teachers reported that previous yearsô textbooks were 

poor at supporting mathematics teaching. These results indicated that most of the 

teachers found student edition textbook least supportive when compared with other 

books. 

Table 4.6 Frequency distribution of teachersô resource evaluation 

 Student 

Workbook  

 

n(%) 

Previous 

Yearsô 

Textbooks 

n(%) 

Student Edition 

Textbook  

 

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(94.7%) 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 great deal of the 

teachers found auxiliary books and their personal records very satisfactory for teaching 

mathematics. They also found web sites and student workbook good for teaching 

mathematics; however, they found student edition textbook and previous yearsô 

textbooks poor for teaching mathematics. The important point to consider was that these 

results gave information about teachersô preferences in reading and selecting tasks from 

those resources. 

4.1.1.2 Nature of Factor Structure of Use of Mathematics Textbooks Questionnaire 

This section presents the nature of factor structure of the Use of Mathematics 

Textbooks Questionnaire. As discussed in detail in Chapter 3, the results of the factor 

analyses signified a four factor structure for the Use of Mathematics Textbooks 

Questionnaire that comprised the mathematics teachersô decisions to use textbooks in 

mathematics. The analysis of the PCA for a four-factor solution was conducted using 

oblique rotation with Kaiser Normalization. The results are presented in the previous 

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, respectively. Factor 1 was 

named as reading student edition textbook, Factor 2 as selecting questions from 

workbook, Factor 3 as reading teacher edition textbook, and Factor 4 as selecting tasks 

and questions from auxiliary books. Moreover, the reliability of the dimensions was 

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 35-item Use of Mathematics Textbooks Questionnaire was 

found to measure four dimensions of the teachersô use of textbooks and relevant 

resources. 

The four-factor structure was further examined with the CFA approach. The 

four-factor model that was obtained from the EFA was fit to the data (see Table 3.10). 

This model fit the data well, (554) = 2321.11 (P<.001, RMSEA=.075 (90% CI=.069, 

.081), SRMR=.081, CFI=.95, and NNFI=.94. The overall goodness-fit statistics implied 
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that the data fitted the proposed CFA model reasonably well. The four-factor structure 

provided an acceptable good fit to the data. 

The Use of Mathematics Textbooks Questionnaire required teachersô responses 

to items in a five point Likert scale ("1"=Never, "2"=Rarely, "3"=Sometimes, 

"4"=Often, and "5"=Always). Since "5" was the most favorable result and "1" was the 

least favorable result on the five point Likert scale, "3" was considered to be the 

midpoint. Therefore, teachersô responses on questionnaire items with a mean of 3.00 or 

greater were referred to as favorable result (i.e. 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"=Often and "5"=Always were the most favorable results for the five-

point scale, the frequency distribution for teachersô responses on questionnaire items 

was referred to teachers frequently used the textbooks. On the other side, since the 

responses of "1"=Never and "2"=Rarely were the least favorable results for the five-

point scale, the frequency distribution for teachersô responses on questionnaire items 

was referred to teachers used the textbooks rarely or never. 

4.1.1.2.1 Description of ñReading Student Edition  Textbookò Dimension (Factor 1) 

Descriptive statistics results revealed that mathematics teachers generally used 

the student edition textbook for reading tasks and activities as indicated by the mean 

scores on 10 items ranging from 3.01 to 3.76 on a five-point scale. For the ñreading 

student edition textbookò dimension (Factor 1), the mean score was 3.36 (SD=.644) (see 

Figure 4.2). The position of mean score of this dimension represented the higher mean 

scores of the five-point scale implied that teachers frequently used student edition 

textbook for 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 frequency distribution of teachersô responses 

with means greater than 3.5 showed that while most of the teachers (46.9%) frequently 

used student edition textbook for selecting questions, some teachers (26.1%) used them 

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

 

For the reading student edition textbook dimension, means and standard 

deviations were computed for 10 items (see Table 4.7). For this dimension, teachersô 

responses resulted in higher means on item 10 (i.e. I use the student edition textbook 

during class). 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 the 5-point scale implied that teachers 

most of time used student edition textbook during the class. A mode of 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 textbook during the class, whereas few teachers (13.6%) used them 

rarely or never (see Appendix E).  
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Table 4.7 Item descriptive summaries for the ñReading Textbookò dimension, mean 

values sorted in descending order 

Items M SD 

10. I use the student edition textbook during class 3.76 1.024 

1. I use the student edition textbook to prepare for the lesson 3.75 .949 

6. I explain the subject similarly to the student edition textbook 3.45 .946 

2. I do the introduction just as shown in the student edition 

textbook 

3.37 .946 

12. I use the student edition textbook when/if I make definitions  3.37 1.008 

15. I pick the mathematical references (graphics, tables, 

presentations etc.) from the student edition textbook 

3.37 .890 

3. I connect the concepts with daily life as shown in the student 

edition textbook 

3.30 .842 

4. I use the student edition textbook to relate the subject to 

other/different lessons.  

3.21 .963 

13. I pick the examples that I use during the class from the student 

edition textbook 

3.04 .902 

14. I pick the problems that I refer to during class from the student 

edition textbook 

3.01 .903 

Note. Teachersô use of textbook scores were based on a Likert scale ranging from "1"= 

never to "5"= always 

According to Table 4.7, teachersô responses resulted in higher mean on item 1 

(i.e. I use the student edition textbook to prepare for the lesson). The 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 used the student edition textbook prior 

to the class for preparing 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 five-point scale. The frequency distribution for item 6 (i.e. I explain the subject 

similarly to the textbook) revealed that almost 54% of the teachers frequently explain the 

subject similarly to the student edition textbook, whereas around 17% of the teachers 

explained the subject similarly to the student edition textbook rarely or never. On the 
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other hand, teachersô responses resulted in lower means on item 14 (i.e. I pick the 

problems that I refer to during class from the textbook) and item 13 (i.e. I pick the 

examples that I use during the class from the textbook). The frequency distribution for 

these items revealed that while about 30% of the teachers frequently used the student 

edition textbook for problems and examples, whereas about 25% of the teachers used it 

rarely or never. 

In summary, teachers used the student edition textbook for mostly during the 

class and for preparing for the lesson. Their tendency was to use the student edition 

textbook for explaining the subject similarly to the student edition textbook. They also 

used the student edition textbook for explaining the topic and the introductory tasks; 

however, they rarely used it for selecting problems and examples. These results 

indicated that teachers read the student edition textbook mostly during the class and 

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

4.1.1.2.2 Description of ñSelecting Questions from Workbookò Dimension (Factor 

2) 

Descriptive statistics results revealed that mathematics teachers generally used 

workbook for selecting questions and problems as indicated by the mean scores on 6 

items ranging from 3.01 to 3.75 on a five-point scale. For the ñselecting questions from 

workbookò dimension (factor 2), the mean score was 3.38 (SD=.659) (see Figure 4.3). 

The position of mean score of this dimension implied that teachers frequently used 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 

distribution of teachersô responses with means greater than 3.5 showed that while most 

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 F2 (Factor 2) 

 

For this dimension, means and standard deviations were computed for 6 items 

(see Table 4.8). For this dimension, teachersô responses resulted in higher means on item 

23 (i.e. I prefer questions similar to the ones in the common exam questions (i.e. High 

School Entrance Exam) that are in the workbook)). The mean score was 3.75 (SD = .87) 

which was very close to 4 on a five-point 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 additional evidence 

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 F).  
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Table 4.8 Item descriptive summaries for the ñSelecting Questions from Workbookò 

dimension, mean values sorted in descending order 

Items M SD 

23. I prefer questions similar to the ones in the common exam 

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

workbook 

3.75 .870 

25. I try and pick questions from the workbook that are not 

included in the student edition textbook 

3.50 .957 

27. I assess the studentsô success on the subject with the questions 

in the workbook. 

3.43 .980 

22. I answer the questions in the workbook during class 3.31 .957 

24. I try and pick questions from the workbook similar to the ones 

in the student edition textbook 

3.26 1.008 

21. I pick the questions that I answer during class from the 

workbook 

3.01 .933 

Note. Teachersô use of textbook scores were based on a Likert scale ranging from "1"= 

never to "5"= always 

According to Table 4.8, teachersô responses resulted in higher means on item 25 

(i.e. I try and pick questions from the workbook that are not included in the student 

edition textbook). 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 in the student 

edition textbook,  whereas almost 14% of the teachers mentioned that they selected them 

rarely or never. On the other hand, teachersô responses resulted in lower means on item 

21 (i.e. I pick the questions that I answer during class from the workbook). The mean 

score was 3.01 (SD=.933) which close to 3 on a five-point 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, they occasionally picked the questions to use during the lesson. 
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4.1.1.2.3 Description of ñReading Teacher Edition Textbookò Dimension (Factor 3) 

Descriptive statistics results revealed that mathematics teachers generally used 

the teacher edition textbook as indicated by the mean scores on 10 items ranging from 

2.75 to 4.30 on a five-point scale. For the ñreading teacher edition textbookò dimension 

(factor 3), the mean score was 3.37 (SD=.758) (see Figure 4.4). The position of mean 

score of this dimension indicated that teachers frequently used teacher 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 maximum of 5.00 to a minimum of 1.00. Moreover, the frequency distribution of 

teachersô responses with means greater than 3.5 showed that while most of the teachers 

(47.3%) frequently read teacher edition textbook, some of them (27.1%) used them 

rarely or never.  
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 Figure 4.4 Frequency distribution of F3 (Factor 3) 

 

For the Reading Teacher Edition Textbook dimension, means and standard 

deviations were computed for 10 items (see Table 4.9). For this dimension, the teachersô 

responses resulted in higher means on item 29 (i.e. I refer to the teacher edition textbook 

for objectives) 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 used teacher edition textbook to read the curriculum objectives. The 

frequency distribution for this item revealed that most of the teachers (86.2%) frequently 

used teacher edition textbook for objectives, whereas very few teachers (5%) used it 

rarely or never (see Appendix G).  
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Table 4.9 Item descriptive summaries for the ñReading Teacher Edition Textbookò 

dimension, mean values sorted in descending order 

Items M SD 

29. I refer to the teacher edition textbook for objectives 4.30 .862 

28. I refer to the teacher edition textbook while preparing for the 

class. 

3.88 .945 

33. I refer to the teacher edition textbook for subjects/occasions 

that are not clear in the student edition textbook. 

3.59 1.051 

34. I refer to the teacher edition textbook while performing the 

student edition textbook activities. 

3.36 1.054 

37. I learn the alternative assessment tools (i.e. portfolio, concept 

map, interview etc.) from teacher edition textbook 

3.26 1.089 

31. I refer to the teacher edition textbook to pick the performance 

task subjects. 

3.23 .981 

32. I refer to the teacher edition textbook for concepts that I 

forgot/donôt know. 

3.23 1.14 

30. I refer to the teacher edition textbook to pick additional 

questions. 

3.20 1.001 

36. I refer to the teacher edition textbook about how to use the 

material during class. 

2.88 1.175 

35. I refer to the teacher edition textbook for the answers to the 

questions in the student edition textbook/workbook. 

2.75 1.205 

Note. Teachersô use of textbook scores were based on a Likert scale ranging from "1"= 

never to "5"= always 

According to Table 4.9, the teachersô responses resulted in higher means on item 

28 (i.e. I refer to the teacher edition textbook while preparing for the class) and item 33 

(i.e. I refer to the teacher edition textbook for subjects/occasions that are not clear in the 

student edition textbook). The mean scores for these items were higher than 3.50. The 

frequency distribution for item 34 revealed that almost 70% of the teachers frequently 

used teacher edition textbook for preparing for the class, 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 used teacher edition textbook for 

subjects/occasions that were not clear in the student edition textbook, whereas almost 

16% of the teachers used it rarely or never. On the other hand, teachersô responses 
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resulted in lower means on item 35 (i.e. I refer to the teacher edition textbook for the 

answers to the questions in the student edition textbook/workbook) with the mean score 

was 2.75 (SD = 1.205). The frequency distribution for this item revealed that some of 

the teachers (29.6%) used teacher edition textbook for the answers to the questions in the 

student edition textbook and/or workbook, whereas most of the teachers (45.6%) used it 

rarely or never.  

Briefly, these results indicated that teachers frequently used teacher edition 

textbook to read the curriculum objectives and to prepare for the class but they very 

rarely tended to look up the answers of the questions from teacher edition textbook. 

4.1.1.2.4 Description of ñSelecting Tasks and Questions from Auxiliary Booksò 

Dimension (Factor 4) 

Descriptive statistics results revealed that mathematics teachers commonly used 

auxiliary books for selecting tasks and questions as indicated by the mean scores on nine 

items ranging from 2.60 to 3.71 on a five-point scale. For the ñselecting tasks and 

questions from auxiliary books dimensionò (factor 4), the mean score was 3.17 

(SD=.759) (see Figure 4.5). The position of mean score of this dimension represented 

the mean score of the five-point scale implied that teachers frequently used auxiliary 

books for selecting tasks and questions. A mode of 3.00 could be considered as an 

additional evidence for this interpretation. This dimension had a large range, from 1.00 

to 5.00. Moreover, the frequency distribution of teachersô responses with means greater 

than 3.5 showed that while some of the teachers (34.7%) used auxiliary books for 

selecting tasks and questions, some of them (35.8%) used them rarely or never. 
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 Figure 4.5 Frequency distribution of F4 (Factor 4) 

 

For this dimension, means and standard deviations were computed for nine items 

(see Table 4.10). For this dimension, the teachersô responses resulted in higher means on 

item 43 (i.e. I use questions similar to the ones in the common exam questions (i.e. High 

School Entrance Exam) that are in the auxiliary books) with the mean score was 3.71 

(SD = .885). The mean score implied that teachers most of time used questions in the 

auxiliary books similar 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 the teachers (66.3%) frequently used 

questions in the auxiliary books similar to the ones in the common exam questions, 

whereas very few teachers (9.6%) used them rarely or never (see Appendix H).  
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Table 4.10 Item descriptive summaries for the ñSelecting Tasks and Questions from 

Auxiliary booksò dimension, mean values sorted in descending order 

Items M SD 

43. I use questions similar to the ones in the common exam 

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

auxiliary books 

3.71 .885 

40. I pick questions from auxiliary books that are not included in 

the student edition textbook.  

3.67 .937 

38. I pick the questions that I answer during class from auxiliary 

books. 

3.39 .889 

44. I pick the problems that I solve during class from auxiliary 

books. 

3.29 .898 

45. I pick the questions that I use in the exams from the auxiliary 

books. 

3.08 .97 

42. I refer to auxiliary books for examples that I use during class. 3.19 .982 

39. I explain the subjects as in auxiliary books. 2.84 .994 

41. I refer to auxiliary books for definitions I make/use during 

class. 

2.81 1.059 

46. I assess the studentsô success on the subject by the question 

from the auxiliary books. 

2.6 1.065 

Note. Teachersô use of textbook scores were based on a Likert scale ranging from "1"= 

never to "5"= always 

According to Table 4.10, teachersô responses resulted in higher means on item 40 

(i.e. I pick questions from auxiliary books that are not included in the student edition 

textbook). The mean scores for this item 3.67 (SD=.937). The frequency distribution for 

this item showed that about 65% of the teachers frequently selected questions from 

auxiliary books that were not included in the student edition textbook, whereas almost 

11% of the teachers selected them from those books rarely or never. On the other hand, 

teachersô responses resulted in lower means on item 46 (i.e. I assess the studentsô 

success on the subject by the question from the auxiliary books) with the mean score was 

2.6 (SD = 1.065). The frequency distribution for this item revealed that few teachers 

(21.1%) frequently assessed studentsô success on the subject by the question from the 

auxiliary books; whereas other (43%) used it rarely or never.  
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Briefly, teachers frequently used auxiliary books to select questions similar to the 

ones in the high school entrance exam questions. They also tended to used them to select 

questions that were not included in the student edition textbook. On the other side, they 

signified that they rarely assessed studentsô success on the subject by the question from 

the auxiliary books.  

4.1.1.3 Description of General Characteristics of the Student Edition Textbook 

General Characteristics of Student Edition Textbook Questionnaire considered 

teachersô evaluation of the characteristics of the textbooks. The questionnaire measured 

the general characteristics of the student edition textbook along 31 items. It required 

teachersô responses to items in a five point Likert scale ("1" = Very Poor, "2"= Poor, 

"3"= Fair, "4"= Good, "5"= Very Good). The mean score at the higher end of the 5-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 textbook was 3.66, and the lowest mean score was 2.41 on a five-

point scale. The highest mean scores implied that teachers found the physical features of 

the student edition textbook good. On the other hand, the lowest mean scores implied 

that teachers found the degrees of the instructional decisions for reading student edition 

textbook poor. 
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Table 4.11 Descriptive statistics for teachersô evaluation of the characteristics of the 

student edition textbook 

  Items M SD 
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31 Quality of paper 3.66 .849 

30 Book size 3.51 .842 

29 Font size 3.48 .844 

27 Attractiveness of colors 3.29 .956 

28 Page format 3.13 .993 
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7 Correctness of concepts 3.47 .828 

19 Number of activities 3.33 .822 

3 Connection of real life 3.05 .881 

18 Reliability of instructions 3.04 .805 

17 Mathematical language 3.02 .877 

1 Appropriateness of program 3.01 .856 

23 Content of alternative measurement tools 

(product file etc.) 

2.95 .819 

20 Content of activities 2.94 .919 

21 Number of projects homework 2.90 .961 

2 Connections among concepts 2.89 .867 

4 Connections of previous knowledge 2.85 .869 

8 Order of subjects 2.82 1.095 

22 Content of projects homework 2.82 .884 

10 Content of definitions 2.79 .902 

6 Explanations of concepts 2.78 .977 

5 Connections of other courses 2.78 .880 

25 Determining misconceptions  2.75 .886 

26 Demonstrating problem solving technique 2.69 .913 

24 Level of motivating students  2.64 .888 

9 Explaining subjects 2.56 .968 

11 Number of examples with solution 2.41 .939 

d
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16 Questions type (multiple choice, fill in the 

blanks etc.) 

2.96 .955 

15 Appropriateness of question for studentsô 

level 

2.84 .836 

13 Difficulty of questions 2.80 .869 

14 Similarity of questions with  SBS questions 2.70 .969 

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 the student edition textbook were poor. The mean scores 

for the 21 items were less than 3.00 and ranged from 2.41 to 2.96 on a five point scale. 

The items related to the student edition textbookôs physical features had the highest 

mean scores. The position of the mean scores of these items implied that teachers found 

student edition textbook good 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 implied that teachers found student edition textbook poor 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, and appropriateness of program good in terms of providing instructional 

decisions for reading student 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 mean scores for these items 

implied that teachers found student edition textbook poor in terms of covering questions. 

In particular, they found student edition textbook poor in terms of covering the number 

of questions. 

4.1.2 Inferential Statistics 

The purpose of this section was to provide the results of the quantitative data 

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

Questionnaire, in order to determine the impact of mathematics teachersô decisions to 

use textbooks on teachersô gender, years of teaching experience, and class size. This 

section addressed the key research question: ñDo middle school mathematics teachersô 

use of textbooks differ for teachers with differing demographics?ò This question was 

elaborated with three sub-questions. To answer these research questions, inferential 

statistics were used. A series of one-way multivariate analysis of variances 

(MANOVAs) were conducted to evaluate the relationship between three demographic 

items (e.g. gender, level of teaching experience, and class size) and each of the 
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following factors: (1) reading student edition textbook, (2) selecting questions from 

workbook, (3) reading teacher edition textbook, and (4) selecting tasks and questions 

from auxiliary books. The independent 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, years of teaching 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 MANOVA 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 2: Do middle school mathematics teachersô use of textbooks differ 

for teachers with differing demographics? 

4.1.2.1 Sub-question 1:  

Is there a statistically significant difference in teachersô use of textbooks scores between 

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

Questionnaire? 

 

The descriptive statistics results for the mathematics teachersô use of textbooks in 

mathematics across gender were presented in Table 4.12. According to Table 4.12, there 

was a clear difference in the mean scores of ñselecting tasks and questions from 

auxiliary booksò dimension (factor 4) among females and males. Femalesô mean score 

(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 questions from auxiliary 

books when 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 mathematics teachersô use of textbooks dimensions 

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: reading student edition textbook, 2: selecting questions from workbook, 3: 

reading teacher edition textbook, and 4: selecting tasks and questions from auxiliary 

books 

The purpose of using one-way 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 investigate gender differences in using textbooks, 

as measured by Use of Mathematics Textbooks Questionnaire. Four dependent variables 

were used: reading student edition textbook, selecting questions from workbook, reading 

teacher edition textbook, and selecting tasks and questions from auxiliary 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 within-cell outliers at p<.001. Results of 

evaluation of assumptions of normality, homogeneity of variance-covariance matrices, 

linearity, and multicollinearity were satisfactory. The results of MANOVA yielded a 

statistically significant difference between males and females on the combined 

dependent variables, F (4, 494) = 4.77, p < .001; Wilksô Lambda=.96; partial eta squared 

=.04. When the results for the dependent variables were considered separately, the only 

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

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

dimensions of teachersô using mathematics textbooks. An inspection of the mean scores 

indicated that females reported slightly higher levels of selecting tasks and questions 

from auxiliary books (M=3.315, SD=.738 than males (M=3.05, SD=.747). This result 

implied that male and female teachers only differed in their selecting tasks and questions 

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

tasks and questions from auxiliary books. Despite reaching statistical significance, the ɖ
2
 

of .03 indicates a small effect size. 

 

Table 4.13 MANOVA results for teachersô using mathematics textbooks scores based on 

gender 

 Hypothesis 

df 

Error 

df 

Multivariate 

F 

Sig. 

(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: reading student edition textbook, F2: selecting questions from workbook, F3: 

reading teacher edition textbook, and F4: selecting tasks and questions from auxiliary 

books  

*Statistically significant using p-value < 0.05 

 

4.1.2.2 Sub-question 2:  

Is there a statistically significant difference in teachersô use of textbooks scores 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 were presented in Table 4.14. According to Table 4.14, there was a 

decrease in the mean scores for the dimension ñreading teacher edition textbookò as 
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years of experience increases to over 10 years. Accordingly, it was clear that 

experienced teacher less preferred to read the teacher edition textbook. On 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 teachersô decisions to use textbooks 

dimensions across years of teaching experience 

Years of 

experience 

Dimension N M SD Min. Max. 

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: selecting questions from textbooks, 3: reading teacher 

edition textbook, and 4: selecting tasks and questions from auxiliary books  

The purpose of using one-way MANOVA was to determine the difference in 

teachersô using mathematics textbooks scores for teacher in different level of teaching 

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: 0-5, Group 2: 6-10, and Group 3: 11yrs and above). 

Total N = 502 was reduced to 407 with the deletion of cases with missing values. 

There were no univariate or multivariate within-cell outliers at p<.001. Results of 

evaluation of assumptions of normality, homogeneity of variance-covariance matrices, 

linearity, and multicollinearity were satisfactory. There was not a statistically significant 

difference in teachersô using mathematics textbooks scores for teachers in different level 

of teaching experience, F (8, 806) = .839, p < .568; Wilksô Lambda=.98. This result 
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implied that years of teaching experience did not significantly influence teachersô uses 

of mathematics textbooks. 

4.1.2.3 Sub-question 3:  

Is there a statistically significant difference in teachersô use of textbooks scores between 

teachers who have 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 was a decrease in the mean 

scores for the dimensions ñreading student edition textbookò and ñselecting questions 

from workbookò as number of student in classroom increases to over 35. Accordingly, it 

was clear that the teachers less preferred to read student edition textbook and 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 statistics for mathematics teachersô decisions to use textbooks 

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 

25-34 1 214 3.45 .579 2.00 4.85 

2 214 3.26 .565 1.10 4.50 

3 214 3.42 .774 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: reading teacher 

edition textbook, and 4: selecting tasks and questions from auxiliary books 
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The purpose of using one-way MANOVA was to determine the difference in 

teachersô using mathematics textbooks scores for teachers who have different number of 

student in classroom, 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: 16-24 number of student in classroom 

(small class size), Group 2: 25-34 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 were no univariate or multivariate within-cell outliers at p<.001. Results of 

evaluation of assumptions of normality, homogeneity of variance-covariance matrices, 

linearity, and multicollinearity were satisfactory.  

There was a statistically significant difference between number of student in 

classroom on the combined dependent variables, F (8, 972) = 2.51, p < .01; Wilksô 

Lambda=.96; partial eta squared =.02. Table 4.16 shows the results from the MANOVA 

on the four dimensions of teachersô using mathematics textbooks. When the results for 

the dependent variables were considered separately, the only difference to reach 

statistical significance, using a Bonferroni adjusted alpha level of .028, was reading 

textbooks, F (2,489)= 8.713, p <.001, partial eta squared =.03.  

Table 4.16 MANOVA results for teachersô using mathematics textbooks scores based on 

class size 

 Hypothesis 

df 

Error 

df 

Multivariate 

F 

Sig. 

(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: reading student edition textbook, F2: selecting questions from workbook, F3: 

reading teacher edition textbook, and F4: selecting tasks and questions from auxiliary 

books 

*Statistically significant using p-value < 0.05 
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Analysis of variance (ANOVA) on the dependent variable ñreading textbookò 

was conducted as follow-up 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 p<.05 level in reading textbook scores for the 

three groups: F (2,489) = 8.713, p<.001. Despite reaching statistical significance, the ɖ
2
 

of .03 indicates a small effect size. Post-hoc comparisons using the Tukey HSD test 

indicated the mean score for Group 1 (M=3.45, SD=.646) and Group 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 use textbooks for reading 

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

4.2 Qualitative Findings 

The previous quantitative data analysis on investigating dimensions of teachersô 

use of mathematics textbooks revealed that there were four dimensions, namely Reading 

Student Edition Textbook, Selecting Questions from Workbook, Reading Teacher 

Edition Textbook, and Selecting Tasks and Problems from Auxiliary Books. The results 

of the descriptive statistics of the Use of Mathematics Textbooks Questionnaire showed 

that teachers read student edition textbook and select tasks from workbook and 

supportive for different purposes. For example, teachers mostly used the student edition 

textbook to prepare for the lesson. On the other hand, the quantitative results were 

limited to explain how teachers integrated the tasks in the student edition textbook, 

workbook, and auxiliary book in their teaching, and implemented them in practice. 

Therefore, to increase the quality of the research, the qualitative data was collected to 

follow-up on the quantitative results and overcome the problem by enhancing and 

explaining the quantitative results. The dimensions of mathematics teachersô use of 

mathematics textbooks derived from the quantitative findings were discussed in this 

context as the follow-up 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 analysis of interviews, 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 

mathematics textbooks and teachersô notes were also used to provide additional 

information and specific examples to support the interviews and observations. 

The analysis of the quantitative data formed a base for developing interview 

questions to use in the interviews (shown in Appendix I). Interviews were conducted to 

provide in-depth information about the issues identified in the Use of Mathematics 

Textbooks Questionnaire. In response to issues identified in the questionnaire, new 

questions were added to the interviews to understand how teachers used textbooks to 

teach the notion of ratio and proportion at the sixth and seventh grade level. Interview 

questions were developed to deeply examine the dimensions of the Use of Mathematics 

Textbooks Questionnaire (i.e. reading student edition textbook, selecting questions from 

textbook, reading teacher guide book, and selecting tasks and problems from auxiliary 

books). The interview questions were addressed: How teachers read student edition 

textbook, workbook, teacher edition textbook, and 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 

interviews. Particularly, classroom observations were conducted to examine teachersô 

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 teachersô records and textbooks.  

The notion of ratio and proportion was taught at the sixth and seventh grade 

level. The main reason for choosing the notion of ratio and proportion was to give 

detailed information about teachersô integration of tasks in the textbooks. Moreover, it 

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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4.2.1 Examination of Teachersô Use and Integration of Tasks 

Through this chapter, teachersô work with textbooks and relevant resources and 

the outcomes of the enactment process were examined in terms of documentational 

approach of didactics (Gueudet & Trouche, 2011), 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 teachersô documentational works 

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 teachersô integrating of tasks, there are some components for 

explaining the process: 

-The mathematical content component: Teachersô works were analyzed in terms of the 

notion of ratio and proportion at the sixth and seventh grade level. Mathematical tasks 

given in the textbooks and developed by teachers were also considered. 

-The material component: The textbook set (student edition textbook, workbook, and 

teacher edition textbook), auxiliary books, and teachersô personal records were analyzed. 

-The contextual component: Eight middle school mathematics teachers were interviewed 

and observed in their school context. 

In the following subsections, the dimensions of mathematics teachersô use of 

mathematics textbooks derived from the quantitative findings were discussed in this 

context of the documentational perspective. The data were presented in quotes from 

individual interviews, observation notes, and examples and/or pictures from 

mathematics textbooks and notes from teachersô personal records.   

4.2.2 Reading Textbook 

ñReadingò involves the teacherôs attempt to understand what is written in the 

materials, ñwithout imposing on it oneôs own convictionsò (Ben-Peretz, 1990, p.66). For 

example, teachers 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.  
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In scope of this study, teachersô reading decisions were examined 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 Reading Student Edition Textbook dimension comprised a series of 

decisions related to preparing for the lesson, doing the introduction 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 decisions involved ña series of tacit 

decisions about what to attend toò (Remillard, 1999, p.324) but did not involve how to 

interpret them. For this reason, interviews and observations were conducted to 

understand how teachers interpret these decisions. 

The interview 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 

Student Edition Textbook dimension (particularly, Item 1, Item 2, Item 3, Item 4, Item 9, 

and Item 12) provided a basis for interview questions and observations considering that 

these items helped in framing a more comprehensive picture of teachersô reading student 

edition textbook and in-depth understanding about teachersô integration of tasks into the 

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, making real-life 

connections 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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4.2.2.1 Preparing Content of Ratio and Proportion Lesson 

The interview and observation data revealed that student edition textbook was 

not only the resource for the mathematics teachers while planning activities. The 

observation data indicated that all of the teachers used an additional resource such as 

curriculum guidebook, student workbook, teacher edition textbook, teaching notes, 

worksheets, auxiliary books, and internet resources while planning ratio and proportion 

lessons. In particular, one of the teachers (P1) who described her uses of resources while 

planning the instruction stated: 

 

[...] Initially, I'm looking to the student edition textbook, the one student is using, 

and then also I'm looking to the workbook. I saw that there are things are hanging 

on my mind then I am looking to the guide book for the points that I cannot find. 

[...] I also prefer to examine the original of curriculum (P1-Q1). 

 

 

It seemed that P1 began reading the description of the lesson in the student 

edition textbook and made a sequence of the resources. She stated that she read the 

student edition textbook and workbook and then looked for the different resources when 

she needed support for planning classroom procedures. Similarly, P2 stated that she used 

student edition textbook regularly, and preferred to begin reading the student edition 

textbook and then tended to utilize other resources (e.g. teacher edition textbook, their 

personal notes or records, and auxiliary books) while preparing for the class. She 

explained the uses of her resources: 

 

[...] I have at least one textbook necessarily. I look at the things which entered 

into. I am absolutely looking to the teacher's teacher edition textbook. It says 

''make them readôô, ''make them do the activities''. I determine these item by item. 

I am making changes on the note that I prepared from the other years. If I have 

additional resources I am literally planning the subject like I am going to give 

homework from there. I am creating questions that I can solve from the student 

edition textbook and workbook in my mind (P2-Q2). 

 

In those cases, the teachers firstly looked at the student edition textbook and 

made an evaluation and then tended to use other resources. It seemed that this way of 

using resources 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 the student edition textbook to look for guidance about 

the topicsô order in the ratio and proportion. They had a general overview from the 

student edition textbook of what they taught and paid attention to the details of the 

instruction. For example, two of the teachers who used the topicsô order in the student 

edition textbook for 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 want. We are finding examples 

that have to be given and scanning questions (P3-Q3). 

 

[...] I am highlighting important parts in the book. For example, I am saying that 

''these subjects don't need to be done'' or ''I will give these examples in this 

subject'' then I'm highlighting. When I look into the book I find out those 

examples are the examples that I've already chosen (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 before the instruction. 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 teachers read 

the student edition textbook for 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 read the student 

edition textbook as a primary resource and other resources to plan what kinds 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 the student edition textbook content in school mathematics. This process let 

teachers develop a document involving combined resources such as student edition 

textbook, workbook, teacher edition textbook, curriculum guidebook, discussion with 

colleagues, and lecture notes from previous years or personal notes: ñdesigning the 

lesson based on the student edition textbookò. It seemed that the teachers developed the 
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document over the years and it was an ongoing process in which student edition 

textbook had a particular role.  

In the following sections, the specific examples about the ratio and proportion 

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

4.2.2.2 Introducing Ratio and Proportion Lesson 

During the interviews, most of the teachers mentioned that they used the student 

edition textbook to 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 textbook to teach ratio and proportion lesson during the lesson. The 

observation notes indicated that most of the teachers gave the introductory problem in 

the seventh grade mathematics student edition textbook in the class and allowed student 

to read it word-for-word. In the observation, the teachers (3 out of 8) told the students to 

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 rate decreased 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 vehicle's fuel consumption increases. What is the relationship 

between vehicle speed and viewing angle? What is the relationship between 

vehicle speed and fuel consumption (MoNE, 2007, p.96). 

 

The observation data indicated that the teachers allowed the students to discuss 

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 solution. It seemed that she was concerned with the studentsô understanding and their 

participation in the class because most of the students were unable to give the correct 

answer to the problem. In that case, she asked how the baby's height and weight would 

change over her first years. She allowed students to think about the 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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[...] I am making them to read the example at the entrance of the subject and to 

debate about that. I offer other examples for the students who did not understand. 

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

about trees' ratio or I am trying to give examples about student's family to make 

them understand (P4-Q5). 

 

In this case, during the observation, she tried to pose a different case since she 

observed her studentsô inaccurate solutions to the introductory problem. It seemed that 

she initially tried to provide an example of direct proportions, and then to give the 

introductory problem involving direct and inverse proportion. After a small discussion, 

most of the students able to give the correct answer to the introductory problem. 

Similarly, during another observation, P3 used the same problem in the student edition 

textbook to introduce the topic 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 explained: 

 

[...] We're making them (the introductory examples in the student edition 

textbook) 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 sufficient background knowledge. They offer better examples (P3-Q6). 

 

In those cases, P4 and P3 did the introduction just as shown in the student edition 

textbook but they acted in different ways. P4 added her own question and P3 allowed 

students to give their own examples for developing the proportion. Both of the teachers 

provided additional examples with respect to studentsô responses to the problem. It 

seemed likely that the teachersô perspectives become important to interpret how 

problems should be enacted in the classroom. They were concerned with their studentsô 

understanding of problem and tried to provide new cases. 
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4.2.2.3 Making Real-Life Connections in Ratio and Proportion Lessons 

The interview data revealed that the teachers (3 out of 8) who used the 

introductory problem in the student edition textbook claimed that such kind of problems 

helped them in shaping how to make real-life 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 real-life connections when they used the introductory 

problem. Additionally, the observation data revealed that the teachers (4 out of 8) 

preferred to use their own cases rather than to use the introductory problem in the 

student edition textbook to make real-life 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, I am interpreting according to that but 

what I started as a concept is ratio and proportion in main point, updating is 

important, such where does it come from. I am trying to find a 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 life is. 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 ought to know the logic of that (P5-Q8). 

 

[...] We're giving examples about direct proportion and inverse proportion. 

Everyone says something from real life like worker problems (P6-Q9). 

 

 

During the observations, P5 and P6 tried to make real-life connections by giving 

cases including worker problems, as they stated in the interviews. Those cases indicated 

that the teachers were not inclined towards using the examples in the student edition 

textbook to make real-life connections in the ratio and proportion lessons. However, the 

analysis of the textbooks revealed that these kinds of problems were provided by the 

seventh grade student edition textbook. 
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In summary, some of the teachers used the introductory problem in the student 

edition textbook which had an important instrumental role in shaping the details of 

making connections between concepts and real life experience, and others used their 

own cases which were similar problems in the student edition textbook to make real-life 

connections. It seemed that teachers tried to make real-life connections through either 

the student edition textbook or teachersô own cases in ratio and proportion lessons. 

Moreover, it was remarkable to see the role of student edition textbook in teachersô 

work, particularly making real-life connections with other courses. 

4.2.2.4 Making Connections with Other Courses  

The interview 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 from an auxiliary book: ñA 4-meter ladder is drawn on 

the scale of 1:200. What is the length of the ladder in cms in the drawing?ò The teacher 

presented this problem and one 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. On the other 

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 ï proportion is so important issue for science courses. There are 

deficiencies about this issue in kids. I don't know that they are coming without 

knowledge from first grade or they have never seen this issue. [...] I have to give 

information that supports the science course (P7-Q10). 

 

Similarly, during the sixth grade classroom observation, P1 solved a problem selected 

from an auxiliary book: ñA distance between two settlements is measured as 5 cm in a 

map. What is the scale of this map if the real distance between these settlements is 10 
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km?ò This time, during the observation, she explained that the map scale was a good 

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

 

[...] I am thinking about related issues. I make allowance how the use of this 

issue in science or social science or how are they related just because I am 

interested in or I have a chance to share. So ''proportion'' becomes the subject of 

social science in ''Scale'' also becomes the subject of science in ''Density' (P1-

Q11). 

 

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 and its relation to 

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 

instrumentalization process, her knowledge and beliefs guided her instruction.  

The important point to consider was that the analysis of the student edition 

textbook and 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 scale in the sixth grade mathematics student edition textbook; and 

there were not any related problems (0 out of 21) in the sixth grade workbook. 

Particularly, the examples and problems were very similar to the problems provided by 

P7 and P1. Additionally, there 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 mathematics student edition textbook; and there were not any 

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

4.2.2.5 Making 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 the concept 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 seventh grade mathematics 
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student edition textbook as 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 short summaries of the 

concept.  

The observation data indicated that teachers mostly used these explanations 

about direct and inverse proportion in the seventh grade mathematics student edition 

textbook: 

 

If the one of the two multitude increases the other one also increases with same 

ratio or if the one of the two multitude decreases the other one also decreases 

with same ratio is direct proportion (MoNE, 2007, p.97). 

 

If the one of the two multitude increases the other one decreases with same ratio 

or if the one of the two multitude decreases the other one increases with same 

ratio is inverse ratio (MoNE, 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 the students to read the 

explanations from the student edition textbook and 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: 

 

[...] I am making them read for definitions then I am asking for them to write 

down to notebook what they understand (P4-Q12). 

 

[...] I am making them to find out. I am asking what is ratio for you and then they 

are giving definitions according to them. Then I am making them to write that 

definition down. I make them to write with saying we like this definition we need 

to write this down (P7-Q13). 

 

[...] We are giving examples to direct proportion and inverse proportion. 

Everyone says something such as worker problems, and then we are making 

official definition with saying if two of them increase, if two of them decrease. 

[...] We are making definition part to part then I make them write (P6-Q14). 
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Those cases indicated that the teachers did not directly use the definitions 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 the student edition textbook or studentsô explanations to make a 

definition for direct and inverse proportion, but it seemed that teachers allowed students 

to develop their own definitions in an instrumentalization process; their knowledge and 

beliefs guided the making of definitions. Both interview and observation data indicated 

that most of the teachersô approaches were simply to try to integrate the definitions in 

terms of studentsô understanding.  

4.2.2.6 Promoting Teacher Understanding of Ratio 

 The observations and interviews showed that teachers were 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 make a decision 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 also arisen 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 say there is unit? I mean I donôt know there is something. 

Recently unit is not mentioned in the books. It does not say '' Ratio is unitless''. I 

mean I don't comprise something nor enter. For example, the ratio of her weight 

to her height (P6-Q15). 

 

[...] Actually that (uniting the same types) stayed as a relative. There are also 

books which say that ''it doesn't need to get proportionalize but can make 

proportion''. In my opinion and when I scan the other books I start from this unit. 

''Different units should not been proportionalized'' I am giving this information as 

an additional knowledge (P8-Q16). 
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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 in the student edition 

textbook, they could not find any explanation about it. Significantly, the analysis of both 

the sixth and seventh grade mathematics student edition textbook revealed that these 

books did not comprise any explanations about the difference between rate and ratio. 

Considering the lack of sufficient information about this difference in the student edition 

textbook, the teachers turned to their own understandings to decide how to teach ratio. 

Therefore, the constraints of the student edition textbook might influence the teachersô 

activity. This process was called instrumentation. 

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

examples about this issue. She explained: 

 

[...] I show the unit situations for the ratio. For example, we are looking the rate 

of age to age when we proportioned the ages of the people in the class, thatôs 

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 applicable but this time ratio has 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 compare quantities 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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Tasks are reproduced from Matematik 6-8 ¥ĵretim Programē. [Mathematics 6-8 

Teaching Program] (TTKB, 2007). 

 

English Translation:  

      6TH GRADE LEARNING NUMBERS AREA  

      ACTIVITY EXAMPLES  

In the expression ña person is reading 30 pages of the book in 45 minutesò 

the ratio of read papers to the time is 30 pages / 45 minutes = 30/45 pages / 

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 ton / 

3.5 ton = 4.6 / 3.5 is written like this 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 about the units did not look for the curriculum guidebook. They 

claimed that they firstly searched for the student edition textbook and auxiliary books. 

On the other hand, P1 mentioned that the official curriculum guidebook was an 

important resource for her because 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 details of the lesson from the curriculum guidebook. As a consequence, 

the student edition textbook, auxiliary book, and curriculum guidebook framed the 

teachersô choices in an instrumentation process. 

 In summary, within this context, the student edition textbook analysis indicated 

that student edition textbook provided 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 textbook and curriculum guidebook challenged the teachers to learn (or 

relearn) mathematical content and to teach deeper levels of student understanding. It 

seemed that these textbooks framed teachersô understanding of ratio in an 

instrumentation process. It could be considered that teachers developed a document:  

ñdesigning ratio tasks by using relevant resource.ò The document also entailed a scheme 

of utilization of resources, with (specific) operational invariants like: ñTextbooks have a 

significant role in a mathematical authority and reference for teachers in teaching ratio.ò 

4.2.2.7 Omitting Part of the Ratio and Proportion Lesson  

The analysis of the observation data indicated that the teachers who used the 

student edition textbook to introduce the ratio and proportion continued the lesson by 

using tasks under the title of ñActivityò. The teachers (3 out of 8) used these tasks to 

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-arm balance to 

investigate the direct proportion. She put the equal-arm 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 equal-arm balance. In the interview, she 

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 see the 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 activities (P6-Q18). 

 

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

part. Thatôs why I can say that I even donôt read these activities. Not possible. At 

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, suppose that all of them 

are solved you donôt have a chance to apply this to 40 students. Itôs enough for 

them to know these learning because at the end they donôt have an exam (P8-

Q19). 
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In those cases, teachers claimed that working on the activities generally was very 

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 support the tools for the 

activity. They believed that they should consider the studentsô interests and needs; 

therefore, they tended to omit the activities in the student edition textbook. It seemed 

that the teachers evaluated the lesson in terms of their perceptions of the students in the 

class in an instrumentalization process, their practices and beliefs guided omitting the 

activities. The teachers developed a document: ñenacting (or not enacting) tasks in the 

student edition textbook in terms of studentsô interests and needs. This also involved a 

general operational invariant: ñStudents understand better when the lesson is enacted to 

meet the interests and needs of the students.ò 

4.2.3 Selecting Questions and Tasks from Textbooks 

In this part of the study, the Selecting Questions from Workbook dimension and 

Selecting Tasks and Problems from Auxiliary Books dimension provided a basis for 

interview questions and observations. These dimensions indicated teachersô selecting 

questions and tasks from these resources, but they did not point out how teachers 

interpret the questions and tasks and integrate them into practice. Therefore, interviews, 

observations, and textbook analysis were conducted to understand why teachers used 

these resources and how they integrated the questions and tasks from these resources 

into the practice.  

In general, the analysis of the interview revealed that the teachers mostly used 

student edition textbook, workbook and auxiliary books to select the problems and 

questions in terms of giving homework, preparing exam questions, and using Level 

Determination Exam (SBS) questions. Their integration procedures were provided in the 

following subsections. 
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4.2.3.1 Using and Integrating Problems and Tasks 

The analysis of the interview and observation data indicated that teachers 

considered the levels of task difficulty and studentsô understanding of mathematical 

concepts when preparing the questions, problems, and examples. In particular, the 

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

that they adapted the tasks to facilitate studentsô work with them. One of the teachers 

stated: 

 

[...] For example Iôm trying to prepare 10 questions about ratio and proportion, 

easy to hard, what I thought questions have to include them. Iôm saying easy to 

hard but the last two questions will be bonus. It will be much harder (P2-Q20). 

 

During the seventh grade classroom observations, P2 provided examples from 

the student edition textbook and the problems from her personal records. The 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. On the other 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 multiplication were 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 proportion problems (e.g. ñthe more 

men on a job the less time taken for the job to completeò) was difficult for the students. 

Therefore, it seemed that she paid 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 the examples and problems, but also with respect to 

studentsô understanding of mathematical concepts. They claimed that they prepared 

examples and problems for both low and high level students. The teacher stated:  
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[...] Iôm checking the examples in the book, also solving problems from other 

books as well. For example I have three 8th grade classes. They are all different 

from each other, at 8-C 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 donôt. Thatôs why Iôm preparing the questions according to 

their level of capacity (P4-Q21). 

 

However, P4 was not observed in different classes; it appears clear from this quotation 

that the teacher prepared the lesson. It seemed that teacher made changes in problems 

with respect to studentsô understanding of mathematics. Additionally, during the 

interview, another teacher (P3) mentioned a similar preparation prior to the lesson. She 

stated: ñ[...] if the level (the difficulty level of the examples) is lower than I increase 

number of examples using (auxiliary book). I increase number of example when level of 

examples is lower or to make them more detailedò (P3-Q22). In this case, she firstly 

looked for the student edition textbook and evaluated the difficulty level of the tasks in 

terms of studentsô understanding, then added new tasks and examples from auxiliary 

books. 

Another important finding to consider was teachersô integration of daily life into 

the tasks. The interview data indicated that teachers (4 out of 8) tried to connect 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 this way. For example, one 

of the teachers explained: 

 

[...] Definitely teacher edition textbook includes something useful for students 

but always I look for other resources. I investigate their better side. For instance 

there is an example in auxiliary book. Probability [example] which associated 

with popular TV show. When I associate probability with such kind of example. 

Student says woow! (P2-Q23). 

 

In this case, it seemed that the teacher looked for different resources to connect 

the concept with daily life. She found an example from an auxiliary book which was 

attractive for students. However, this case was not related to the notion of ratio and 

proportion; it was remarkable to see teacherôs general perspective about the integration 
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of tasks into daily life. Similarly, P1 mentioned that she paid attention to connect the 

concepts with daily life while preparing tasks. She explained: 

 

[...] Studentôs profile is important at this point, I assess process in this respect but 

the starting point from the ideas is that what the proportion and ratio is as a 

concept? Its actuality, where this information comes from? I try to find a 

connection with daily life. What proportion and ratio are related with? I am 

thinking some point such as what is the relation with daily life. I try to construct 

relations for each one of them, (I try to construct) questions that include these 

(subjects), and situations (P1-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 lesson. She claimed 

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: 

 

Deĵerli ºĵrencilerim, 

Sizden aĸaĵēda verilen ºyk¿y¿ grup olarak tamamlamanēz beklenmektedir. ¥yk¿y¿ 

tamamlarken her birinizin sērayla birer c¿mle yazmasē ve hikayenin i­inde aĸaĵēdaki 

kelimelerin mutlaka olmasē gerekmektedir.  

Oran  orantē  bºl¿m  kat  ­okluk  eĸit 

Berrin, b¿t¿n Japonlarēn ­ekik gºzl¿ olduĵunu sanēyordu. Bir g¿n 

.............................................................................................................................................. 

English Translation: 

Dear Students, 

You are expected to complete the story that is given below. While completing the story 

you are supposed to write a sentence in an order and the following words must be 

involved in story. 

Ratio     proportion      division      multiple    multitude     equal 

Berrin used to suppose that all Japanese have slant-eyed. One dayô 

.............................................................................................................................................. 

 

Figure 5.2 Activity sheet prepared by the teacher 

She explained that she gave the activity sheet and allowed the students to 

complete the story. It seemed that she allowed students to discuss the activity sheet and 

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

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 textbook and auxiliary books for examples and problems, but they also 

used their own tasks which were mostly prepared in the previous years. It seemed that 

they gave attention to connect the concepts with daily life in their tasks and their 

teaching.  

The analysis of the interview and observation data also indicated that teachers (5 

out of 8) were concerned about the last parts of lessons. They felt that homework 

assignments could serve a transition between schoolwork and homework. In particular, 

they claimed that the primary resources for homework assignments were student edition 

textbook and workbook. They explained: 

 

[...] I create the questions that I can solve after the class is over in my mind from 

the textbook or workbook. There can be sample solutions or some questions from 

the exercise part in textbook or workbook which I would give as homework. 

(Questions) Jump one by one I solve some parts and then I can give the rest as a 

homework just in case the kids find it pleasant. Only for them to like it (P2-Q25). 

 

[...] We start to solve the practice questions in the class; I bring it to a point and 

give the rest as a homework I usually give homework from workbook (P6-Q26). 

 

[...] I try to create an atmosphere as we start homework at the class but couldnôt 

finish. I do it purposefully. Letôs say weôre going to solve one questions. I leave 

it for the last 10 seconds. If I solve one question I leave two of them as 

homework. Then kid has a feeling of finishing an uncompleted job. Then, they 

complete it on their own (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 included direct and inverse proportion. On the other side, P1 wrote the 

homework on the board. The homework was: ñInvestigate how gold carat and how this 

carat is determined by interviewing with gold store. Present your investigation in class 

with connecting proportion.ò In the interview, she mentioned that this assignment was 
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obtained from an auxiliary book and 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 homework by giving problems. Moreover, they used workbook and 

auxiliary books for giving homework. It seemed that the teachers developed a document: 

ñdesigning problems to serve a connection between classwork and homeworkò.  

4.2.3.2 Preparing Exam Questions 

The interview data revealed that the teachersô views about using questions in the 

textbooks were different in terms of preparing exam questions. Some of the teachers (3 

out of 8) expressed that they used the student edition textbook and workbook to develop 

ideas for exam questions. For instance, P1 stated: 

 

[...] At the first I was just changing the numbers in the questions but it was the 

same in general, now I am thinking what can I put more my target is their 

abilities. Of course it has to be same! With guide book reference. [...] Thatôs why 

we need to support abilities in the class after I decide in my mind Iôm trying to 

check the other books. [...] There are no questions that I directly use because itôs 

not good to use without giving the source (P1-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 textbooks, auxiliary 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 

comprising student edition textbook, auxiliary books, spreadsheet, and teaching records. 

It seemed that she had a tendency to search for different resources; therefore, she 

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 textbook for 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 I 

wanted to show that we got them from workbook. And Iôm showing them; first 

solve the questions in your work books then after the auxiliary 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 using the student edition textbook and 

workbook and encouraged the students to solve the questions in the student edition 

textbook and workbook.  

4.2.3.3 Using 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 and stated:  

 

[...] Sometimes I put SBS questions in my preparations as well Iôm saying see 

these were in SBS. They are also important. Whatever you say a good school is 

the one who has good average in SBS (P6-Q30). 

 

[...] If you are doing your job well, analyzing 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. [...] I am using all the books, first they need to 

solve questions easy to hard then when I say this kind of questions you will have 

in SBS that time they will enjoy it (P2-Q31). 

 

[...] We try kids not to feel SBS but they know it. They feel it very much (P7-

Q32). 

 

In those cases, the teachers claimed that the students became more motivated 

when the teachers selected and solved SBS questions in their teaching. It seemed that 

studentsô mathematics achievement in SBS was critical factor; therefore, the teachers 

used SBS questions as a motivation tool. However, during the observations, the teachers 

did not use any SBS questions and express the importance of SBS; it was remarkable to 

see teachersô concerns about SBS questions. It seemed that teachersô knowledge and 

belief guided the instrumentalization process and they developed a document: ñsetting 

up SBS questions in mathematical activitiesò. This document also entailed (general) 
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operational invariant like: ñStudents perform better on SBS when they solve SBS 

questions in mathematical activities.ò 

4.2.4 Reading Teacher Edition Textbook 

In using the term "teacher edition textbook", it is referred to the textbook which 

comprises a copy of the student edition textbook, workbook, and curriculum guidebook 

pages as well as a number of additional suggestions for the teacher. Participants were 

asked questions about using teacher edition textbook. Their responses addressed two 

general approaches for reading teacher edition textbook: examining the outline of the 

activities in the lesson and looking for guidance about how to teach. These approaches 

helped in framing a more comprehensive picture of teachersô reading teacher edition 

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 documents and operational invariants within this 

process. Further observations are necessary to confirm their documentational works with 

the teacher edition textbook.  

4.2.4.1 Examining Outline of Activities and Looking for Guidance 

The interview studies revealed that the teachers (6 out of 8) used the teacher 

edition textbook to examine for additional problems and activities prior to instruction. 

They mentioned that they used several resources for problems and activities and the 

teacher edition textbook was one of them. They stated: 

 

[...] Sometimes there are questions which donôt exist in student edition textbook, 

that time Iôm using teacher edition textbook (P6-Q33). 

 

[...] If I am not satisfied with example in the student edition textbook or if it is 

not appropriate for materials, if I do not have activity that I produced before 

hand, If I am still seeking activity [...] or sometimes there are alternative 

activities. At that case I might look into it but it is not my bible at first (P1-Q34). 

 

 



129 

 

Those cases indicated that the teachers used multiple resources for what to teach 

and how to teach mathematics, but they considered the teacher edition textbook as an 

additional resource for examining the activities. Additionally, the observation studies 

and the analysis of the teacher edition textbook showed that some teachers (3 out of 8) 

underlined the problems in the teacher edition textbook which were presented during the 

instruction and wrote additional problems selected from the auxiliary books on the 

teacher notebook. 

In this context, the important point to consider was that most of the teachers used 

the teacher edition textbook as an additional resource. This means that the teacher 

edition textbook was 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. I recognized that there is anything than the present 

(information) or because of what I remember from my previous reading. Book 

has been same for four years. If it new book I would definitely look it (to see) 

how it explains. We did when it first came. Then the process has settled down 

and it has been continuing like that (P8-Q35). 

 

P8 indicated that the teacher edition textbook failed to provide new information 

after four years. It seemed that teachers got used to reading information from the teacher 

edition textbook. It might be one of the possible reasons for why teachers did not use the 

teacher edition textbook as a primary resource. Moreover, teachers who were over 45 

years old pointed out that it was difficult to read the teacher edition textbook because it 

was written in small letters. Two of the teachers stated that ñFont is too small in teacher 

edition textbook. I cannot even see with my glass.ò This might be the second reason.  

These reasons might also have an effect on teachersô using the teacher edition 

textbook as a guide for pedagogical strategies. The observation and interview studies 

revealed that some teachers (2 out of 8) used the teacher edition textbook to 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 the topic. They stated: 
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[...] Initially, I investigate student edition textbook, then I investigate workbook. I 

realized that when I am confused I look to teacher guide book. [...] Sometimes 

guide book has some parts previous knowledge about readiness. If it is previous 

subject, I look some points as an example how it examines subjects (P1-Q36). 

 

[...] If  I need to prepare at home Iôm checking everything. If Iôm taking notes at 

home Iôm doing it in a detailed manner (P6-Q37). 

 

Those cases indicated that when the teachers asked to talk about the uses of the 

teacher edition textbook, they explained their uses in general and they did not give detail 

about the specific uses for the ratio and proportion topic. It seemed that the teachers 

rarely used the teacher edition textbook for looking for the pedagogical strategies and 

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

4.2.5 Summary  

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

are presented. The results of the study showed that teachersô use of mathematics 

textbooks were examined and investigated through the Use of Mathematics Textbooks 

Questionnaire, which measures the frequency of the use of textbooks by mathematics 

teachers along four dimensions, namely Reading 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 mostly used the student edition textbook prior to 

lessons and during the instruction. Teachersô responses to the questionnaire showed that 

teachers explained the subject similarly to the student edition textbook and made the 

introduction just as shown in the student edition textbook. Teachersô responses also 

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 interviews and 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 of the 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 studentsô levels of mathematical understanding since teachers believed that 

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 that teachers rarely 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 edition 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 edition textbook for explaining the subject 

similarly to the student edition textbook. Teachers mostly used the introductory 

activities, real-life cases, connections with other courses, examples, and definitions in 

the student edition textbook. However, they rarely used it for selecting problems and 

examples. Teachers always considered their knowledge, beliefs, and experience and 

integrated the tasks in the student edition textbook according to their studentsô levels of 

mathematical understanding. 

The analysis of the Selecting Questions from Workbook and Selecting Tasks and 

Questions from Auxiliary Books dimension revealed that teachers mostly picked the 

questions from the workbook and auxiliary books that were not included in the student 

edition textbook and selected 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 and 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 problems. 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 particular, the observations 

and interviews showed that they used workbook and auxiliary books to give homework 

considering that they believed that those books better served a transition between 

schoolwork and homework. Moreover, the interview and observation data revealed that 

teachers used the workbook and auxiliary books to develop ideas for exam questions 

considering that they believed that multiple resources offered several alternatives for 

preparing the exam questions. 

The teachersô responses to the questionnaire showed that teachers mostly 

selected the 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 most of the teachers expressed the importance of SBS questions in mathematical 

activities. They believed that students performed better on SBS when they solve SBS 

questions in mathematical activities. Additionally, teachers reported that students 

became more motivated 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 difficulty and studentsô understanding of mathematical 

concepts when preparing 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 the tasks to facilitate studentsô work with them. Teachers 

were concerned about finding additional problems and studentsô interest. Therefore, 

workbook and auxiliary books had a potentiality to influence teachersô choices in 

selecting questions and problems. 

The analysis of the Reading Teacher Edition Textbook dimension showed that 

teachers frequently used teacher edition textbook to read the curriculum objectives. 

Teachersô responses to the questionnaire revealed that they mostly used teacher edition 

textbook for subjects/occasions that were not clear in the student edition textbook 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 activities. Particularly, 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 from the auxiliary books 

on the teacher notebook. 
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CHAPTER 5 

 

 

DISCUSSION, CONCLUSIONS AND IMPLICATIONS  

 

 

The current study was designed to explore middle school mathematics teachersô 

use of mathematics textbooks and examine teachersô integration of tasks in the textbooks 

into practice. This study was distinctive in nature because multiple research methods 

were used to better understand the interaction between teacher and resources through the 

documentational process. In this chapter, the results from quantitative and 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 Results and 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 (2007) and Johnson and Turner (2003). This type of research 

design helped to increase the quality of the study since the mixed design capitulate the 

strength of both qualitative and quantitative research methods. For instance, the 

quantitative results were limited to explain how teachers integrated the tasks from the 

student edition textbook, workbook, and auxilary book in their teaching, and 

implemented them in practice. The qualitative follow-up data was built on the initial 

quantitative results to overcome the problem by enhancing and explaining the 

quantitative 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 for this study 

and best matched to the research problems. 
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This study involved a two-stage 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, which allowed the researcher to explore the 

nature of Turkish middle school mathematics teachersô use of mathematics textbooks. In 

the second phase of the study, the qualitative data were collected through interviews 

with participants, classroom observations, and document analysis, which allowed the 

researcher to examine teachersô integration of tasks in the student edition textbook, 

workbook, and auxiliary book into practice, and to make meaningful contributions that 

took into account the Turkish context. The results of the current study revealed some 

issues of critical importance that are worth to be discussed.  

5.1.1 Teachersô Use of Mathematics Textbook 

The Use of Mathematics Textbooks Questionnaire was developed to identify 

Turkish middle school mathematics teachersô use of mathematics textbooks. The reason 

for developing this questionnaire was to contribute to the relevant literature about 

textbook use in Turkish context. Although there are some questionnaires (e.g. Christou 

et al., 2004; Jamieson-Proctor & Byrne, 2008) available that include identifying 

teachersô concerns and beliefs about textbook use, there was no questionnaire available 

which was dedicated to the identification of the way of teachersô using textbooks and 

selecting tasks from textbooks that were 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 

mathematics teachersô using mathematics textbooks, partly focusing on reading 

textbooks and selecting tasks from textbooks. 

The Use of Mathematics Textbooks Questionnaire was aimed to provide means 

for eliciting the Turkish middle school mathematics teachersô use of mathematics 

textbooks, in particular student edition textbook, workbook, teacher edition textbook, 

and auxiliary book. The questionnaire was established through the review of related 

literature and following contextual description derived by asking a sample of middle 

school mathematics teachers. Therefore, the questionnaire has a unique role in 



136 

 

describing teachersô reading textbooks and selecting tasks from textbooks. The 

questionnaire might be valuable for teachers, mathematics educators, and program 

developers who are interested about teachersô using of mathematics textbooks. 

The factor analysis results of the Use of Mathematics Textbooks Questionnaire 

revealed four dimensions, namely Reading Student Edition Textbook, Selecting 

Questions from Workbook, Reading Teacher Edition Textbook, and Selecting Tasks and 

Problems from Auxiliary Books. The following section gives a discussion of the results 

of factor analysis and findings of the interview and observation data in order to account 

for the discrepancy among middle school mathematics teachers in nature of mathematics 

textbook use. 

5.1.1.1 Reading Textbook 

In this current study, the Reading Student Edition Textbook dimension involved 

teachersô planning activities for instruction prior to class, as Remillard (1999) identified. 

Based on Sherin and Drakeôs (2004) characterization, these activities were related to 

reading the student edition textbook to find activities and examples from the text (or in 

the curriculum) and what students are expected to learn. Considering these descriptions, 

the data from this study described that teachers read mathematics student edition 

textbook to determine the structure and content of the instruction prior to lesson.  

According to the teachersô responses to the items in the Reading Student Edition 

Textbook dimension, the mean value for this dimension was found to be 3.36 (out of 5 

as the maximum score possible). It could be interpreted that the teachers read 

mathematics student edition textbook to determine the structure and content of the 

instruction prior to lesson at a ñmoderateò level. There might be two issues to be 

considered while interpreting this result. The first issue is that teachersô uses of other 

resources influence the reading student edition textbook score. The analyses of the 

observation and interview studies support this assumption considering that teachers did 

not only use mathematics student edition textbook, but also used their personal teaching 

notes, curriculum guidebook, worksheets, and web sites while planning lessons. This 

assumption is also confirmed by the findings of other researchers (e.g., Adler, 2000; 
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Cohen et al., 2003; Gueudet & Trouche, 2009) stating that teachers do not isolate 

resources from one to another and use them as a set of resources corresponding to a 

variety of things in teachers work. Consequently, teachers use student edition textbook 

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

instruction. 

The second issue is that teacherôs attempts to make changes in the textbooks with 

respect to their own knowledge and beliefs influence the reading student edition 

textbook score. The analyses of the qualitative data collected using classroom 

observations, interview with participants, and analysis of teachersô notes and textbooks 

support this assumption considering that teachers interpret the student 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 lessons, as some 

researchers also reported (e.g., Brown, 2002; Davis & Krajcik, 2005; Remillard, 2005). 

Further, the assumption is confirmed by the findings of other researchers (e.g., Brown, 

2004, 2009; Remillard & Bryans, 2004; Remillard, 2009) implying that teachers 

attempted to make changes in the curriculum materials and interacted with them 

dynamically rather than using them in a straightforward way. 

Based on these findings, Turkish middle school mathematics teachers interacted 

with student edition textbook and worked on it. It is probable that teachers brought their 

interpretations to what they read in the textbooks. The reason for changing and 

modifying the student edition textbook structure by teachers was likely caused by 

instructional decisions which are in turn influenced by the meanings they made from 

observing and interacting with their students, as reported by Ben-Peretz (1990) and 

Durwen and Sherman (2008). Consequently, the reading student edition textbook 

dimension does not only comprise an evaluation process, a finding consistent with 

previous studies (e.g. Remillard, 1999; Sherin & Drake, 2004), but also involve an 

interpretation process. 

For Reading Student Edition Textbook dimension, the analysis of the frequency 

distributions showed that teachers most frequently used the student edition textbook to 

prepare for the lesson and during class and explained the topic of the lesson similarly to 
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the student edition textbook. It can be inferred that teachers have a general overview of 

what they teach with paying attention to the details of the instruction through using 

student edition textbook. This 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; rather they help shape the process of 

instructing mathematical topics and skills. Moreover, the findings of the observation and 

interview studies supported these results. Teachersô responses and activities showed that 

teachers read the student edition textbook for the purpose of preparing content of a 

lesson, introducing the lesson, making real-life connections, making connections with 

other courses, giving definitions, promoting the understanding of a concept, and 

omitting part of the lesson. This means that teachers 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 activities may be also worth to be considered 

to explain teachersô planning activities prior to lesson. Based on the teachersô responses 

given to the items in the Reading Teacher Edition Textbook dimension, the mean value 

for this dimension was found to be 3.37 which was the almost same mean value of the 

Reading Student Edition Textbook dimension. It could be interpreted that the teachers 

also read teacher edition textbook to determine the structure of instruction prior to 

lesson. This situation could be discussed in two ways. The first issue is that teachers use 

the student edition textbook as well as the teacher edition textbook to plan what kinds of 

activities or examples and what students are expected to learn. The analyses of the 

frequency distributions for Reading Teacher Edition Textbook dimension support this 

assumption considering that teachers most frequently used the teacher edition textbook 

for topics/occasions that were not clear in the student edition textbook. 

The second issue is about the structure of the teacher edition textbook containing 

copies of the student edition textbook and workbook pages. The analyses of the 

observation studies and mathematics textbooks support this assumption because teachers 

who used teacher edition textbook planned the instruction according to the student 

edition textbook content prior to lesson. Consequently, teachers used teacher edition 
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textbook for additional suggestions and for making instructional decisions based on the 

student edition textbook content. In any case, teachersô use of textbook is strongly 

associated with their use of teacher edition textbook. Further 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, problems, and questions 

from resources in this study. The first one is Selecting Questions from Workbook 

dimension comprising teachersô selecting questions and problems for classroom 

activities from mathematics workbooks. The second one is the Selecting Tasks and 

Questions from Auxiliary books dimension involving teachersô selecting tasks and 

questions from these books. The main difference between these dimensions is based on 

the nature of the resource. However, the way of teachersô uses of those books is very 

similar. 

According to the teachersô responses given to Selecting Questions from 

Workbook dimension, the mean value for this dimension was found to be 3.38; whereas 

the mean value of the Selecting Tasks and Questions from Auxiliary books dimension 

was found to be 3.17. This could be interpreted that teachers used workbook and 

auxiliary books for selecting questions and problems at a moderate level. There might be 

two explanations for interpreting this result. First, teachers do not only use the workbook 

but also look for 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 

workbook and auxiliary book that were not included in the student edition textbook. In 

other words, teachers knew what the mathematics student edition textbook involved and 

made an evaluation with respect to the student edition textbook content; and then tended 

to use other books or resources. Moreover, according to the teachersô responses to the 

General Characteristics of Student Edition Textbook Questionnaire, the mean scores of 

items related to degree of covering questions were below 3.00, which showed that 

teachers found the degree to cover questions of student edition textbook poor. This could 



140 

 

be interpreted that teachers initially examine the student edition textbook for selecting 

questions. However, they find them poor. Therefore, they look for supplementary books, 

particularly workbook and auxiliary books, to select questions.  

Second explanation could be that the process of selection and integration of tasks 

and problems from resources is intertwined. The analyses of the interview and 

observation studies support this assumption considering that teachers selected and 

integrated problems from the student edition textbook, workbook, and other books in 

terms of the difficulty level of the problems. Particularly, they drew attention to the 

problems that all students could solve at least a problem and gave opportunities to solve 

them, as Doerr and Chandler-Olcott (2009) pointed out. It could be interpreted that 

teachers are not only concerned with selecting tasks from the textbooks, but they also 

consider studentsô levels of mathematical understanding (Durwin & Sherman, 2008); 

therefore, teachers make necessary modifications in resources for their students 

(McDuffie & Mather, 2009).  

5.1.2 Teachersô Integration of Mathematics Textbook 

In scope of this study, teachersô reading and selection decisions were examined 

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 Reading Student Edition Textbook dimension comprised a 

series of decisions related to preparation for lessons, doing the introduction just as 

shown in the student edition 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. This dimension involved 

teachersô reading decisions about what kinds of activities or examples were suggested in 

the student edition textbook and what students were expected to learn, as Sherin and 

Drake (2004) identified. Moreover, the Selecting Questions from Workbook and 

Selecting Tasks and Problems from Auxiliary Books dimensions comprised a series of 

decisions related to selecting questions, problems, and tasks from workbook and 

auxiliary books. However, the quantitative data obtained from these dimensions could 
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not provide adequate explanations about how teachers read and interpret the textbooks, 

how they adapted and interpreted the questions and tasks from these resources, and why 

they used these resources. The qualitative follow-up data obtained from interviews and 

observations helped to further explain the quantitative results. 

The findings of the interview and observation data indicated that teachers 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 called teachersô documentational work. 

Particularly, the interaction between teacher and textbooks, and teachersô integrating of 

tasks in the textbooks into practice were discussed based on documentational approach 

of didactics. 

According to the teachersô responses to the items in the Reading Student Edition 

Textbook dimension, it could be interpreted that the teachers read the student edition 

textbook for the instructional decisions, particularly to introduce the topic, make real-life 

connections, make connections with other courses, and make definitions. Moreover, the 

analysis of interview and observation data revealed that teachers designed the lessons 

based on the student edition textbook content and there was an overlap between the 

content taught by teachers and the student edition textbook content in their lessons, as 

Freeman and Porter (1989) reported. In parallel with these findings, it could be argued 

that the student edition textbook had a crucial role for teachers who read it to make 

instructional decisions. There might be two explanations to be considered while 

interpreting this argumentation.  

The first explanation concerns the impact of the Ministry of National Education 

in implementation of curriculum and using of textbooks (i.e. student edition textbook, 

workbook, and teacher edition textbook) considering that the textbooks were official 

resources coming from an ñofficial institutionò (i.e. Ministry of National Education) and 

had a significant role for mathematics teachers in determining the mathematical content 

and instruction. In particular, the findings of the teacher interviews suggested that they 

felt constrained to use the textbooks distributed by the Ministry 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 ñ[...] One day an inspector came and said, you never ask questions from the 

textbook; you always solve them (ask) from your mind. You should use textbooks 

during the instruction, please be a model for the beginning teachers as wellò (P5-Q38). 

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

 

[...] When inspectors came they looked for the exam questions, and they wanted 

different kinds of questions such as true-false and matching. Therefore, I try and 

pick questions from the student edition textbook and workbook similar to the 

ones in the student edition textbook and 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 the student edition textbook for instructional decisions and tried to 

explain the subject similarly to the student edition textbook. Moreover, it seemed that 

the institutional factor influenced the teachersô documentational work, which was called 

instrumentation, and particularly teachersô mathematics teaching. In this sense, the 

inspection should be considered as an institutional factor likely to influence teachersô 

use of mathematics student edition textbook, as well as workbook and teacher edition 

textbook. 

The second explanation concerns that textbooks (i.e. student edition textbook, 

workbook, and teacher edition textbook) which are the most available resource in 

Turkey might be considered to have a significant influence on teachersô documentation 

work. Gueudet and Trouche (2009) claimed that national character (i.e. French national 

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, and that there is a free and open textbook market. Therefore, the 

tendency on digital resources could be expected in these developed countries. On the 

other hand, there is a different picture in Turkey. Particularly, most of the teachers do 

not have opportunity to work in classrooms equipped with technology and they have 

insufficient facility with using technology, and the ministry still controls the textbook 
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market. It seems that mathematics textbooks are the most available resource for both 

students and teachers and important part of learning and teaching resource in which 

students and teachers work in Turkey. Consequently, it could be claimed that the 

availability of textbooks might have played a critical role in teachersô reading student 

edition textbook and making instructional decisions (instrumentation). 

According to the teachersô responses given to Selecting Tasks and Problems from 

Auxiliary Books dimension, it could be interpreted that teachers used questions similar 

to the ones in national large-scale exam questions (i.e. High School Entrance Exam) that 

were in the auxiliary 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 

that the auxiliary books had a potentiality to influence teachersô activity 

(instrumentation). There might be two explanations to be considered while interpreting 

this argumentation.  

The first explanation might be teachersô concerns about selecting questions 

similar to the ones in the Level Determination Exam (SBS) and setting up SBS questions 

in mathematical activities. In particular, Turkish teachers are concerned about childrenôs 

success in high school entrance exam which is a prerequisite for entrance into secondary 

education institutions; and parents are concerned about their childrenô success in the 

national examinations and send them to private cramming schools to get them prepared 

for national standardized exams (Aksit, 2007). These might be more central influence on 

selecting questions from the auxiliary books; owing to the fact that middle school 

teachers are under pressure for preparing students to the national examinations. 

Moreover, the analyses of interview studies indicated that teachers used SBS questions 

as a motivation tool since they thought that students perform better on SBS when they 

solve SBS questions in mathematical activities. It seemed that the existence of the 

national exam influence teachersô using textbook and the auxiliary books. Consequently, 

the findings from this study might imply that national contexts influence teachersô using 

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): Teachersô preferences on using mostly multiple choice tests in their lesson since 

standardized exams are based on multiple-choice items. Consequently, teachers focus on 

SBS questions and the questions similar to the ones in SBS and auxiliary books had a 

potentiality to influence teachersô activity. It seemed that teachers developed a 

document: ñsetting up SBS questions and the questions similar to the ones in SBS in 

mathematical activitiesò. This document also entailed (a general) operational invariant 

like: ñStudents perform better on SBS when they solve SBS questions in mathematical 

activities.ò 

The second explanation might be teachersô concerns about looking for additional 

questions and problems for the lessons. Teachersô responses given to Selecting Tasks 

and Problems from Auxiliary Books dimension revealed that teachers frequently 

selected questions from auxiliary books that were not included in the student edition 

textbook. Moreover, the analysis of observations indicated that teachers preferred to use 

auxiliary books as resource for questions and problems during a class (e.g., while 

making connections with other courses). Another explanation might be related to 

teachersô choice of questions and problems. The interview data revealed that teachers 

looked for different resources to connect the concept with daily life and used problems 

from auxiliary books which were attractive for students. This finding supports the 

findings of other researchers (e.g., Herbel-Eisenmann, 2009): Teachersô choices when 

using mathematics textbooks could ñundermine or support instructional goals for 

studentsô engagement with mathematicsò (p.135). In line with these findings, it could be 

claimed that teachersô concerns about finding additional problems and considering 

studentsô interest had a crucial role in selecting resource. In this sense, auxiliary books 

had a potentiality to influence teachersô choices. 

Another important point to consider was ©bout how teachers shape and modify 

the resources (instrumentalization). In examining the process of teachersô use of 

mathematics textbooks, it could be argued that there were interpretive processes in 

teachersô engagement as they used textbooks. The analysis of interviews and 

observations showed that teachers read textbooks and selected tasks and questions from 
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those books, and they interpreted the mathematics textbooks by evaluating the tasks in 

planning and during instruction in terms of their perception of tasks and the studentsô 

interests, experiences, and limitations and by integrating the tasks into the practice. 

The analysis of the qualitative data revealed that teachers read introductory 

problems in the student edition textbook to make connections with other courses (e.g., 

social science and science courses) and real life experience. It seemed 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 factors which influence the 

approach of teachersô reading text: ñthought about the contents and nature of the 

mathematical terrainò and ñthe views each held about teaching and learningò (p.326). 

From this point of view, it could be argued that teachersô beliefs and knowledge about 

the nature of mathematics and teaching mathematics make differences in reading 

textbook. Within this context, teachersô beliefs and knowledge were guided on the 

conceptual understanding in reading textbooks (instrumentalization). It seemed that the 

teachers developed a document: ñenacting mathematical tasks comprising connections 

with other courses and real lifeò, as proposed by Schmidt et al. (2002). This document 

also entailed an operational invariant like: ñStudents must learn connections between 

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

its relation to other branches of knowledgeò. 

The analysis of interviews and observations indicated that teachers interpreted 

the mathematics textbooks by evaluating the tasks in planning and during instruction in 

terms of their perception of tasks and the studentsô interests, experiences, and 

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

curriculum materials based on teachersô knowledge and beliefs while evaluating the 

materials (Sherin & Drake, 2004). From this point of view, teachersô evaluation of 

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

analysis of interviews indicated that teachersô evaluation of textbooks depended on their 

interpretation of textbooks with respect to studentsô needs and understanding of 

mathematics, particularly prior to instruction. For instance, during the interviews, 
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teachers claimed that students did not prefer to work on activities in the student 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 attention to the activities in the student edition textbook during the 

lessons. It seemed that the teachers had a consideration about the studentsô needs. 

Moreover, the analysis of observations revealed that teachers did not only consider the 

studentsô needs but they also considered the studentsô understanding of mathematics. 

For instance, when students did not fully understand the case, teachers added a new case 

to offer them additional practice. Particularly, these considerations were central to use a 

textbook as a resource for studentsô learning of mathematics (McDuffie & Mather, 

2009; Rezat, 2009). It seemed that teachersô evaluations were strictly related to 

studentsô understanding of mathematics and meeting the needs and their own 

understanding of teaching and learning of mathematics. It could be argued that teachers 

evaluated the tasks in the student edition textbook in terms of studentsô needs and 

understanding of mathematics in an instrumentalization process and their practices and 

beliefs guided omitting the activities and offering additional cases.  

By means of adaptation, Sherin and Drake (2004) referred to ñsignificant 

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 in the purpose of the lessonò (p. 

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 part of 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 the student edition textbook and workbook. Particularly, they replaced one 

part of the student edition textbook or workbook (e.g., problems and tasks) with a part of 

an auxiliary book; and they omitted the part of the student edition textbook and 

workbook. The analysis of 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 study, it could be argued that teachers were more likely to integrate the tasks into 

the classroom rather than adapt the tasks and materials.  

The analysis of interviews and observations indicated that teachers interpreted 

the mathematics textbooks by integrating 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 studentsô needs and understanding of mathematics (instrumentalization). 

Particularly, during the observations, they tried to integrate the tasks in the textbooks 

(e.g. student edition textbook, workbook, and auxiliary book) into the classroom; and 

made changes in tasks and problems in the textbook intentions in terms of their 

perspectives and beliefs and studentsô understanding of mathematics. It could be argued 

that teachers considered the levels of task difficulty in terms of studentsô understanding 

of mathematical concepts when preparing the questions, problems, and examples. 

Therefore, they provided examples and problems for both low and high level students. It 

seemed that teachers developed a document: ñenacting (or not enacting) tasks in the 

textbooks in terms of studentsô needs and studentsô understanding of mathematics. This 

also involved a general operational invariant: ñStudents understand better when the 

lesson is integrated the textbook tasks to meet the needs of the students and their 

understanding of mathematics.ò 

The analysis of interviews and observations indicated that teachersô interactions 

with textbooks and relevant resources were explained through their uses and teachersô 

utilization schemes of resources. In particular, general schemes of utilizing a 

mathematics textbook were found and interpreted in different groups of middle school 

mathematics 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 could 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 evaluate and integrate the textbooks into the 

classroom; and made changes in the student edition textbook and workbook intentions 
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with respect to studentsô understanding of mathematical concepts in an intertwined 

process between teacher and resources distinguished as instrumentalization and 

instrumentation. These findings support the findings of other researchers (e.g., Brown, 

2009; Remillard & Bryans, 2004): Teachers offload a degree of instructional agency 

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

teachers develop a document involving combined resources such as student edition 

textbook, workbook, teacher edition textbook, curriculum guidebook, discussion with 

colleagues, and lecture notes from previous yearsô or personal notes: ñdesigning the 

lesson based on textbook contentò. These documents entailed a scheme of utilization of 

resources, with (general) operational invariant like: ñStudent edition textbook help to 

determine the structure and content of the instruction prior to lessonò. It could be argued 

that the set of textbooks played a crucial role for teachers who used them as a primary 

resource for teaching mathematics. 

The teachersô use and interpretation of textbooks discussed in this study were 

likely to illuminate teachersô documentation works and documents. The important point 

to consider was that teachers used the student edition textbook, workbook, and teacher 

edition textbook for four years, and it was remarkable to see teacherôs general 

perspective about using and interpreting these textbooks. It could be claimed that the 

findings of the study would help predict teachersô documentational works and 

interactions with resources in other topics. However, the teachersô documentational 

works were analyzed in terms 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. This kind of process cannot be isolated from teachersô professional 

activity and professional development because a document is developed by teachersô use 

of the set of resources and specifically shaped by teacherô activity and experience 

through the classroom context (Gueudet & Trouche, 2009). Therefore, the documents 

which comprised particularly student edition textbook, workbook, teacher edition 

textbook, and supportive would lead to a new resource for the next year. It seemed that 
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the teachers developed the 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 of Gender, Teaching Experience and Class Size on Teachersô Use of 

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 presented together with discussions.  

5.1.3.1 Gender 

The findings of this study showed that there was a significant effect of ñgenderò 

on teachersô decisions to use mathematics textbooks. It was implied that female teachers 

were more likely to use textbooks for selecting tasks and questions from auxiliary 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 influence teachersô decisions to use textbooks in mathematics 

(e.g., Jamieson-Proctor & Byrne, 2008). However, there are some nuances appeared 

between female and male teachersô instructional decisions. For example, Li (1999) 

reported that female teachers were likely to be more student-centered, 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 using auxiliary books to the 

instructional decisions for students to teach mathematics compared to male teachers.  

Although the results of the current study on gender indicated a gender difference 

in selecting questions and problems from auxiliary books, the role of gender in teachersô 

using mathematics textbooks is not very clear. Female teachersô scores on selecting 

questions from supportive resources were higher than male teachersô scores, but it is 

difficult to claim that this had an impact on using textbooks. Particularly, the findings of 

the qualitative data of this current study also showed that female teachers draw much 

attention to evaluate the problems in terms of studentsô levels of mathematical 
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understanding than did male teachers, but there was not a clear difference between 

female and male teachers in terms of using 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. Further research is needed to further look into and find possible 

explanations for this seemingly conflict like the effect of selecting tasks and questions 

from auxiliary books on teacher gender.  

5.1.3.2 Years of Teaching Experience 

The results of this study also indicated that years of teaching experience had no 

significant effect on teachersô decisions to use textbooks in mathematics. Years of 

teaching experience did not significantly influence teachersô decisions to use textbooks 

in mathematics. This finding is consistent with 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 curriculum materials 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 textbooks and 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 interest about the adoption of the innovation.  Particularly, 

these differences mentioned in the literature are based on teachersô experiences in 

relation with the implementation of a new mathematics curriculum and new mathematics 

textbooks and their responses to educational change (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 those years; therefore, 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 not show a difference in teachersô decisions to use textbooks in 

mathematics, the qualitative data analysis revealed that the experienced teachers used 

mathematics textbooks differently from the beginning teachers. As Remillard (1999) 

reported, the difference may be due to teachersô approaches to task selection: 

appropriation and invention. The analysis of observations, interviews, and teaching 

notes suggested that most of the experienced teachers invented mathematical tasks in 

terms of their experience and studentsô level of understanding mathematics. On the other 

hand, beginning teachers appropriated introductory task and basic exercises in the 

textbook directly from textbooks and show them to students. Consequently, there was 

not a statistically significant difference in teachersô decisions to use textbooks scores 

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

Mathematics Textbooks Questionnaire, but there might be a practical difference in 

teachersô reading textbook and selecting tasks from resources in different level of 

teaching experience. 

5.1.3.3 Class Size 

Findings of the study showed that 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 could be explained in two ways. Firstly, 

teachers in large classes could not find enough time to read activities and examples 

which are suggested in the textbook because they have less teaching time and have 

difficulty to complete content coverage, as Blatchford, Moriarty, Edmonds, and Martin 

(2002) reported. Secondly, teachers in large classes could not also provide 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 what Betts 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 examples from the textbook or 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 avoid any interpretation 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 self-reported questionnaire data from teachers is one of the weaknesses in this study. 

Since the baseline data were constructed on teachersô description of their textbook use, 

the construct as indicated by the teachers might limit the study.  

Another limitation of a research like this is the difficulty of measuring the 

construct like teachersô using textbook strategies. Most of the participants did not signify 

their textbook grade level in the questionnaire; however, there was a choice offered to 

select the textbooks grade level in the questionnaire. 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 

developed for Turkish middle school teachersô use of textbooks, the use of the 

questionnaire in different cultural context might be problematic. The Turkish cultural 

educational characteristics should be considered when it is used 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 

qualitative data analysis. For instance, there was a gender difference on selecting tasks 

and questions from auxiliary books. It was implied that female teachers were more likely 

to use textbooks for selecting tasks and questions from auxiliary books. Moreover, the 

teachers teaching in larger classes reported less likelihood to read textbooks. Further 
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research may confirm possible explanations for these results. In-depth 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 made a concerted effort 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 is related to the quantitative data collection procedure. One 

part of the quantitative data was collected by EARGED. Particularly, in this procedure, 

EARGED distributed the questionnaires to the selected schools and collected them. 

Therefore, the teachers might feel uncomfortable giving out the real information about 

their decisions on using mathematics textbooks and might have completed it carelessly.  

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

In particular, ratios and proportions are the concepts that are often used in real life. 

Therefore, teachersô use and selection of real life tasks and problems from textbooks 

might limit the interpretation of the teachersô integration of tasks. Another mathematical 

topic would need to be selected to better understand the teachersô integration of tasks 

from textbooks. 

The eighth limitation concerns the analyzing teachersô use of mathematics 

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 

teachersô use of textbooks for 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 means that this study was a cross-sectional 

study. A longitudinal study would need to be performed to better understand the factor 

structure of the teachersô textbook use. For instance, does the level of teachersô reading 

textbooks and selecting tasks from textbooks lead to a change after one year? Moreover, 
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documentational process was ñan ongoing processò (p.206), as Gueudet and Trouche 

(2009) indicated. In this study, the documents developed from the interviews and 

observations might represent a small part of teachersô documentational process. Long-

term observations are needed. Further studies might consider long-term observations. 

5.1.5 Implications  

 The findings of the current study can have some important implications for 

mathematics instruction and might be helpful for educational leaders and policy-makers 

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 importance 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 questions from textbooks. 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 the student 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 realize the 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, real-life cases, and 

connections with other courses. It could be claimed that 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 alternatives that help 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 of the 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 of the lesson, teachers used the real-life cases 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 especially to 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 and supported. 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 context that influence the teacher-resource 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 in developing 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 other teaching resources.  

 The findings of the current study point to the importance of teachersô experiences 

and concerns with respect to the student edition textbook, workbook, teacher edition 

textbook, and auxiliary books. As Cohen et al. (2003) indicated, teacher who is 

knowledgeable about a subject and know how to present it to learners will be more 

likely to make good use of a mathematics text than teachers who donôt know the subject 

or know it but not know how to present it to learners. Moreover, teachersô use of 

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 ways in which teachers 

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 mathematics teaching. At 

this point, experienced teachersô experiences, beliefs, and concerns about the uses of 

textbooks might be valuable in designing seminars. By this way, particularly, the 

beginning teachers might be supported in terms of using a teaching resource.  

 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 

be aware of the teachersô interpreting and selecting tasks from textbooks. Particularly, 

the interviews and observations showed that teachers integrated the tasks not only with 

respect to the difficulty level of the examples and problems from the student edition 

textbook, workbook, and other books, but also with respect to studentsô understanding of 

mathematical concepts. Therefore, textbook writers and publishers should consider the 

difficulty level of the examples and problems and level of mathematical skill 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 and assignments that could serve a transition between 

schoolwork and homework since teachers need more resources for giving homework. 
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Figure A. Detailed design procedure of the study 
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APPENDIX B 

 

Genel Bilgiler: 

1. Ne kadar zamandēr ºĵretmenlik yapēyorsunuz? 

2. Hangi sēnēflarda ºĵretmenlik yaptēnēz? 

3. Hangi ¿niversiteyi bitirdiniz? 

4. ¦niversitede ya da lisede hatērladēĵēnēz kadarēyla matematik dersinde ºĵretmenin 

ve ºĵrencinin rol¿neydi? Kullandēĵēnēz kaynaklar nelerdi ve nasēl 

kullanēyordunuz? 

 

SORULAR: 

Kaynak Kullanēmē: 

5. ¥ĵretmenliĵe baĸladēĵēnēzdan beri hangi kaynaklarē (kitap, kiĸisel notlar, web 

sitesi vs.) kullandēnēz? Bunlardan hangisi sizin i­in en ºnemli? Hangi ama­la 

nasēl yararlandēnēz ve yararlanmaya devam ediyorsunuz? (10 yēl ºncesi-ĸimdi) 

6. Sēnēfta kullanmaya yºnelik oluĸturduĵunuz dok¿man ya da materyal var mē? 

  A) (¥ĵretmenin kendi ¿rettiĵi bir dok¿man yoksa) 

¶ Bu kaynaklara nasēl ulaĸtēnēz? Bunlarē nasēl se­tiniz? Neden? 

¶ Hangi ama­la kullanēyorsunuz ve ºzellikleri nelerdir? Bunlarē nasēl 

oluĸturdunuz? 

¶ ¥rneĵin yeni bir konuya baĸlayacaksēnēz, konuyu anlatmaya baĸlamadan 

ºnce i­erik hakkēnda hangi kaynaklara ve ne i­in bakēyorsunuz? (Yºntem, 

gºsterim,ºrnek, soru,ºdev i­in durum nasēl?) 

¶ Matematiksel olarak bunlardan yararlanēyor musunuz? Hangi konularda? 

Neden? 

¶ En beĵendiĵiniz konu hangisidir? En beĵenmediĵiniz konu hangisidir? 

Neden? 

¶ Yararlandēĵēnēz kaynaklarē iyi yapan ºzellikler nelerdir? 

B) (¥ĵretmenin kendi ¿rettiĵi bir dok¿man varsa) 
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¶ Sºz¿n¿ ettiĵiniz kaynaklarē hazērlama nedeniniz nedir? Bunlarē hazērlarken 

hangi kaynaklardan yararlanēyorsunuz? Bunlarē nasēl kullanēyorsunuz? 

¶ Bu kaynaklarēn i­eriĵini nasēl d¿zenliyorsunuz? 

7. Sēnēf i­inde bu kaynaklarē kullanēyor musunuz? (Kullanēyorsanēz nasēl 

kullanēyorsunuz? Kullanmēyorsanēz neden kullanmēyorsunuz?) 

8. Sizi materyal kullanmaya iten ºzel durumlar oluyor mu? Bunlar neler? 

¶ Sēnēf d¿zenini saĵlamak i­in ya da kontrolden ­ēkan ºĵrenciler i­in 

kullandēĵēnēz herhangi bir kaynak var mē? Yoksa bunlarē tamamen 

deneyimlerinizle mi hallediliyorsunuz? 

9. Ne t¿r ºĵrenci ºzellikleri -ºrneĵin ºĵrencinin becerileri, yaĸē, tutumu, 

davranēĸlarē ya da ºnceki ºĵrenmeleri- kaynak kullanēmēnēzda etkilidir? 

10. Meslektaĸlarēnēzla birlikte ortak kullandēĵēnēz veya oluĸturduĵunuz bir kaynak 

var mē?  Varsa nasēl yararlanēyorsunuz? Bunlarēn etkililiĵi hakkēnda ne 

sºyleyebilirsiniz? 

Kitap Kullanēmē: 

11. ķu an hangi kitabē kullanēyorsunuz? Nasēl kullanēyorsunuz? 

12. Okullarda kullanēlan ders kitaplarēnē nasēl deĵerlendiriyorsunuz?  

13. ¥zellikle matematik konularēnēn i­eriĵini, sunumunu ve yeterliliĵini nasēl 

buluyorsunuz? 

14. Bu kitaplarēn ºĵretmen ve ºĵrenci a­ēsēndan kullanēmlarēnē deĵerlendirebilir 

misiniz? 

15. Okuldaki uygulamalarēn-buna yºneticiler, diĵer ºĵretmenler de dahil olmak 

¿zere- sizin kitap kullanēmēnēzda etkili midir? Nasēl? 

16. ¥ĵretmen kitabēnē kullanēyor musunuz? 

17. Yardēmcē kitap kullanēyor musunuz? Nasēl? 

18. Farklē yayēnevlerinin kitaplarēnē incelediniz mi? Eski kitaplar  mē daha iyi yoksa 

ĸimdiki kitaplar mē daha iyi? Nedeni nedir? 

19. Sizce ideal bir kitap nasēl olmalē? 
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Table 3.3 Group of cities based on socio-economic development levels 

Group of cities 

1 2 3 4 5 

Ķstanbul Eskiĸehir Konya Osmaniye Bayburt 

Ankara Tekirdaĵ Karab¿k K.Maraĸ Kars 

Ķzmir Adana Isparta Niĵde ķanlēurfa 

Kocaeli Yalova Hatay Giresun Iĵdēr 

Bursa  Antalya Uĸak Kastamonu Batman 

 Kērklareli Burdur Tunceli G¿m¿ĸhane 

 Denizli Samsun Sivas Mardin 

 Muĵla Kērēkkale Kilis  Siirt 

 Bolu Nevĸehir Bartēn Ardahan 

 Balēkesir Karaman Aksaray Van 

 Edirne Elazēĵ Sinop Bingºl 

 Mersin Rize Erzincan Hakk©ri 

 Bilecik Trabzon ¢ankērē ķērnak 

 Kayseri Amasya Erzurum Bitlis 

 Gaziantep K¿tahya Tokat Aĵrē 

 Zonguldak Malatya Ordu Muĸ 

 Aydēn Kērĸehir Diyarbakēr  

 Sakarya Artvin Yozgat  

 ¢anakkale Afyon Adēyaman  

 Manisa D¿zce   

  ¢orum   
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Table 3.9 Model fit criteria and accepted fit interpretation 

Model fit criterion Acceptable level Interpretation 

Chi-square Tabled  value Compares obtained value 

with tabled  value for 

given df 

Comparative Fit Index  

(CFI) 

 

CFI Ó .95  

 

Values more than .95 

indicate an acceptable fit 

and in the range of .90-  

.95 to indicate good 

model (e.g., Bentler, 

1990; Hu & Bentler, 

1999) 

Tucker-Lewis index 

(TLI; Tucker & Lewis, 1973) 

often referred to as the 

nonnormed fit index  

(NNFI) 

TLI or NNFIÓ .95 Values more than .95 

indicate an acceptable fit 

and in the range of .90-

.95 to indicate good 

model (e.g., Bentler, 

1990; Hu & Bentler, 

1999) 

Standardized-root-meansquare 

Residual 

(S-RMR) 

 

SRMR Ò .08 Values close to .08 or 

below reflect a good fit 

(e.g., Brown, 2006; Hu & 

Bentler, 1999) 

Root-mean-square error 

of approximation  

(RMSEA) 

 

RMSEA< .06 

 

Value less than .06 

indicates a good model fit, 

values less than .08 

indicate adequate model 

fit, and values over .1 

indicate poor model fit 

(e.g., Brown, 2006; 

Browne & Cudeck 1993) 
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APPENDIX D 

  

DERS KĶTAPLARININ KULLANIMINA ĶLĶķKĶN G¥R¦ķLER  

Bu bºl¿mde, matematik ders kitaplarēnēn, ­alēĸma kitaplarēnēn, ºĵretmen kēlavuz 

kitaplarēnēn ve yardēmcē kitaplarēn kullanēmlarē ile ilgili bazē ifadelere yer verilmiĸtir.  

(Not: Sºz¿ ge­en ders kitaplarē, ĸu an okulunuzda kullanmakta olduĵunuz matematik 

ders kitaplarēdēr.) 

B1. Ders kitaplarēnēn kullanēmēna iliĸkin gºr¿ĸler 

1. Derse hazērlēk yaparken ders kitabē kullanērēm. 

2. Konu giriĸini ders kitabēndaki gibi yaparēm. 

3. Kavramlarēn g¿nl¿k yaĸamla olan iliĸkilerini ders kitabēndaki gibi yaparēm. 

4. Konunun diĵer derslerle iliĸkilendirilmesinde ders kitabē kullanērēm. 

5. Konunun iĸleniĸ sērasē i­in ders kitabēnēn konu sērasēnē takip ederim. 

6. Konu anlatēmēmē, ders kitabēnēn konu anlatēmēna benzetirim. 

7. Konu sēnērlarēnē ders kitabē ile belirlerim. 

8. ¥ĵrencilerin konuya ders kitabēndan hazērlanmalarēnē isterim. 

9. Bilmediĵim/unuttuĵum kavramlar i­in ders kitabēndan yararlanērēm. 

10. Ders iĸleniĸi sērasēnda ders kitabē kullanērēm. 

11. ¥ĵrencilerden ders kitaplarēnē derste yanlarēnda bulundurmalarēnē isterim. 

12. Derste kullandēĵēm tanēmlarē ders kitabēndan yaparēm. 

13. Derste kullandēĵēm ºrnekleri ders kitabēndan se­erim. 

14. Derste kullandēĵēm problemleri ders kitabēndan se­erim. 

15. Matematiksel temsil bi­imlerini (grafik, tablo, vb. gºsterimleri) ders kitabēndan 

se­erim. 

16. Ders kitabēndaki etkinliklerin hepsini derste yaptērērēm. 

17. Ders kitabēndaki etkinlikleri yaptērtmak yerine okuttururum. 

18. Ders kitabēndaki etkinlikleri ºdev olarak veririm. 

19. ¥devleri ders kitabēndan veririm. 

20. Performans ºdevlerini ders kitabēndan se­erim. 
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B2. ¥ĵrenci ­alēĸma kitaplarēnēn kullanēmēna iliĸkin gºr¿ĸler 

21. Derste ­ºzd¿ĵ¿m sorularē ­alēĸma kitabēndan se­erim. 

22. ¢alēĸma kitabēndaki sorularē derste ­ºzerim. 

23. ¢alēĸma kitabēnda bulunan merkezi sēnav (ºrn. SBS) sorularēna benzer sorularē 

kullanērēm. 

24. ¢alēĸma kitabēndan ders kitabēndaki sorulara benzer sorularē se­erim. 

25. ¢alēĸma kitabēndan ders kitabēnda olmayan sorularē se­erim. 

26. ¢alēĸma kitabēndaki sorularē ºdev olarak veririm. 

27. ¢alēĸma kitabēndaki sorularla ºĵrencileri deĵerlendiririm. 

B3. ¥ĵretmen kēlavuz kitaplarēnēn kullanēmēna iliĸkin gºr¿ĸler 

28. Derse hazērlēk yaparken ºĵretmen kēlavuzuna baĸvururum. 

29. Kazanēmlara ºĵretmen kēlavuzundan bakarēm. 

30. Ķlave sorularē ºĵretmen kēlavuzundan se­erim. 

31. Performans ºdevlerini ºĵretmen kēlavuzundan se­erim. 

32. Bilmediĵim/unuttuĵum kavramlar i­in ºĵretmen kēlavuzuna baĸvururum. 

33. Ders kitabēnda a­ēk olmayan durumlarē ºĵretmen kēlavuzu ile netleĸtiririm. 

34. Etkinlikleri yaparken ºĵretmen kēlavuzuna baĸvururum. 

35. Sorularēn doĵru cevaplarē i­in ºĵretmen kēlavuzuna baĸvururum. 

36. Ders ara­-gere­lerinin kullanēmēnē ºĵretmen kēlavuzundan ºĵrenirim. 

37. Alternatif ºl­me ara­larēnēn (ºrn. ¿r¿n dosyasē, kavram haritasē, gºr¿ĸme, vb.) 

kullanēmēnē ºĵretmen 

B4. Yardēmcē kitaplarēn kullanēmēna iliĸkin gºr¿ĸler 

(MEB'nin okullara ¿cretsiz daĵēttēĵē ders kitaplarēnēn dēĸēndaki kitaplarla ilgili  

gºr¿ĸleri i­ermektedir.) 

38. Derste ­ºzd¿ĵ¿m sorularē yardēmcē kitaplardan se­erim. 

39. Konu anlatēmēmē, yardēmcē kitaplarēn konu anlatēmēna benzetirim. 

40. Ders kitabēnda olmayan sorularē yardēmcē kitaplardan se­erim. 

41. Derste kullandēĵēm tanēmlarē yardēmcē kitaplardan yaparēm. 

42. Derste kullandēĵēm ºrnekleri yardēmcē kitaplardan se­erim. 
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43. Yardēmcē kitaplarda bulunan merkezi sēnav (ºrn. SBS) sorularēna benzer sorularē 

kullanērēm. 

44. Derste kullandēĵēm problemleri yardēmcē kitaplardan se­erim. 

45. Sēnavlarda sorduĵum sorularē yardēmcē kitaplardan se­erim. 

46. ¥ĵrencileri yardēmcē kitaplardaki sorularla deĵerlendiririm. 

 

ķU AN KULLANILAN DERS KĶTAPLARININ GENEL ¥ZELLĶKLERĶ 

Bu bºl¿mde, ĸu an kullanēlan matematik ders kitaplarēnēn genel ºzellikleri verilmiĸtir.  

1. Programa uygunluĵu 

2. Kavramlarēn birbiriyle baĵlantēsē 

3. Ger­ek hayatla baĵlantēsē 

4. ¥nceki ºĵrenmelerle baĵlantēsē 

5. Diĵer derslerle baĵlantēsē 

6. Kavramlarēn a­ēklamalarē 

7. Kavramlarēn doĵruluĵu 

8. Konularēn sērasē 

9. Konu anlatēmlarē 

10. Tanēmlarēn i­eriĵi 

11. ¢ºz¿ml¿ ºrnek sayēsē 

12. Soru sayēsē 

13. Sorularēn zorluĵu 

14. Sorularēn SBS' de ­ēkan sorulara benzerliĵi 

15. Sorularēn ºĵrenci seviyesine uygunluĵu 

16. Soru tipleri (­oktan se­meli, boĸluk doldurma, vs.) 

17. Matematiksel dili 

18. Yºnlendirmelerin g¿venirliĵi 

19. Etkinlik sayēsē 

20. Etkinliklerin i­eriĵi 

21. Proje ºdevlerinin sayēsē 

22. Proje ºdevlerinin i­eriĵi 
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23. Alternatif ºl­me ara­larēnēn i­eriĵi (¿r¿n dosyasē vb.) 

24. ¥ĵrenciyi motive etme d¿zeyi 

25. Kavram yanēlgēlarēnē belirtme 

26. Problem ­ºzme tekniklerinin gºsterimi 

27. Renklerin ilgi ­ekiciliĵi 

28. Sayfa d¿zeni 

29. Yazēlarēn b¿y¿kl¿ĵ¿ 

30. Kitabēn boyutlarē 

31. Kaĵēt kalitesi 
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APPENDIX I  

 

G¥R¦ķME SORULARI  

Ķlk Gºr¿ĸme Sorularē 

¥ĵretmenin Girdiĵi Sēnēflar:________________________ 

Tarih: __________________________________________ 

Bu gºr¿ĸme, matematik ºĵretimi hakkēndaki genel gºr¿ĸleriniz ve kaynak 

kullanēmlarēnēz hakkēndadēr. Gºr¿ĸmedeki sorularēn her biri matematik dersi 

kapsamēnda sizin deĵerlendirmelerinize ve gºr¿ĸlerinize yºneliktir. Sorulara vereceĵiniz 

cevaplar doktora tezim kapsamēnda sizin isminizi, kiĸiliĵinizi ve ­alēĸtēĵēnēz kurumu 

ortaya ­ēkarmayacak bir bi­imde ele alēnacaktēr.  

Genel bakēĸ: ¥ĵretmenin matematik ºĵretimi hakkēndaki gºr¿ĸleri  

1. ¥ĵretim yºnteminiz hakkēnda neler sºyleyebilirsiniz? 

2. Matematik ºĵretiminiz hakkēnda kēsaca bilgi verebilir misiniz? 

3. ¥ĵrencilerin matematiĵi nasēl ºĵrendiĵini ya da nasēl ºĵrenebileceĵini 

d¿ĸ¿n¿yorsunuz? 

a. ¥ĵrencilerin bu kapsamda ne t¿r ihtiya­larē var? 

4. Derste ne t¿r ºĵretim yºntem ve teknikleri kullanēyorsunuz? 

a. Bu tekniklerin sizce ne kadarē ders kitabēnda yer alēyor?  

b. Ders kitabēnēn ºnerdiĵi yºntemleri kullanēyor musunuz? 

5. Derste sizi zorlayan bir durumla (matematiksel olarak) karĸēlaĸtēĵēnēzda neler 

yapēyorsunuz? 

6. Planlanan ya da programēn ama­larē genelde sizin ºĵretim ama­larēnēza uyuyor 

mu? 

Kullanēlan Kaynaklar: ¥ĵretmenin kullanēlan kaynaklar hakkēndaki gºr¿ĸleri 

7. Matematik dersi i­in kullandēĵēnēz kaynaklarēn matematiksel i­erik d¿zeyini 

nasēl buluyorsunuz? 

8. Bu kaynaklar ºĵrencilerin matematiĵi ºĵrenmelerinde ne kadar yarar saĵlēyor? 

9. Bir kaynak, matematiksel anlamda nasēl ºĵretici olmalē? 
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10. Bir kaynaĵēn nasēl daha iyi kullanēlacaĵē ile ilgili d¿ĸ¿nceliriniz neler? 

11. ¥ĵretmenin kaynak kullanēmēnda bilin­li olmasē ºĵretimini nasēl etkiler? 

12. ¥ĵretim yºnteminizi belirlerken kitaplar nasēl belirleyici bir rol oynuyor? 

¥rneĵin kaynaklarēn dersi planlama, derste uygulama ve deĵerlendirme 

s¿re­lerindeki kullanēmlarē ile ilgili bir y¿zde verebilir misiniz?  

13. Farklē kaynaklarēn ne t¿r ºzellikleri sizin i­in ºnemli?  

14. Ders sonunda ya da dºnem sonunda kaynaklar ya da konunu ºĵretimi ile ilgili 

not ettiĵiniz deĵiĸiklikler var mē? 

15. Kitaplar, ºĵrencilerin ne t¿r ºĵrenci ihtiya­larēnē karĸēlēyor? 

16. Kaynaklarēn veya kitaplarēn matematiksel i­eriĵi ºĵrencilerin baĸarēsēnē 

kestirmeye yardēmcē olabilir mi? 

17. Dºnem veya sene boyunca kitaplarda deĵiĸtirilmesi gereken bir yer, ºrneĵin 

konun anlatēmē, veriliĸ sērasē, ºrnekleri vs. var mē? 

18. Derste, ders kitabē  kullanmak ºĵretiminizi nasēl etkiliyor? (destekliyor mu yoksa 

size bir engel mi oluĸturuyor?) 

 

Ķkinci Gºr¿ĸme Sorularē 

Ders kitabē, ºĵrenci ­alēĸma kitabē, ºĵretmen kēlavuz kitabē ve yardēmcē kaynak 

kullanēmlarē: 

1. Ders kitaplarē, ºĵrenci ­alēĸma kitabē, ºĵretmen kēlavuzu, internetteki ºĵretmen 

portallarē, matematik dersi ºĵretim programē ve ge­miĸ yēllara ait ders kitaplarēnēn 

matematik ºĵretiminize saĵladēĵē katkēyē a­ēklayabilir misiniz? 

a.  Derse hazērlēkta, derse baĸlangē­ta ve deĵerlendirme s¿recinde nasēl 

kullanēyorsunuz? 

2. Ders ºncesinde dersi planlarken hangi kitaplarē kullanēyorsunuz? Nasēl? 

3. Ders sērasēnda kullandēĵēnēz kitap var mē? Varsa bunlarē ne i­in ve nasēl 

kullanēyorsunuz? 

4. Ders kitabēnda yer alan sorularē, problemleri, etkinlikleri, ºrnekleri vb. nasēl 

kullanēyorsunuz?  

a. Ders kitabēndaki ºrnekleri nasēl buluyorsunuz? Dersin hangi aĸamasēnda nasēl 

kullanēyorsunuz?  
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b. Problemleri nasēl buluyorsunuz? Dersin hangi aĸamasēnda nasēl 

kullanēyorsunuz? 

c. Etkinlikleri nasēl buluyorsunuz? Dersin hangi aĸamasēnda nasēl 

kullanēyorsunuz? 

d. Konu anlatēmlarēnē nasēl buluyorsunuz? Dersin hangi aĸamasēnda nasēl 

kullanēyorsunuz? 

e. Deĵerlendirme sorularēnē nasēl buluyorsunuz? Dersin hangi aĸamasēnda nasēl 

kullanēyorsunuz? 

5. Ders kitabēndaki t¿m bu sorularēn, ºrneklerin, etkinliklerin ºĵrencileri SBSôye 

hazērlanmada nasēl yardēmcē olduĵunu d¿ĸ¿n¿yorsunuz? 

6. ¥ĵrenci ­alēĸma kitaplarēndaki sorularē hangi ama­la kullanēyorsunuz? 

a. Bu sorularē dersin hangi aĸamasēnda nasēl kullanēyorsunuz? 

b. Ders kitaplarēndaki sorulardan farkē nedir? 

7. ¥ĵretmen kēlavuz kitabēnē hangi ama­la kullanēyorsunuz? 

a. ¥ĵretmen kēlavuzu ders kitabēnē ve ºĵrenci ­alēĸma kitabēnē destekler nitelikte 

mi? 

b. ¥ĵretmen kēlavuzunun i­eriĵi ve konu anlatēmēnē nasēl buluyorsunuz? 

8. Ders kitaplarē dēĸēnda kullandēĵēnēz kaynaklar var mē? Varsa nelerdir? 

a. Bu kaynaklarē tercih nedeniniz nedir? 

b. Bunlarē hangi ama­la nasēl kullanēyorsunuz? 

c. Bu kaynaklarēn ders kitaplarēndan farkē nedir? 

¦­¿nc¿ Gºr¿ĸme Sorularē 

Sēnēf :_____________________________________ 

Dersin Konusu: _____________________________ 

Tarih:  ____________________________________ 

1. Derse nasēl giriĸ yaptēnēz?  

a. Bu giriĸi yaparken neleri gºz ºn¿nde bulundurdunuz?  

b. Kullandēĵēnēz kaynak, yaptēĵēnēz giriĸe bu anlamda yardēmcē oldu mu? 

2. Dersin iĸleniĸi i­in nasēl bir sēra izlediniz? 
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a. Ķzlediĵiniz bu sēra kaynaklarda belirtildiĵi gibi mi? (Cevap evetse, hangi 

kaynaklarē bu anlamda kullanēyorsunuz? Cevap hayērsa, bu sēra nasēl 

oluĸuyor?) 

3. Derste verdiĵiniz ºrnekleri nasēl se­tiniz? 

a.  Bunlarē hangi kaynaklardan se­tiniz?  

b. Bu ºrnekleri se­erken hangi kriterleri gºz ºn¿nde bulundurdunuz? 

c. Bunlarē ders i­inde nasēl kullandēnēz? 

d. ¥rnekleri sunarken kaynaktaki haliyle mi sundunuz? (Cevap hayērsa, 

neden deĵiĸiklik yapma ihtiyacē duydunuz? Neleri gºz ºn¿nde 

bulundurdunuz?) 

4.  Derste kullandēĵēnēz soru ve problemleri nasēl se­tiniz? 

a. Bunlarē hangi kaynaklardan se­tiniz? 

b. Bu problemleri se­erken hangi kriterleri gºz ºn¿nde bulundurdunuz? 

c. Bunlarē ders i­inde nasēl kullandēnēz? 

d. Problemleri sorarken kaynaktan aldēĵēnēz haliyle mi sordunuz? (Cevap 

hayērsa, neden deĵiĸiklik yapma ihtiyacē duydunuz? Neleri gºz ºn¿nde 

bulundurdunuz?) 

Dºrd¿nc¿ Gºr¿ĸme Sorularē 

¥ĵrencilerin kaynak kullanēmlarēnēn deĵerlendirilmesi: 

1. ¥ĵrencilerin en ­ok kullandēklarē kaynaklar nelerdir? Bunlarē hangi ama­lar i­in 

kullanēyorlar? 

2. Derste ºĵrencilerle kullandēĵēnēz kaynaklar nelerdir? Bunlarē hangi ama­lar i­in 

kullanēyorsunuz? 

3. ¥ĵrencilerin ders kitaplarēndan matematiĵi ºĵrenebilme d¿zeyleri nedir? 

4. ¥ĵrencilerin kaynak kullanēmlarēnda 

a. matematik baĸarē d¿zeyleri 

b. velilerin eĵitim d¿zeyleri 

c. sosyo-ekonomik d¿zeyleri 

ne d¿zeyde etkilidir? 
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Beĸinci Gºr¿ĸme Sorularē 

Konu Kapsamēnda Kaynak ve Kitap Kullanēmē 

(ders ºncesi sorulmasē planlanan sorular) 

1. Oran-orantē konusunda ºĵrencilerin ºĵrenmesi gereken kazanēmlar nelerdir? 

(¥ĵretim programēnēn belirttiĵi kazanēmlardan baĸka ºĵrencilerin ºĵrenmesini 

d¿ĸ¿nd¿ĵ¿n¿z kazanēmlar var mē? 

2. Oran-orantē konusunda hangi kavramlarē ele alacaksēnēz? Bunlarē ele alērken ne 

t¿r kaynaklar kullanacaksēnēz? (Eĵer varsa bu kaynaklarēn hangi ºzellikleri sizin 

i­in belirleyici oldu?) 

3. Oran-orantē konusunda ne t¿r sorular (problemler) soracaksēnēz? Bu sorular i­in 

ne t¿r kaynaklar kullanacaksēnēz? (Eĵer varsa bu kaynaklarēn hangi ºzellikleri 

sizin i­in belirleyici oldu?) 

a. Bunlarē sēnēfa adapte ederken neleri gºz ºn¿nde bulunduracaksēnēz? 

b. Ders kitabēnda konuyla ilgili verilen hangi sorularēn ve problemlerin ne 

kadarēnē kullanmayē d¿ĸ¿n¿yorsunuz? 

4. Oran-orantē konusunda ne t¿r ºrnekler ve gºsterimlerden yararlanacaksēnēz? Bu 

sorular i­in ne t¿r kaynaklar kullanacaksēnēz? (Eĵer varsa bu kaynaklarēn hangi 

ºzellikleri sizin i­in belirleyici oldu?) 

a.  Bunlarē sēnēfa adapte ederken neleri gºz ºn¿nde bulunduracaksēnēz? 

b. Ders kitabēnda konuyla ilgili verilen hangi ºrneklerin ve gºsterimlerin ne 

kadarēnē kullanmayē d¿ĸ¿n¿yorsunuz? 

5. Bu baĵlamda kullandēĵēnēz kaynaklarēn i­eriĵi, ºĵretim yºnteminizi nasēl 

etkiliyor? 

6. Ders ºncesinde ºĵrencilerin oran-orantē konusu i­in bir hazērlēk yapmasē 

gerekiyor mu? (¥ĵrencilerin yapmasē gerekenler varsa nedir? Bunun i­in belirli 

bir kaynak kullanmalarē gerekiyor mu?) 

NOT: Ders ºncesinde oran-orantē konusu i­in ¿zerinde durmadēĵēmēz baĸka 

hazērlēklar var mē? 
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(ders sonrasē sorulmasē planlanan sorular) 

7. Ders iĸleniĸi sērasēnda belirlediĵiniz ºrnek, soru veya problemlerin ne kadarēnē 

uygulayabildiniz? 

a. Kaynaktaki bu bilgiler nasēl bir deĵiĸime uĵradē?  

b. Yapēlan deĵiĸikliklerin nedeni neydi? 

8. Ders iĸleniĸi sērasēnda hangi kaynaklarē, nasēl kullandēnēz? 

9. Kullandēĵēnēz kaynak ºĵrencilerin oran-orantē konusunu ºĵrenmelerinde yeterli 

olabildi mi? 

10. Derste kullandēĵēnēz kaynaĵēn sorularēnē, ºrneklerini, gºsterimlerini sēnēfta 

kullanērken nelere dikkat ettiniz? 

11. Kullandēĵēnēz kaynaklar sizin bilginize bir ĸey kattē mē? 

12.  Oran-orantē konusunu bilmeyen biri (ºĵrenci, ºĵretmen, veli) bu kaynaklarē 

kullanērsa bunlardan konuyu tek baĸēna ºĵrenebilir mi? 

13. Ders ºncesinde plandēklarēnēzēn ne kadarēnē ger­ekleĸtirebildiniz? Bu s¿re­te 

neler etkili oldu? 

14. Konuyla ilgili ºdev verdiniz mi? 

a. Verdiyseniz ne t¿r sorular se­tiniz? Kaynaĵē nedir? 

15. Oran-orantē konusunda ºĵrencilerin ºĵrenmesi gereken baĸka bilgiler var mē? 

16. Oran-orantē konusu, ilerleyen hangi konularla baĵlantēlē olacak? 

NOT: Ders iĸleniĸi sērasēnda ve sonrasēnda oran-orantē konusu i­in ¿zerinde 

durmadēĵēmēz baĸka bir durumlar sºz konusu mu? 
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