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ABSTRACT

A CASE STUDY ON THE ASPECTS OF CLASSROOM DISCOURSE IN A
FIFTH GRADE MATHEMATICS CLASS IN A REGIONAL ELEMENTARY
BOARDING SCHOOL

Sahin, Sule
M.S., Department of Elementary Science and Mathematics Education

Supervisor: Assist. Prof. Dr. Mine Isiksal

2009, 130 pages

The purpose of this study was to analyze and interpret specific aspects and
characteristics of classroom discourse of an elementary mathematics classroom.
To examine the classroom discourse, a fifth grade mathematics classroom was
observed during sixteen weeks, and twenty lessons in total. The analysis was
based on two main categories: (1) Student Learning and (2) Teacher Moves.
Student Learning further divided into two sub-categories as content and learning.
Additionally, Teacher Moves also divided into content knowledge and pedagogy

and creating learning environment sub-categories.

Results of this study showed that despite the many efforts in mathematics
education in Turkey and the accepted importance of student-centered classrooms;
still in some elementary classrooms teacher-centered instruction continue to be
dominating. Moreover, the teacher questions generally seemed to have short

answer and low-level characteristics that require students to recall mathematical

v



rules and procedures rather than high-level questions that require students to recall
mathematics rules and procedures rather than high-level questions that require
students think deeper and draw inferences on mathematical content. Although, the
results did not meet the assumptions of discursive classroom at all; based on the
results, it could be said that in classroom practices, mathematics teachers try to
make connections between mathematical content and other disciplines where they
tried to give examples from real-world situations and also encourage students in

that way; as pointed out in new mathematics curriculum.

Keywords: Mathematical classroom discourse, Elementary mathematics classes



0z

BiR YATILI ILKOGRETIM BOLGE OKULU BESINCI SINIF
MATEMATIK DERSI SINIF iCi SOYLEMININ INCELENMESI UZERINE
BiR DURUM CALISMASI

Sahin, Sule
Yiiksek Lisans, [lkogretim Fen ve Matematik Alanlar1 Egitimi Boliimii

Tez Danismanit: Yrd. Dog. Dr. Mine ISIKSAL

2009, 130 sayfa

Bu calismanin amaci, bir matematik sinifinda, siif i¢i sdylemi belirli
yonlerden analiz edip yorumlamaktir. Bu aktiviteleri incelemek iizere, bir besinci
sinif 16 hafta, 20 ders saati boyunca gdzlemlenmistir. Analizler (1) Ogrenci
Ogrenmeleri (2) Ogretmen Calismalart olmak iizere iki ana kategoride
toplanmistir. Ogrenci Ogrenmeleri kendi i¢inde I¢cerik ve Ogrenme olmak iizere
iki alt kategoriye ayrilmistir. Ek olarak, Ogretmen Calismalar1 da I¢erik Bilgisi ve
Pedagoji ile Ogrenme Ortami Olusturma olmak iizere iki kategoriye ayrilmustir.

Calisma sonuglari, matematik egitiminin gelistirilmesi yoniindeki ¢abalara
ve smiflarin 6grenci merkezli olarak tasarlanmasinin 6neminin kabul edilmesine
ragmen, bazi ilkdgretim matematik siniflarinda 6gretmen merkezli igerigin baskin
olmaya devam ettigini gostermistir. Ayrica, 0gretmenlerin sordugu sorularin,
ogrencileri konu hakkinda daha derin disiiniip ¢ikarimlarda bulunmaya tesvik
etmekten ziyade; onlar1 daha alt diizeyde diistinmeye yonlendiren, kural ve formiil
kullanimin1 6neren 6zelliklerde oldugu gozlemlenmistir. Calismadan elde edilen

sonuglar, gdzlemlenen sinifin sdyleme dayali sinif 6zelliklerine sahip olmamakla
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birlikte, matematik Ogretmenlerinin sinif i¢i matematiksel icerik ile diger
disiplinler arasinda baglanti kurarken gercek yasam durumlarindan ornekler
vermeye ¢alistiklarini ve matematik miifredatinda vurgulandig gibi 6grencileri bu

yonde desteklemeye de gayret gosterdiklerini ortaya koymustur.

Anahtar Kelimeler: Matematikte sinif ici iletisim, Ilkdgretim matematik simiflari

vii



To My Family

viii



ACKNOWLEDGEMENTS

There are many people behind who helped me with completing my study.

First, my greatest thanks to my supervisor Assist. Prof. Dr. Mine ISIKSAL
for her helps and advices. She always believed in me and fostered in
complementing my study. I will not forget her support in this exhaustive process.

Another important person in this study is my former supervisor, Dr. Yusuf
KOC, who helped me with his suggestions, especially while organizing the data
collection instruments and procedure.

Dear father, Hiiseyin SAHIN, I will not forget your efforts in this process,
furthermore your efforts during my all education process. I know you got tired
with carrying article and book copies to me, and scanning my collected data. You
are the most important person in my life. I am also thankful to my mother, Sevgi
SAHIN, for her encouragement in this stressful process. My friend, my brother,
Hasan SAHIN. Thank you for reading my notes to me, while I was writing them
on computer.

I am also very thankful to Ayfer TASCI, Cigdem TURGUT, and Yesim
UNAL, for sparing their time to work on my data analysis process. Their help and
suggestions were crucial for me; I will be always grateful for them.

One of the most important processes of the study was its grammar check.
My friends spent grate effort for helping me. Thank you, Esra GUVEN and Nihat
GUVEN for checking grammar of my thesis, and for answering my questions
about the mean meaning of words. I cannot state my thankfulness to you. Dear
Giilgin GOKCE, I will not also forget your looking up dictionaries, and helping in
grammar check process.

My cousin Handan Duran, thank you for giving time by reading my notes
to me, while I was writing them on computer. I considered this help as a first aid.
Thanks forever.

The participated teacher and students acted the main role in this study. If
they did not participate, this study would not have accomplished. Thank you for
accepting me as a guest in your classroom.

Thank you all.
X



TABLE OF CONTENTS

PLAGIARISM....ciiiiiiiiiieeee ettt il
ABSTRACT ...ttt v
OZ oottt %!
DEDICATION ..ottt sttt s viii
ACKNOWLEDGEMENTS ....oooiiiiiiiiieieteneeeseeee ettt ix
TABLE OF CONTENTS ...ttt X
LIST OF TABLES ...ttt st st Xiv
LIST OF FIGURES ..ottt XV
CHAPTER T ..ottt 1
INTRODUCTION ...ttt sttt 1

1.1.  The Definition and Importance of the Classroom Discourse ................... 3

1.2.  What the New Elementary Mathematics Curriculum Says about the

ClasSTOOM DISCOUISE ......eeuviruieiiiieniierieeie ettt st saee s 5
1.3, Research Problem .........ccccooiiiiiiiiiiii e 9
1.4. Significance of the Study........ccoovveviiiiiiie e 10
1.5. My Motivations for the Study.........cccceevrieriiieiiiniieieeeeeeee e 12
1.6.  Definitions of Important Terms..........ccccceeviieiieniienienieeiieeeeee e 13
LITERATURE REVIEW ..ottt 16
2.1.  The Nature and Components of Classroom Discourse..........c..ccceeennee. 16
2.2.  Theoretical PerspectiVe........ccceevuierieeiiieniiieiieiie ettt 24
2.3.  Studies on Mathematical Classroom DiScourse ...........ccccceeveveerueenneennee. 26
2.4, What Happens in Turkey? ........cccveeeiiieiiiieciie et 29
2.5, SUIMIMATY ..eiiiiiieiiieeiieeeciee et e et e esteeeseteeeseaeeesaeeesaeesnsneesnseesssesesneens 38
METHODOLOGICAL FRAMEWORK ......cooooiiiiiiieeeee e 39
3.1 INtrOAUCTION. ....iitiiieiiieteee ettt s 39



3.2. A Qualitative Research Approach-Case Study.......c..cccceeverienveneniennen. 39

3.3. Participants and Setting of the Study.........ccceeveieeviiiiecieeeeee e 41
3.4.  Data Collection Procedure...........ccecuevieriirienieiieniesieieeeseee e 44
3.4.1.  Classroom ObSEIVAtIONS . .......cceerueruerrienieriieniienieeieeeesieeeesieesieeneas 44
3.4.1.1. Focus on Student Learning..........cccccoceevuerueneenienieneenieneeneeeeene 45
341110 CONENL...eiiiiiiiiiiiiet e e 45
34.1.1.2. LEAINING ..eocuiieiieiieeieeciie ettt ere et ere e eenveesaeenseenne 47
3.4.1.2.  Focus on Teacher MOVES ..........cccevieriiriieniieieeieneeiesie e 48
3.4.1.2.1. Content Knowledge and Pedagogy.........ccccccveriirirenirennnnnne. 48
3.4.1.2.2. Creating a Learning Environment............cccceeeeveereeneennennne. 49

3.5.  Observation Duration and Observed Units During the Study ................ 51
3.6. Analysis of Recorded Data.........cccoeevieiiiiiiiiiiieiiecieeeece e 53
3.7. Limitations of the Study ........cccoeviiiiiiiiiiiii e, 54
3.8, TruStWOTtRINESS. ...ccviiiiieiieiieeieete ettt 55
RESULTS ..ottt sttt et ettt e naesneenseenseeneeeas 58
4.1.  Organization of Chapter Results............coceevirviiniiiiniiniininiicceneee, 58
4.2.  Analysis of Student Learning .........cccceceveeverieneenienieneeneneeneceeeeee 59
4.2.1.  Results of Content Case .........cceeeeruienieniiinienieeese e 59
4.2.2.  Results of Learning Case.........ccccueevierieriienienieeieeie e 69
4.3.  Analysis of Teacher MOVES .........cccueevieiiiieniieiiecie et 73
4.3.1. Results of Content Knowledge and Pedagogy .........cccccocevveneenenne 73
4.3.2. Results of Creating Learning Environment...........c..cccccveevvveenneennn. 79
DISCUSSION ...ttt sttt ettt sttt et e b et e saeenees 82
5.1.  About the Discussion Part .........cccccoooiiiiiiiiiiiiiiiieeeeeecee e 82
5.2.  Discussion on Students Learning..........cccceccveeevuveencieeenceeenieeeniee e 82
5.2.1.  Discussion on Content Case..........ccereerverrierienieeienienieeneeseenieeneas 83

X1



5.2.2.  Discussion on Learning Case ..........ccoceevveriereenenieneenienieneenieenens 85

5.3.  Discussion on Teacher MOVES........c.cccevieiiiiiiiiiiiiiieeieeie e 87
5.3.1.  Discussion on Content Knowledge and Pedagogy...........cccceuvenee. 88
5.3.2.  Discussion on Creating Learning Environment .............cc.ccceeuennee. 90
5.4.  Summary of Discussion Part ........c..cccceceriiiiiiiniiininiinccecee 93
5.5, IMPLCATIONS ..eeiiuiiieiiiieeiee ettt e e ree e e e e eae e e taeeesaeeeaneeenns 96
5.6. Recommendation for Future Research Studies...........ccccevveienienennnnen. 98
REFERENCES ...ttt ettt st 82
APPENDICES ...ttt ettt 113
APPENDIX A ..ottt sttt sttt seean 113
Original Mathematics Classroom Observation Form of CMSI........................... 113
APPENDIX Bttt ettt ne e nnean 115

B.1. Observational Data Analysis Form (Student Learning).............c.ccc....... 115

B.2. Observational Data Analysis Form (Teacher Moves)..........cccccccveeruvenneen. 116
APPENDIX €.ttt ettt ettt seenaeesaenseenaennean 117
A Sample from Filled Observation Sheet of One Lesson ..........cccceecvevveniennennee. 117
APPENDIX D ..ottt sttt et seean 122
Samples of Filled Data Analysis FOrm..........cccccecvieiiiiiiiiiecieeceeecee e 122

D.1. A Sample of Filled Observational Data Analysis Form (Student Learning)

......................................................................................................................... 122

D.2. A Sample from Filled Observational Data Analysis From (Teacher Moves)

......................................................................................................................... 123

APPENDIX E..ooooiiie ettt sttt e 124
Samples from Our Interpretations of Each Observed Lesson.........c.cccceeueneee. 124

E.1 A Sample from Coder A’s Interpretation...........ccceeeveerveeeieenveenieenveennans 124

E.2 A Sample from Coder B’s Interpretations............ccceeerveereeneneeneenennene 125

E.3 A Sample from Coder C’s Interpretations............coceeeerveereeneeieneenennenn 126

E.4 A Sample from Coder D’s Interpretations ..........cceccveeeevveeeieeenieeerveeennen. 127

APPENDIX F .ottt ettt 128



APPENDIX G
APPENDIX H

xiii



LIST OF TABLES

TABLES
Table 1. 1 Characteristics of Official Activity Setting in Classrooms.................... 6
Table 2. 1 Comparison of Prior and New Mathematics Programs...........c..ccc.c..... 30

Table 2. 2 Opinions of Mathematics Teachers on Frequency of Their Usage of
Discursive Practices in ClasSes ........ccceevverierierieniieiieiienieeieseesieeie e 33
Table 2. 3 Students’ Opinions on Frequency of Usage of Discursive Practices in

CLASSES .ottt e e e e e e e e e e e e e e eeaae e e e e e e raeaeaaeaaaeaanaaas 35

Table 3. 1 Observed Lessons and Observation Dates .......cuuvuueeeeeeeeeeeeiieeeeeeeeeeeneen. 52

Table 4. 1 Obtained categories for content subcategory of student learning case 60
Table 4. 2 Obtained categories for learning subcategory of student learning case69
Table 4. 3 Obtained categories for content knowledge and pedagogy subcategory
Of t€AChET MOVES CASES ...eouviiiiiiiiieiiiiceeece e 74
Table 4. 4 Obtained categories for creating learning environment subcategory of

tEACHET INOVES CASC.....eiiiviiieiiiieiie ettt ettt e eeaae e e eaaeeeaneeeans 79

Xiv



LIST OF FIGURES

FIGURES

Figure 2. 1 Flow of Interaction in ClasSToom ..........ccccccveeveiieeniiieeniieeenieeesvee e 18
Figure 2. 2 Areas of Focus of Discourse 1 .........ccocceeiiiiiiiiieniiieiieniceeeeeee 19
Figure 2. 3 Areas on Focus of DIiSCOUISE 2 ......c.cocveviieiiieniieiieieeieecee e 20
Figure 3. 1 The seating plan of participated classroom..........c.cceeceevereeneeniennenne. 43

XV



CHAPTER1

INTRODUCTION

Research studies on mathematics education have gained importance
because of the troubles that students have with learning mathematics. Since this
seems to be a general problem in the world, educators have developed a great deal
of approaches and many educational reform movements in mathematics education
(Hiebert & Wearne, 1993). From the many aspects of these educational reforms
process of learning mathematics is generally perceived as a social enterprise,
taking place during the interactions in a classroom community, which provide
opportunities and chances for students to learn by thinking, talking, agreeing, and
disagreeing about mathematics (Cobb, Yackel, & Wood, 1992; Lampert, 1990).

Since the language and communication, aspects are not new in
mathematics classes, a question would arise “Why have these become more
discussed recently?”, or more specifically, it would be asked, “Why has classroom
discourse become more essential and focused issue rather than as it is before?”

Sierpinska (1998) highlights this subject by saying:

“Language in mathematics education has always been an

issue, but now the attention has shifted from the study of texts to

the study of language in action-its use in different contexts and as a

part of social practices; in brief the focus has moved from language

to discourse.” (p.30)

Additionally, NCTM (2000) has a supportive effect on increasing
popularity of usage of communication and writing (Green & Johnson, 2007).
Related reform movements have also highlighted that communication is a
necessary tool for teaching and learning of mathematics (NCTM, 2000).
However, only communication cannot offer an effective learning. Research has
showed that to provide a conceptual understanding, quality and type of discourse

is important (Kazemi & Stipek, 2001). This kind of descriptions has made



mathematics classrooms to be seen as learning societies instead of being a
collection of children (Hodge, 2008). Among reform movements and related
studies, many of them are interested in examining of whole class discussions.
Zolkower and Shreyar (2007) believed that for a meaningful classroom discourse,
students should involve in a “thinking aloud” (p.178) discussion and they should
have chance to share their own mathematical ideas and solutions with classmates
under the leadership of teacher. This is an important approach to classroom
discourse, because when some mathematics problems have a complex
understanding, planning and solving process; it would be helpful for students to
share their ideas with others; to write a solution plan for understanding them
meaningfully. As students are allowed to explore classroom activities with each
other, this environment is providing opportunities to improve their communication
skills. By learning to work with each other, they would have chance to discover
different solution strategies for mathematical problems. Hence, the classroom,
which is shaped by interaction, occurs among students and teacher has impact on
shaping the quality of classroom discourse (Cazden, 2001).

Related to many studies specifically have focused on mathematical
classroom discourse (Hufferd-Ackles, Fuson, & Sherin, 2004; Inagaki, Morita &
Hatano, 1999; McCrone, 2005; Nathan & Knuth, 2003; Sherin, 2002; Zolkower &
Shreyar, 2007; ), kinds of classroom discourse models have been offered by
researchers. For instance, Nathan and Knuth’s (2003) model was a graph showing
the directions of discourse among participants of a whole class activity. Hufferd-
Ackles, Fuson and Sherin (2004) offered a model explaining the levels of
developments in mathematical language for teacher and students. In their study,
Truxaw and De Franco (2005) investigated interactions by categorizing talking
styles. By this way, they tried to develop a discourse model in elementary
mathematics classes. Related to results of this study they have pointed out that
providing a model for classroom discourse can be helpful for mathematics
educators, especially for mathematics teachers and researchers to understand

mathematical instruction meaningfully and to improve their content and



pedagogical knowledge. Usage of that model can provide opportunities to
examine some patterns and identify themes (Truxaw & De Franco, 2005).

Looking at the reform movements in mathematics all around the world and
the lack of the quality in mathematics education, there have been also some efforts
about the issue in Turkey in recent years. One of these novelties that come with
reform movements was the development of new Elementary Mathematics
Curricula. In the new program, changes has placed to increase the quality of
mathematics education and related to this, importance of quality of classroom
discourse is stressed (MoNE, 2005). In following sections of this part, it will be
also discussed about how the classroom discourse was integrated in the curricula

and in which ways it was defined.

1.1.  The Definition and Importance of the Classroom Discourse

In general, mathematical discourse has been defined as a “purposeful talk
on a mathematics subject” (Pirie & Schwerzenberger, 1988, p.460). In addition,
Gee (1996) defines discourse as:

“...ways of talking ,listening, acting, interacting, believing, valuing, and

using tools and objects in particular settings...” (p.128)

However, it would not be right to see discourse just as a talking way
(Hiebert & Wearne, 1993). It gets the meaning with involvement of some aspects.
According to this statement, mathematical classroom discourse can be described
as whole-class discussions in which students talk about mathematics to get deep
understanding of concepts. Students learn to engage in mathematical ways of
thinking and self-perceiving which would be described as a deeper understanding
of concepts (McCrone, 1997). In addition, classroom discourse is expected to
involve asking questions about solution ways of a problem or reason for a chosen
method. Questions would come from both students and teachers. By this way,
students would learn to evaluate their own and others' ideas, find efficient
mathematical solutions (Hiebert & Wearne, 1993, McCrone, 1997). In the same
context, NCTM (1991) defines discourse as:



“...the ways of representing, thinking, talking, agreeing, and disagreeing
that teachers and students use to engage...” (NCTM, 1991, p.20.)

After the definition the nature and requirements of classroom discourse is
also mentioned below:

“Its nature is reflected in what makes an answer right and

what counts as legitimate mathematical activity, argument, and

thinking. Teachers, through the ways they orchestrate discourse,

convey messages about whose knowledge and ways of thinking

and knowing are valued, who is considered able to contribute, and

who has status in the group "(NCTM, 1991, p.20)

Hicks (1995-1996) define discourse as “discourse implies dialectic of both
linguistic form and social communicative practices. Use of the term discourse
implies a decision about how classroom communication is to be theoretically
positioned in research on teaching and learning.” (p.51) Moreover, she points out
that discourse is a social construct that leads and constitutes teaching and learning
process that occurs in classroom environment. According to Yackel and Cobb
(1996) to get place in this discourse community, it is a necessity for students learn
the usage of mathematical language in their daily language. To create a classroom
in which a mathematical discussion occurs, students are responsible with
explaining, justifying, or proofing their activities in a mathematically acceptable
way (Yackel, 2000). Additionally, in a classroom as a community, usage of some
aspects of language makes the discourse occur. The main aspects are reading,
writing, speaking and listening which provide to communicate concepts, ideas,
etc. (Beatty, 2001). In the same study vocabulary have been accepted a key to all
these aspects, since its usage is a source in providing mathematical symbols for
mathematics concepts. Meaning of these concepts should settle in discussions
with reading, writing, speaking, and listening since discourse is shaped by these
(Beatty, 2001). From a different view, Sherin (2002) saw classroom discourse in

two dimensions. First definition was about the “process”:



“...the process of mathematical discourse refers to the way

that the teacher and students participate in class discussions. This

involves how questions and comments are elicited and offered, and

through what means the class comes to consensus. (p.206)

Second one was related to “content”:

“...the content of mathematical discourse refers to the mathematical
substance of the comments, questions, and responses that arise.” (p.206)

As an example to these definitions; when the question “Are students have
opportunities to state and share their ideas with their peers?” concerns with the
process; the question about the appropriateness of these ideas to mathematical
curriculum goals, concerns with the content of classroom discourse.

In this study, characteristics of classroom discourse are analyzed with
respect to both process and content of discourse. For instance, while kind of
students’ thinking and their way of making connections in and outside to
mathematics is investigated under the title of content; their engagement in
activities, discussions and usage of variety of demonstration models are placed in
process part. Since the essence of classroom discourse is legitimate and its affect
on students learning is a doubtless issue, studies which try to explore classroom

discourse in its own setting seems to be a necessity (Leonard, 1997).

1.2. What the New Elementary Mathematics Curriculum Says about the
Classroom Discourse

Before exploring the new program, it would be significant to have a look
at some other programs developed parallels to reform movements and their
visions.

Forman (1996) mentions about “What reform movements call for in
mathematics lessons?” According to her statement, there is an emphasis on
enhancing students’ communication abilities and working collaboratively with
classmates in new programs. In addition, she points out the importance of active
involvement in problem solving process which is stressed in those programs. In
the same article Forman (1996) uses following table to compare traditional versus

reform classrooms:



Table 1. 1 Characteristics of Official Activity Setting in Classrooms (Forman,
1996, p.122)

Activity settings Values Task Demands Scripts Purposes
And Personnel

Traditional Mathematics Classrooms

Teacher-led Teacher or text Internalize Recitation Introduce
recitations are sources mathematics script basic
of learning facts and skills
Automaticity algorithms
and accuracy
Individual Teacher or text Practice Work Individual
Seatwork are sources mathematics independently  mastery
of learning facts and of basic
Automaticity algorithms skills

and accuracy

Reform Mathematics Classrooms

Student-led Multiple Pedagogical Instructional Establish
Presentations sources of and conversation community
learning communication of
Multiple skills learners
solutions
Effective
strategies and
explanations
Small group Multiple Cooperation and Instructional Establish
work sources of communication conversation community
learning skills of
Multiple learners
solutions Foster
Effective collaborative
strategies and problem
explanations solving

While looking at the table above it is possible to see that a quality
classroom discourse means a reform classroom at the same time. This would be a
good source for question “Why classroom discourse has become more essential
parallels to reform movements in mathematics education.” Moreover, this table
would be helpful to understand “What kind of classrooms we need and it is

expected to create after development of new program in Turkey?” It will be



clearer after examining the program that similar conceptions are underlying the
vision of it.

Green and Johnson (2007) advocates related to NCTM that a school
program must be developed in a way to provide students to coordinate their
understanding of mathematics by interaction, promote usage of mathematical
language both when justifying and explaining their own thinking and evaluating
classmates’ strategies. Similarly, Meyer, Midgley, Patrick and Turner (2003)
mention a math curriculum called “Connected Mathematics™ and its emphasis on
mathematics lessons. According to their commentary, mathematics classes should
have real world applications, including manipulatives. Teachers are expected to
encourage students working in-groups or in pairs. Another significant example is
Romberg’s (2001) broader information, about the project called MiC
(Mathematics in Context) which was occurred to provide the teaching style
designed in NCTM Professional Standards for Teaching Mathematics as
mentioned above. According to Romberg’s (2001) statement, in this curriculum
project, units have tasks, questions, and activities aimed to involve students in
mathematical classroom discourse. With this program, students are expected to
develop different strategies for problems, learn to work together, listen, and
understand others’ ideas and explain their opinions and strategies in a
mathematical logic. Moreover, teachers are expected to encourage their students
in usage of mathematical terms, rules, symbols etc. to provide a deeper
understanding. Romberg’s emphasis is on making connections between different
mathematical tasks, and between mathematics and real world situations.

Above some information was given about currently developed programs,
which has placed the students' participation at the central part of classroom
practices. Related to these efforts to enhance the quality of mathematics education
all around the world, our new curricula have been developed as one of the reform
movements in Turkey. In our new curriculum, there is also a strong emphasis on
active learning and a quality classroom discourse in math lessons. Its principle is

based on the idea that “all students can learn to do mathematics” (MoNE, 2005).



This idea is the same as the one that mentioned in NCTM’s “-Curriculum and
Evaluation Standards for School Mathematics-” (NCTM, 1989). Further, in the
new curricula, the statement about the importance of classroom discourse is as
following:

“To improve their mathematical communication skills,
students need to share their ideas with their peers. Another way to
improve these skills is writing about and on mathematics. Students
can be required to write about the way of their solving a problem or
want them to explain what a rule means. To talk and write about/on
mathematics will help them to construct the mathematical concepts
easier. Teacher should provide appropriate classroom discourse in
which students have opportunities to explain their ideas, discuss,
and explain by writing. Teacher also should provide this
environment by appropriate questioning . (MoNE, 2005, p.13)
Significantly, Bulut (2007) explains the idea underlying the reforms in

Turkey as: shifting the program from subject-centered form to student centered
one. In the same article, some aspects of new curriculum are mentioned. The
important ones fit with requirements of classroom discourse would be
summarized as: its requirement from students’ actively participation in learning
practices and process, giving them chance to express and share their own opinions
and abilities by assigning projects and homeworks, aiming to provide classrooms
for students to enable them discuss and discover different solutions and strategies
(Bulut, 2007).

The given information on 2005 curriculum tells us about the kind of
mathematical concepts which are aimed to developed. In addition to others,
mainly problem solving and communication skills are integrated and stressed in
the program (MoNE, 2005).

Related to the given information about the importance of the classroom
discourse in mathematics education, this study aimed to provide deeper

understanding about the ongoing process of the issue in Turkey.



1.3. Research Problem

Research Problem: In what ways mathematical classroom discourse is
practiced in a fifth grade mathematics class in a regional boarding elementary

school?

This study specifically focused on the issues given below;

1. What are the general characteristics of student learning in classroom
discourse in a fifth grade mathematics class in a regional boarding elementary

school?

1.1. What are the features of students’ behaviors related to content of the

lesson with respect to classroom discourse?

1.2. What are the features of students’ behaviors related to learning case of

the classroom discourse?

2. What are the general characteristics of teacher moves case in classroom
discourse in a fifth grade mathematics class in a regional boarding elementary

school?

2.1. How does the teacher’s content knowledge and pedagogy fit the

requirements of classroom discourse?

2.2. How does the learning environment created by the teacher fit the

requirements of classroom discourse?



1.4. Significance of the Study

Since the importance of this kind of studies comes from classroom
observation process, first it would be significant to mention about essence of this
issue.

Parallel to recent reform movements in mathematics education and its
aspects, it has become one of the most interested subject that what happens in
classrooms, and related to this an increasing attention has given to the classroom
observation. O’Sullivan (2006) has an important view on issue by stressing that
the quality of primary education is clearly related to studies with classroom
observation. According to this statement, for most of the developing countries,
studies on quality of primary education are placed at center of process since the
quality is critical for children’s future life. There is a call for attention to poor
quality of programs and projects which have been attempted to develop since
1990s. O’Sullivan’s (2006) opinion is in a way of engaging with the reasons to
overcome with all disadvantages in process. He indicates -by pointing out the
literacy- that since the beginning of the illness in education is placed in classroom
where teaching and learning occurs, classroom observation studies should have a
primary place in the education agenda, they would try to evaluate “what happens”
there.

The given information above fits with the condition of Turkey’s education
system. Since Turkey is already a developing country, our education system also
has deficiencies and needs to be made critical changes in it. Currently, efforts
have spent compared to the previous years to increase the quality, yet still it is
early to say that last innovations are complete and perfect. Since the changes have
been made under influences of other countries’ programs or researches, some
practices do not fit perfectly well with our classrooms or education system. There
are many factors create these incompatibility, like economical differences, lack of
materials in classes, being teachers’ unready to these kind of changes. These listed
factors create disadvantages to reach a high quality in education system (Bulut,

2007). To cope with the obstacles more studies should be conducted that based on
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classroom observation to investigate what goes on in classrooms, around what
aspects lessons are oriented (McCrone, 2005).

More specifically present study is expected to be helpful for highlighting
elementary mathematics classroom discourse quality related to new program. In
Turkey, still there are not sufficient studies with a basis of observation focusing
on mathematical classroom discourse. Study may constitute a source to see
current practices with their deficiencies and requirements and may contribute to
arguments about “What kind of coordination would be made in order to use
classrooms more effective places in learning sessions?” To state differently, this
study aims to improve our understanding about what classroom discourse means,
what are its aspects, where its importance come from, what are the teacher’s and
student’s role in a discourse-based classroom. In addition, the study may provide a
vision for teachers about interpretations of a discursive classroom with different
dimensions of practices and routines of this learning environment.

Other expectation about the results of the study is, it would be helpful for
both pre-service and in-service teachers’ getting insights about “What’s going on
in classrooms?”, and “In what ways current teachers lead the classroom
discourse?” This approach would affect them in different aspects. In-service
teachers would try to see their deficiencies in orchestrating classroom practices
and in usage of discourse in these. To create learning environments that is more
efficient, they would feel themselves responsible with changing their teaching
activities in an expected way. They would make deeper analysis in the new
elementary mathematics program to get a better understanding of requirements
from teachers. Additionally, evaluating the results would make pre-service
teachers to constitute a strong base before starting teaching career to provide more
effective classrooms in which discourse is placed at the center of it.

Moreover, an important effect of classroom practices -in this study
specifically observed classroom discourse practices- would be on teacher
education programs of universities (Dogan, 2006). All teachers are confronted

with the reality of the teacher education programs’ differing from their working
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conditions. As Cakiroglu and Cakiroglu (2003) stated (as cited in Dogan, 2006)
that current teacher educator programs are far away from real classroom practices.
Furthermore being both an in-service teacher and a researcher make the one
realize this difference more clearly. Results of this study may constitute an
example for teacher education programs that reminds not to underestimate real
classroom environment. They would add this kind of study examples to their
programs to make pre-service teachers be aware of what kind of situations they
would confront with. They would organize their programs over again in a way

adapting their courses to real classroom discourses.

1.5. My Motivations for the Study

The observer’s experiences and opinions about the issue of mathematics
discourse may produce some effects on overall process of the study. Identification
of these issues would be provide a better understanding for readers in getting
insights related to intentions of study. In addition, it would be helpful for them in
drawing inferences from the results of study by relating to written statements
below.

As a three-year-worked mathematics teacher, I also have gained some
ideas about mathematics teaching and learning; furthermore I have learned to look
from different perspectives to the issue when compared to my experiences in
school life.

Being a public school graduated person, I was programmed to learn and do
what our teachers say. I also involved in traditional mathematics practices during
my both elementary and secondary education process. After beginning of teaching
profession and to masters program at the same time, [ have realized the changes in
mathematics education all over the world and efforts in Turkey parallel to these
movements. All these issues have made me to find myself in a contradiction
between new attempts and experienced situations in the way deciding how to act
in teaching processes; and have driven me to study on this kind of issue. By
conducting this study, also I have aimed to complete deficiencies in my own

teaching practices.
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Especially beginning masters program have made me to think deeper about
the issue of mathematics education, specifically about classroom discourse
activities. Currently, I support that the teacher’s role should be acting as a guide or
an orchestrator of discourse in class. Contrary to traditional practices, teacher’s
should limit their talking duration with teaching essential concepts and leading
role; and should provide students more chance to express their ideas and involve
in learning process actively by having speech and discussion with classmates and
teacher. In my opinion, students’ own identification are crucial in getting real
understanding of mathematics. They should be aware of the reasons of practices
with mathematical meaning underlying them. Students under the guidance of their
teacher should practice all aspects of discursive classroom that are mentioned
Sierpinska (1998). Exploration, discussion, learning to listen and respect others
ideas and getting knowledge from them, sharing own opinions and inferences with
classmates, using mathematical language as possible in their arguments and
explanations, getting the ability to make connections to prior work in mathematics
or to other disciplines should be placed in essential part of students’ discourse
practices. They should definitely be away from being a collection of passive
listeners in a restricted area (Sierpinska, 1998).

Additionally, in spring 2007, (the second term of my master’s education),
two of the articles we studied attracted my attention. When those articles were our
homework, I wrote my best reflection paper in spite of my bad English.
“Reflective Discourse and Collective Reflection” by Cobb, Boufi, McClain, and
Whitenack, (1997) and “Instructional Tasks, Classroom Discourse, and Students’
in Second Grade Arithmetic” by Hiebert and Wearne (1993) made me think about
the issue of classroom discourse. In the same year after my start of working in a
public school as a mathematics teacher, I decided to focus on this subject in my
master’s thesis. Although the study does not show my teaching performance, my

idea is to complete my deficiencies and try to perform better in lesson practices.

1.6.  Definitions of Important Terms

In this part, definitions of important terms are presented.
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Classroom Discourse; refers to the “ways of representing, thinking,
talking, agreeing, and disagreeing that teachers and students use to engage”
(NCTM, 1991, p. 20).

In this study, the term refers to practices occur in classroom during the
lesson sessions including students and teacher interacting with each other.
Specifically this interaction should have mathematical feature to make students to
get significant understanding. Teachers are expected to foster students’ usage of
mathematical language acting as a model for this. Asking questions, facilitating
connection to other disciplines, real world situations and to prior work in
mathematics, assessing prior knowledge and student understanding, encourage
students’ alternative solution strategies, proof and justification are other aspects of
mathematical classroom discourse. Moreover, some other aspects can be listed for
student roles as; using variety of representation models (graphs, drawings, writing
etc.), being able to work in pairs or in groups, offering different solution strategies

and demonstrating that their strategies work (NCTM, 1991, 2000).

Discursive Classroom: refers to a classroom model in which the ways of
representing, thinking, talking, agreeing, and disagreeing activities are practiced
by teachers and students (NCTM, 1991).

In the current study, this term is used to define aspects of discourse

practicing by community members.

Student Learning: refers to “student learning and the evidence of that
learning within the mathematics classroom” (CMSI, 2007, p.3).

In this study students learning case specifically focused on content and
learning cases of students related to the guide of CMSI (2007).

Content case interested in kinds of thinking that students engaged in as:
procedural, conceptual thinking or problem solving and justification process etc.

Learning case investigated the level of students’ participation to the

classroom activities.
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Teacher Moves: refers to “questions that focus on the instructional
decisions that teachers make during the course of a lesson to promote learning”

(CMSI, 2007, p.3).
Teacher’s Content Knowledge and Pedagogy: refers to the teacher’s
abilities about leading activities and practices of classroom discourse, his or her

choice and usage of appropriate teaching methods and techniques (CMSI, 2007).

Procedural Thinking, refers to “solving problems that involve procedures

or standard algorithms” (CMSI, 2007, p.7).

Conceptual Thinking, refers to “developing conceptual understanding of

the mathematical ideas” (CMSI, 2007, p.7).
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CHAPTER II

LITERATURE REVIEW

“Classrooms are filled with complex dynamics, and
many factors could be responsible for increased

student learning” (Grouws & Hiebert, 2007, p.373)

In this chapter, a review of literature about the classroom discourse is
presented. In the first part, related to research study, detail information is given
about “What is mathematical classroom discourse?” and “What components does
it have?” Secondly, the information about the theories underlying classroom
discourse is briefly presented. In the third part, conducted researches on discourse
are evaluated. Finally, studies about discourse and new mathematics program and

other changes in development of mathematics education in Turkey are mentioned.

2.1. The Nature and Components of Classroom Discourse

Since the reform movements have emphasized the quality of mathematical
experiments occurred in classroom environment many researchers (Hiebert &
Wearne, 1993; McCrone, 1997; McCrone, 2005; Yackel & Cobb, 1996) focused
on this issue. Cobb, Boufi, McClain, and Whitenack (1997) have suggested that:
“The current reform movement in mathematics education places considerable
emphasis on the role that classroom discourse can play in supporting students’

conceptual development.” (p.258)
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In her study, McCrone (2005) defined the term “discourse” as exchange of
students’ ideas and knowledge during the classroom practices. Sfard (2000)
pointed that discourse is “more comprehensive than knowledge” (p.161). In this
view, Sherin (2002) stated that discourse “refers to the mathematical substance of
the ideas raised, to the depth and the complexity of these ideas in terms of
mathematical concepts under consideration. Furthermore, the content of the
discourse concerns how closely the ideas that are raised in discussion are aligned
with the teacher’s curricular goals and with mathematics as it is understood by the
mathematical community that exists beyond the boundaries of the classroom.”
(p.209)

According to Ball (1991), classroom discourse has nature that plays an
important role in promoting the valued thinking and learning. She says that it has
a critical role in improving the quality of thinking and learning. She also
mentioned that classroom discourse should be used in mathematics education to
make students to have the idea of doing and learning mathematics (Ball, 1993).
Additionally, Lampert (1989) stated that in mathematics classes new knowledge
should be “a joint venture in the class rather than as a communication from
teacher to student” (p. 257). Similarly, Sfard (2001) stresses the importance of
discourse by saying “...there is more to discourse than meets the ears, and that
putting communication in heart of mathematics education is likely to change not
only the way we teach but also the way we think about learning and about what is
being learned.” (p.13). Moreover, in NCTM (2000) importance of communication
as a part of classroom discourse is mentioned as “an essential part of mathematics
and mathematics education” (p. 60).

Analyzing the suggestions of NCTM standards (1991) mathematics
lessons are expected to be away from traditional paper and pencil based concept
and must get a discourse-based form. This kind of changes in area calls for
teachers and students work together for stating, sharing and discussing
mathematical ideas. On the other hand, in a discursive classroom environment, it

is not enough for students to state and share their ideas, also they need to prove if
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they are mathematically meaningful or not. Students are required to learn to judge
other’s ideas whether they give sufficient explanation about the issue or make a
good justification about the solution (NCTM, 1991). In the same document, it is
emphasized that in a discourse-based classroom students’ participation should be
placed in central.

When it is compared to traditional classrooms, in discourse based
classrooms, teachers seem to act in roles that have different dimensions. For
instance, in teacher-dominant traditional classes, teachers are seen mostly
responsible for presenting the procedures, rules of mathematics (Forman, 1996).
However, looking at discourse-based classrooms, in addition to tell the facts and
procedures, there are many ways to communicate with students. Teachers should
try to look for alternative strategies to build an effective interaction in class. Here
it is crucial their providing appropriate settings for student (Ball, 1991; Ball, 1993;
Bruce, 2007: NCTM, 1991). Related to these comments, it can be deduced that
instead of flowing the knowledge with only one-way interaction (from teacher to

student), communication should follow the way given below:

TEACHER
STUBENT STUDENT STUDENT
— —
T «—

]

Figure 2. 1 Flow of Interaction in Classroom (Peng, 2009)
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Also in her study, McCrone (1997) uses the following figure to explain the

components of classroom discourse:

MATHEMATICS
Content
Format

[ NATURE OF \

DISCOURSE

Who is talking?
What is being said?
Does it change?
Meta-discourse

PARTICIPANTS’ ROLES
Mathematical
Social

- J

CULTURE
Mathematics
Pedagogy/ General

Figure 2. 2 Areas of Focus of Discourse 1 (McCrone, 1997, p.129)

She explains that the figure above “indicates that the mathematics, the
participants’ roles, and the classroom culture all influence the nature of classroom
discourse” (p.14). More specifically, she presents the following figure to provide a

narrower view to the issue:
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MATHEMATICAL

TASKS )
Nature and Content
NATURE OF
DISCOURSE
PARTICIPANTS’

ROLES Who is talking?

Teacher What’s being said?

Students Does it change?
Meta-discourse

ENVIRONMENT
Social Norms

Mathematical Norms

J

Figure 2. 3 Areas on Focus of Discourse 2 (McCrone, 1997, p.129)

In the classroom, teacher and students create discourse as they participate
in mathematical discussions occur in lessons (McCrone, 1997). Each of them has
a critical role in the process of forming the discourse in mathematics classes.
Parallel to this view, NCTM (1991) addresses both the teachers’ and students’
role in discourse and the learning environment of mathematics classrooms. In
NCTM (1991) it is said “teachers should promote classroom discourse in which
students listen to, respond to, and question the teacher and one another; initiate
problems and questions; make conjectures and present solutions; try to convince
themselves and one another of the validity of particular representations, solutions,
conjectures, and answers” (p. 45). It is stressed teachers should act as a guide of
this nature, by listening to students, and encouraging them to get their own places.
They are viewed as guide, leader, or an orchestrator. A teacher should provide
opportunities to students to explore mathematical ideas themselves; make them to
learn to think about their peers’ ideas to see their own mistakes. It is important for
a teacher leading the classroom discourse, guiding the discussion and activities
carefully; to provide this kind of environment teacher must act as a real

mathematical authority (NCTM, 1991). While acting this role they are expected to
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give opportunities to students to make sense of mathematics (NCTM, 1991).
Additionally, Ball (1991) says, “teachers play a crucial role in shaping the
discourse of their classroom through the signals they send about knowledge...” (p.
44). Students (especially from one to eight graders) mostly view their teachers as
a mathematics authority there. He or she constitutes a model that makes students
to decide whether given information is appropriate for mathematics or not
(McCrone, 1997).

Recent reforms in mathematics education have suggested that teachers’
role in building up meaningful learning environments is to help students to
promote their mental development (Fennema & Franke, 1992). To provide these
opportunities more effort should be spent for allowing them to discover
mathematical ideas, improve their understanding of concepts and learning to make
connections to other mathematics subjects, to other disciplines and to the real
world situations (Brown & Borko, 1992; NCTM, 1991).

Parallel to this view Harbaugh (2005) has stated in her doctoral
dissertation that teachers act as a bridge between students’ conceptual
understanding of mathematics and their communication in classroom. A good
explanation on the issue has been made in McClain, McGatha and Hodge (2000).
They have mentioned that in discourse based classroom settings, the teachers are
expected to lead and orchestrate the classroom norms to make students to involve
in meaningful mathematical discussions with students. These discussions are
expected to have asking questions and giving answers, problem solving activities,
drawing inferences and evaluating mathematical interactions. They have pointed
out that an increasing emphasis on discourse and communication in mathematics
classes enables students to talk about mathematical ideas and strategies.

Furthermore, Pierson (2008) focused on the same issue (teacher’s role in
classroom discourse). Analyzing this research, it was concluded that certain
discourse based moves such as asking high level questions, fostering discussion,
re-voicing, focusing on students’ thinking provide opportunities for a significant
understanding of concepts. Moreover, in some cases it directly affects

achievement in a positive way (Pierson, 2008).
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Students’ role in classroom also has importance in mathematics lessons.
Creating classroom discourse is directly related to their understanding of
problems, engaging in problem solving process by interacting with each other,
participating in classroom discussions in a significant way. Here teachers act in
encouraging students’ participation. Children’s justifying their answers, offer
appropriate alternative solution strategies, sharing ideas and answers with class,
proving to others that their strategies work, are also critical elements of discourse.
As students are active participants of discourse, they are expected to settle
believes, opinions, values and perspectives to the mathematical discourse in a way
being consistent with classroom community (Beatty, 2001). In brief, things
mentioned above can constitute an answer to question, “What kind of roles
teacher and students play in discourse?”

According to the statements, it can be stated that students also effect and
form classroom discourse by the way they use mathematical language (e.g. using
mathematical terms to explain and justify their answers to each other, offering
alternative solution strategies to the problems with their reasons and proofs,
writing to show their understanding of mathematics). From this point of view,
Cooke and Buchholz (2005) state that the communication standard of NCTM,
highlights the importance of students communicating and sharing their ideas with
their classmates and with teacher. They believe that some teacher movements can
create a discourse-based classroom environment. For instance, teachers can
enhance using math language. They say:

“They can act as models as they use math language.

Moreover, strategies such as providing materials for young children

to explore and asking them math- related questions should be

utilized to generate verbal participation. Additionally, use of

appropriate questions can stimulate children’s reasoning abilities as

they respond to your inquiries while exploring objects in their

world. Children should be encouraged to use math language in their

responses” (p. 369)
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Similarly, Lampert and Cobb (2003) stress the importance of the issue by
saying:

“Like other aspects of mathematics, communication and language need to
be taught and learned in school classrooms” (p.237)

In their view, communication is one element of practices of mathematics
class or community. Related to the statement, it is not possible to separate
learning to communicate from communication, which is the way for students’
development of mathematical understanding. Usage of mathematical language
and symbol is needed for learning to take place. For instance, building
mathematically meaningful argumentations, students should use a common
language to express their reasoning (Truxaw, 2004).

Interpreting the research conducted on providing effectiveness of
classroom discourse, Hoffmann (2004) listed some outcomes; the quality of
mathematical talk, such as whether the talk maintained cognitive demand or
mathematical precision; whether students were highly involved; the reported
motivation of students; students’ achievement (p.52).

Similarly, Cooke and Buchholz (2005) identified some informal strategies
that teacher should use to enhance students’ use of math language. Strategies,
which are important to create an effective classroom environment can be
summarized as; serving as a facilitator, providing opportunities for self-
expression, asking kinds of questions, fostering usage of appropriate terms in
mathematics discussions, connecting classroom practices to mathematics, helping
students to connect new knowledge to the prior one.

According to Brophy (1999), some teaching features have potential to
create an effective discourse environment. For instance, a teacher is expected to
ask questions to students whether they are able to find different solution strategies
for problems. In addition, created discussions would be interested in the meaning
of procedures underlying them rather than the procedure or rule itself.

In the same context, Kazemi and Stipek (2001) has pointed out that a

meaningful discourse may enhance learning but it does not mean that students’
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thinking and understanding will improve. It is crucial that teacher show the way of
conceptual and procedural thinking of mathematics. To be an effective guidance
of a classroom discourse, teachers should improve their ideas on content
knowledge and pedagogy. This requires teacher facilitate connections to other
disciplines, to real world situations and to prior work studied in class, use problem
solving process to promote understanding, rather than practicing the rules and
procedures repeatedly. Related to these features, also Grouws and Hiebert (2007)
stressed the value of making connections among mathematical concepts and usage
of different demonstration types in class practices by saying, “.....- to connections
among mathematical ideas and representations- can facilitate student’s conceptual
understanding” (p.384).

Classroom discourse makes teachers identify problems and
misconceptions that students have. Discourse is not only crucial in developing
interaction between students and their mental skills, but also in enhancing the
teacher’s evaluation of analyzing their own effectiveness and deficiencies in the
classroom. Furthermore, a classroom discourse allows students to experience the
mathematical understanding process and increasing their mathematical
empowerment by this way (Moore, 2002). In this part, general futures and
components were discussed around the related literature. In the following part,

theoretical perspective of classroom discourse will be discussed in the same way.

2.2. Theoretical Perspective

Most of the mathematics reform efforts point out the importance of
student-centered communication in which students take an active role in
classroom discourse, instead of teacher-dominant classroom (Forman & Ansell,
2001). When the literature has considered many conceptions about learning,
especially social-cognitive and social-constructivist perspectives address the
valuable place of student engagement in learning process (Cobb, Yackel, &
Wood, 1992). Between two approaches, more important one underlying the

classroom discourse seems to be constructivist views of learning in which
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knowledge is built up by interaction within the classroom environment. In
addition, it is possible to say that discourse fits with socio-cultural views on
learning according to which students working together are able to reach new
understandings that could not be gotten if they work alone (McCrone, 1997) .
Most known issue that beginning of the social constructivist view goes to
the Vygotsky’s time (Temple, 2008). In the document, it was summarized the
aspects of social constructivism underlying classroom discourse. He stated that
the social constructivism affects the relationship between language, literacy, and
content. According to him, Vygotsky’s idea was to conceptualize these aspects
under the influence of the theory. He interpreted that Vygotsky’s views about the
social aspects of language and knowledge development; moreover, his relating
thought and language have affected literacy in a way paying more attention to the
role of language in learning. Since they faced both inside and outside of the
school, meaning has become a social construction with participants’ involvement
of multiple discourses (Temple, 2008). More broadly, Au (1998) suggested from
the beginning of those movements, discipline knowledge have not just existed in
textbooks, it has started to seem to be constructed by teachers-students
interactions with each other. Cobb (1988) mentioned social constructivists’ view
mathematical learning as an interactive activity, as it is a constructive activity.
Classroom discourse plays a significant role in this interactive part. In the group
interactions, which can be a source for the development of mental abilities and
mental activities, students internalize most of the talk that occur in there. By this
way, they begin to think deeply about issues, challenge themselves, ask for
reasons, and in general, their own mental works do their daily language.
According to Moore (2002) an aspect of the constructivist response to improve
students’ mathematics understanding is the increase of their opportunity and
ability to participate in mathematical discourse. Additionally, it would be
significant to state that the kind of group work and communication Cobb
mentioned above, parallels with the vision for classroom discourse pointed out in

the NCTM (1991).
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2.3. Studies on Mathematical Classroom Discourse

Since reform movements in mathematics education have reached an
incredible speed and issue of classroom discourse has become more discussed,
research on this area have increased parallel to the circumstances. In this part, I try
to focus on some of these studies. First, literature is considered and some
researches on mathematical classroom discourse are mentioned, and then theses
are examined in the same way. Here, the given information about studies is
chosen from other countries, Turkey’s condition is mentioned in the following
part.

Given an emphasis on mathematical discourse recently, research focuses
on the subject have increased parallel to that. There has been an improving
demand for investigation of classrooms to explore what kinds of practices are
occurred in them.

Studies on classroom discourse in mathematics lessons have generally
conducted on different aspects of it. For instance while Stipek et al. (1998)
interested in student engagement; Yackel and Cobb (1996) studied on classroom
norms of discourse. They focused on determining the discursive practices that can
be considered significant for mathematical context. Again, Yackel (2002)
investigated the same issue. Hiebert and Wearne (1993) studied on the importance
and effect of classroom discourse on students learning process of mathematical
concepts. They compared the traditional and discourse-based approaches to obtain
whether there was any linkage between classroom practices and learning
mathematics. Results of their study showed that there was a relationship between
instructional approaches used in classroom practices, which have critical role in
shaping the nature of classroom discourse and students’ learning. In addition,
Lampert (1990) have examined the kind of reasoning abilities that occur during
mathematical classroom discourse when students and teacher engage in. In that
study, students and teachers worked on some problems that are generally related
to real world situations. The working group students’ solutions to these problems
are categorized as right or wrong hypothesis. With these changes in classroom

discourse, students’ performances clearly improved on tests.

26



In another important research on classroom discourse, Teasley (1995)
worked with fourth grader students who studied on a logo problem-solving task.
They placed in four different experimental settings. These studies designed as;
students worked alone with no talking, students worked alone with talking,
students worked in pairs with no talking, and students worked in pairs with
talking. Results of this study showed that working in pairs with having
discussions and conversations is very effective on learning process.

In another study, Clement (1997) worked with a mathematics instructor
who believed the importance of discussions and communication in math classes.
According to her, as long as teacher gets students involved in classroom practices
(e.g. conversations, problem solving process) they would have more opportunities
to get a deeper understanding in mathematics tasks. Similarly, Clement’s (1997)
study focused on the quality of classroom discourse. The instructor videotaped her
own teaching and viewed them after lessons. Results of this study showed that
only engaging in conversations, questioning students, probing them for alternative
solution strategies, making them to work in groups or in pairs, using
manipulatives, does not mean that teacher provide an environment for students to
get a deeper understanding. The important point would be stated as leading all
these practices mentioned above in a mathematically significant way.

In another example, Heaton (2000) studied on her own teaching style and
saw that it was easy to make students involve in a classroom discourse in which
they state and share their ideas about mathematics. However, she understood that
to lead the mathematical discourse effectively, she needed to get new
understandings in this area and continue to improve herself. Furthermore,
Cazden’s (2001) research specifically have tried to bring descriptions to
classroom discourse and involved analysis of it.

Focusing on investigating the vocabulary that first graders used, Ping’s
(2001) study aimed to support the discourse and communication in boundaries of
mathematics. Their participation to discourse constitutes the basis of the study.

Results indicated that classroom discourse would be accepted as a tool for
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learning and as an indicator of identity. Furthermore, teachers’ being models has a
critical effect on children’s attitudes toward communication by the way teachers’
usage of mathematical language. Additionally, Casa’s (2004) doctoral dissertation
focused on teachers’ decision-making in discourse practices in elementary level
mathematics classrooms. Results of the study indicated that teachers should
examine and understand the purpose, the nature, and the requirement of discourse.
To provide students an environment in which they would discuss and prove
mathematical solutions, strategies and ideas, teachers expected to learn how to
question them in a way of engaging in discussions; and how to guide the
classroom discourse. Also importance of making connections in and outside to
mathematics have been highlighted again with this study.

Additionally, findings of Kelly’s (2007) study showed that teachers’
engaging in conversations which leads the lesson to provide a classroom discourse
with students are at the center of it; students seemed to have more interest in
asking and answering questions. They spent more effort to involve in education
process. Therefore, it is more likely to see occurrence of classroom discussions.
Moreover, when the class discussions increase, differences between low and high-
achieved students explicitly decrease.

In a similar study, Pierson (2008), wanted to examine the relationship
between patterns of classroom discourse and mathematics learning. Focus of her
study was interactions that occur between teachers and students to describe and
discover meaningful patterns of their discourse. With usage of classroom level
measures, she tried to investigate the relationship between discursive patterns and
students’ mathematical achievement. Based on the results, she concluded
classroom discourse and discussion patterns occurring as a necessity of discourse,
affect and lead students’ learning in a way of developing achievement (Pierson,
2008).

Similarly, Novinger (1999), Klihis (2003), Richards (2004), Miranda
(2004), Thomas (2005) and Munkhjorgal (2006) specifically focused on
mathematical classroom discourse and concluded that discourse has critical effect

on students’ learning in a positive way.
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2.4. What Happens in Turkey?

As it is mentioned above, the new elementary mathematics program that
started to be used in 2005 has been brought out to complete the deficiencies and to
catch the developments in mathematics educations around the world.

Since the new program has been developed, many researches have been
conducted and many articles have been published which are mainly interested in
the quality and the success of it. It would be significant to give some information
about them before the studies focused on classroom discourse.

When the literature has been considered in Turkey, there have been
research studies, thesis and articles focused on analysis of new mathematics
curriculum (Babadogan, & Olkun, 2005; Soycan, 2006; Bulut, & Kog, 2006a;
Bulut, & Kog, 2006b; Bulut, 2007; Kog, Isiksal, & Bulut, 2007; Giiven, & Orbeyi,
2008; Orbeyi, 2007; Umay, Akkus, & Duatepe, 2006). Some of these studies have
tried to compare the program with other countries’ curriculum (Arik, 2007;
Kaytan, 2007).

Investigating it, Bulut and Kog¢ (2006a) stress that teacher and student roles
defined over again in the new program. In the article, expectations from students
are stated as their talking, asking, discussing, and understanding, problem solving,
thinking, and deciding independently. Program wants students to engage in
education process, as physically and mentally active individuals. Same document
points out teacher’s role by indicating the principle “each student can learn
mathematics”, which constitutes base for the new curricula. According to the
given statement, teacher should be learning, leading, motivating, listening,
fostering students to think and ask, and getting responsibility, improving personal
and professional abilities.

In their article, which examines the new mathematics program, Bulut and
Kog¢ (2006b) state that one of the most important effects on students’ learning
mathematics meaningfully, is their active engagement in education process both
mentally and physically. Furthermore, as they share their ideas and results after an

activity, this understanding would be powerful. Here, usage of different kinds of
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representation models, acquire importance. In statement, first of all students are
expected to express their ideas and solutions both orally and by writing. In
addition, their using graphics, symbols, drawings, models are to enhance this
understanding and meaningful learning.

Comparing two of them, previous mathematics curriculum was based on
behaviorist theory. However, the new is considered as a reform based one (Umay
Akkus & Duatepe, 2006). Moreover, Babadogan and Olkun (2006) summarized
the differences between old and new elementary mathematics curriculum given
table below. It would be helpful investigate the table to get some insights about
what kinds of changes have been made in the program related to classroom
practices, specifically related to classroom discourse. Additionally, it would be a
useful tool to provide information for teachers, which makes them realize what

they need to change in their teaching activities and classroom practices.

Table 2. 1 Comparison of Prior and New Mathematics Programs (Babadogan &
Olkun, 2006, p.3)
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OLD

NEW

Elementary school mathematics curriculum

for grades 1 through 5 contains 1249
behavioral objectives were very uniform and
dull. Both the textbook writers and the
teachers are restricted to make very limited
decisions.

The content for 4™ and 7™ grade is too dense
to follow for students considering their
development.

Teaching methods, techniques, and strategies
are not student centered.

Content is organized based on how to teach
There are few sample activities that require
the use of manipulatives.

There are overlapping content in other
subject areas.

There are few examples of realistic
mathematics.

There are limited number of alternative
assessment  techniques, extracurricular
activities, research and projects.

All students are expected to exhibit the same
performance, with no local flexibility or
individual differences. There is little room for
students to choose from the alternatives.
There is little mention about developing

positive attitude in students.

There are 368 learning outcomes that
summarize the knowledge and skills for
students to develop. These outcomes can be
obtained different

through learning

activities. So, the textbook writers and
teachers are relatively freer to produce or
choose activities.

The content is distributed evenly from grade
1 through grade 8.
Teaching-learning activities prepared to
parallel to learning outcomes require student
centered methods, techniques and strategies.
Content is organized based on how students
learn.

Almost all of the sample activities show how
to use manipulatives for students’
construction of knowledge.

There are connections to other subject
domains.

Daily use of mathematical knowledge is

emphasized.
Alternative assessment techniques,
extracurricular activities, research, and

projects are included.

Respect for individual differences, different
learning and thinking styles is suggested.
There is more room for students to choose
from alternatives.

There is more emphasis on how to develop
positive attitude towards mathematics and on

student motivation.

Considering the comparison table above, Babadogan and Olkun (2006)

argued the changes in skills. To give an example; communication, making
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connections, reasoning and problem solving skills, which constitute the basis of
mathematical classroom discourse, are emphasized by Babadogan and Olkun
(2006). Since the table above, does not directly relate to classroom discourse, it
explains the expected classroom environment in the new program, which is also
one of general characteristic of classroom discourse.

In addition to this issue, classroom discourse has an important place in
national exams. As an example, “Ogrenci Basarilarini Belirleme Sinavi (Level
Determination Exam-LDE)” has been conducted by Educational Research and
Development Directorate (EARGED). This exam is made in every three-year
period including questions from determined lessons. While in 2004, examination
had questions from “English” and “Computer Usage Skills”; in 2002 and 2005,
aim was to obtain success levels of “Turkish”, “Mathematics”, “Science and
Technology” and “Social Sciences”. The report of 2005 study was published in
May 2007 (MoNE-EARGED, 2007). Although LDE try to examine different
skills and to obtain the quality of education in several dimensions, most important
part doubtlessly is the one that looking for elements of classroom discourse. This
is the widest and single project interested in “What happens in classes?” in
Turkey. Below information about results of 2005 LDE is given related to report
that published in 2007.

In 2005, 1088 mathematics teachers (428 women, 660 men) participated in
project. In questionnaires, they were asked 19 questions related to classroom

activities and discourse. Following table gives the results of that part.
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Table 2. 2 Opinions of Mathematics Teachers on Frequency of Their Usage of
Discursive Practices in Classes (MoNE-EARGED, 2007, p.17)
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Related to report some comments can be drawn as; mostly teachers prefer
direct teaching method in their lessons, students sometimes involve in discussions
with each other, teachers mostly discuss with students about their questions on
given subject, students rarely study on worksheet, students rarely work in small

groups, students usually write in their notebooks what they see on the board,
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teachers always correct their students’ mistakes without giving chance them to
find themselves, teachers mostly want their students to give examples from daily
life situations, and students rarely work on group projects in lessons. (MoNE-
EARGED, 2007)

Looking at the results listed above, teacher- centered education seems to
be dominant in classroom environment. Teachers’ giving lessons most of times
means that students have very little chance to talk to each other about subject.
Moreover, students’ writing only the things they see on the board means, they
cannot decide and organize what to write in notebooks. Without being the only
reason, this shows clearly, why we have a lack of knowledge and success in our
education system.

Also in same study, students’ questionnaires had 18 questions asking about
classroom activities and trying to obtain the frequency of using discursive

activities. Following table gives results.
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Table 2. 3 Students’ Opinions on Frequency of Usage of Discursive Practices in

Classes (MoNE-EARGED, 2007, p.19)
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Considering the table above, it would be state that in Turkey, exploratory
teaching and memorization are still dominant in mathematics classrooms (Bulut,
2007). Therefore, there has been something wrong with classroom practices.
Despite the theoretical importance of student participation (Hiebert & Wearne,
1993) and also there have been efforts to bring innovations to math education in
Turkey, teacher-centered instruction continues to dominate elementary and
secondary classrooms.

A study, which was similar to LDE, was conducted by Sahin (2005). This
was not one that directly based on classroom observation, but was a survey study
interested in examining students’ and teachers’ perceptions about learning
environments of mathematics classes. While 50 elementary mathematics teachers
assigned teacher questionnaires, 200 elementary students are assigned to rate their
perceptions about mathematics lessons. Students were questioned about their
ideas on participating in classroom activities. Teachers were required to answer
questions about the reasons of limitations of activities practiced in classroom and
about their expectations from students connected to mathematical content.
Although not being an observational one, the study has power in giving
information about mathematical classroom discourse related to teachers and
students’ perceptions.

In the Sahin (2005), when the students’ answers discovered, it seemed to
continue with teacher dominated classroom activities. Students conclude that
teachers always show and teach how to solve a problem and they generally work
on the board under the guidance of their teacher rather than working together with
classmates on a problem. They expose to write what they see on the board and
always are given too much homework. Students’ statements are showing that
there has been a lack in discussing on problems, working on mathematical
projects both with each other and with teacher. They think that teachers very
rarely give chance or provide opportunities to have discussions on real life
situations related to mathematical concepts. Moreover, usage of computers or

projectors in mathematics lessons is in very less frequency, nearly none.
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According to student thoughts, new content area- especially at the beginning- is
based on teacher explanations, concepts, rules, definitions etc. These given results
constitute a sign of deficiencies in classroom discourse; also show that how
wrongly new curriculum being practiced in classroom environments (Sahin,
2005).

When the teachers’ results are interpreted from the same study, their belief
is to control students homework whether it is done or not rather than collecting
and correcting. In common, teachers choose the way of correcting homework
giving explanations about solutions or right answers. They rarely give long-
termed projects for students; choices are generally in ways to give worksheets or
practices from textbooks. Similar to student answers, teachers also said they
frequently want students to work and argue on problems or use projectors or
computers in their lessons. It would be stated that teachers have not realized and
understood the importance of classroom discourse when the results are explored
again. Furthermore, they really do not know what the reform mathematics and the
new elementary mathematics program expects from them.

Finally, Dogan (2006) studied on classroom practices in a general view
rather than focusing on narrow aspects. Similar to current study, he designed an
observational study. That study included three sixth grade classrooms from public
schools. He observed mathematics lessons throughout a few mathematics units. In
his study, Dogan (2006) tried to obtain a lesson pattern from the sixth grade
elementary mathematics classrooms. Results of this study showed that traditional
methods, which meant teacher-dominated classroom environment, had been used
in mathematics lessons. He could not obtain a specific pattern for lessons.
Additionally, he concluded that classroom practices were away from new
approaches. From this point, it can be stated that Dogan’s (2006) study supported
classroom discourse has not being practiced.

Although results of studies mentioned above would provide information
about practice, success or quality of new curriculum; they are not sufficient to

demonstrate the realities of classroom practices. Written words do not mean
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anything if they are not practiced. Education programs are accepted as the same
and it is useless to get success except practicing them. Still there is lack of
information come from studies, which have mainly focused on inside of the
classrooms. In other words, it could be deduced that our system is needed more
research based on classroom observation to get more insights about the current
condition of mathematics classroom environment and reach an acceptable quality
in mathematics education.

2.5.  Summary

To sum up, review of literature above explained what a classroom
discourse is and what it specifically means for mathematics. In addition, the
reviewed literature can be viewed as evidence to explanation of why classroom
discourse has become very important in mathematics classes and increasing
interest on classroom observation related to this.

When studies are considered, we see that most of them have been
conducted in other countries, U.S. is at first hand. Turkey’s condition differs from
them with critical deficiencies in qualitative studies based on classroom discourse.
Though there have been efforts for conducting studies to get insights and make
decisions about both classroom activities and elementary mathematics program,
these are based on quantitative style which requires statistical data analysis. Most
of them have not interested in classroom observation and specifically discourse of
mathematics, which creates the gaps in literature about this subject.

In this context, this study aims to provide data about classroom discourse
by observing a classroom for a while. Related to observation subject, this study
aims to fill one of those gaps by trying to give detailed information about what
kind of practices are being occurred in mathematical classroom discourse of a
fifth grade elementary classroom; and acceptability of these discourse practices by
mathematical content and new elementary curriculum. Moreover, results of the
current study would be helpful for new coming researchers to have an insight
about the classroom discourse. Additionally, this study would be helpful for
teacher educators by providing data to determine the deficiencies of teacher

practices in classroom discourse.
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CHAPTER III

METHODOLOGICAL FRAMEWORK

3.1. Introduction

In this chapter, the research approaches used in the study will be
explained. Second, information is given about participants, data collection, and
data analysis methods. Third, trustworthiness will be clarified. Finally, limitations

of the study and the observer biases are reviewed in given order.

3.2. A Qualitative Research Approach-Case Study

Since the aim was to focus on discourse practices of a classroom with all
class members, a qualitative approach was suitable for this study. The design of
the project is observative, exploratory, and interpretive (Aleksandrowicz-Pedich,
Draghicesculssaiass & Sabec, 2003). This framework calls for an observational
approach to data collection that involves description of everyday practices in the
natural settings of related field and an effort for discovery of the significance of
actions in those events.

Merriam (1998) defined the qualitative research as an umbrella, which
covers different aspects of inquiry; by this way, it helps us to understand and
explain the phenomena in its natural settings. In another definition, Patton (1985)
stated that the qualitative research “is an effort to understand situations in their
uniqueness as part of a particular context and the interactions there” (p.1). In that
means, qualitative research gives opportunity to study in detail (Patton, 1990).
Since, this study aimed to understand and evaluate the mathematical discourse
practices in their natural settings, by limiting the determination of observation

context, the researcher tried to provide an in-depth study on issues.
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Use of this type of observational perspective attempts to understand the
quality of classroom discourse in mathematics lessons and the communication
among students and the teacher; and the quality and appropriateness of the
questions, which were presented and solved in the classroom with respect to the
mathematical context.

Merriam (1998) discusses that a qualitative researcher is mainly interested
in the meaning underlying people’s experiences constructed in their lives
(Merriam, 1998). Considering the Merriam’s (1998) definitions and features of
qualitative research types, this study would be classified as a qualitative case
study.

In her definition, Merriam suggests that:

“A case study design is employed to gain an in-depth
understanding of the situation and meaning for these involved. The

interest is in process rather than outcomes, in context rather that a

specific variable, in discovery rather than confirmation. ” (p.19).

As it is stressed in this suggestion, the current study aims to go deep in
classroom environment to draw a full view picture of it to try to see what is
happening related to the discursive activities there. In Corcoran, Walker, and Wals
(2004), it is supported that case studies mainly focus on investigating common
practices with critical analysis techniques. Similarly, Yin (1994) stressed the real
life environment by saying; “A case study is an empirical inquiry that investigates
a contemporary phenomenon within its real life context ...” (p.13). Case studies
are powerful in examination of relationship between real world experiences and
the theory of practice (Breslin & Buchanon, 2008). In this connection, the current
study is a case study since it aims to observe and explain the classroom practices
with respect to classroom discourse; and obtain the relationships between theory
and real life experiences of these discursive practices.

Related to definitions, Merriam (1998) suggested that a case, “could be a

person such as a student, a teacher, a principle; a program; a group such as a class,
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a school, a community; a specific policy; and so on” (p.27). In this study, the aim
was to observe and interpret classroom discourse of mathematics lessons of a
regional elementary boarding school. A fifth grade classroom was the case of the

study.

3.3. Participants and Setting of the Study

Related to features of a qualitative research study, number of participants
was limited. Since the aim is not to generalize the findings, the study was
conducted in a public elementary school in Kizilirmak that is a town of Cankir1
city. There are two schools in that district; one of them was chosen to participate
in study by applying a convenient sampling method. The criteria for convenience
were having easy contact, the usage of existing participants and their voluntary
involvement in the study. In selection of participated teacher, also the same
method was applied, with a criterion of using existing participant owing to have

only one-fifth grade classroom and only one teacher.

As an addition, this school was chosen, because of its populated students
and having its own more expert teachers. During the course of the study, the
researcher observed a fifth grade classroom from this elementary school. Data
collection procedure was based on classroom observations. Ensuring the honesty
and privacy of participants, they were assigned forms that indicate their
willingness to involve in study and pseudonyms were used both for people and for
school.

At the time for selection of participants for the study, the researcher started
to work as an elementary mathematics teacher in that district. Having an easy
contact and to adjust the observation process, the school which is mentioned in the

current study was selected.

School District: The school is placed in the center of the Kizilirmak a

town of Cankiri city. The population of this town is approximately 2000 or lower.
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The settlement population is very few in center part; more population is consisted
by villages. Agriculture constitutes the main income in the distinct. Education is
not considered as an important issue. In general, people do not support education;
furthermore, they are against their daughters to have an education. Moreover,
students coming from villages, get their first five year of elementary education in
combined-classes where one to fifth graders studies altogether. In addition, there
is a continuing replacement of teachers, thus, it is possible students’ having five
different teachers in one lesson for only one school year. As a result, the education
quality and students achievement is in very low-levels.

There are three schools in the district, one is high school, and other two are
elementary schools. While other school is very small with very few students and

teachers, the participated school is larger with more students.

School community: School is made up with students generally from lower
social backgrounds. Students come from the villages around Kizilirmak. In 554
students, 150 students are from the Kizilirmak, other come from the villages
around the town. This is a boarding school for boys. It has a capacity of 150
boarding students. However, related to inappropriate conditions for students, 60-
70 students prefer to stay there for winter months, not more. The education level
and students achievements are in very low-levels. Additionally, the participant
school has lack of educational materials, especially the technological ones. For
instance, students have no chance to get computer lessons in a computer

laboratory, related to a few computers, which had already broken down.

The classroom: The participating classroom had 38 students in total with
23 females and 15 males. The classroom was consisted of students from middle
and lower socio-economic backgrounds. According to teacher’s explanation, the
achievement was better in former year. She stated, the time when study was
conducted, a village school was closed and students came in that class. This
situation made the class more crowded and affected the lessons and consequently

the students’ achievement.
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The classroom had a teacher desk, a blackboard, four boards on the wall;
and tables and chairs for students. Each student’s having his/her own table and
chair would be considered as an advantage for them, when compared to sitting on
desks. Boards were used to exhibit the chosen works or projects of students.

Figure 3.1 shows the seating plan of the classroom.
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Figure 3. 1 The seating plan of participated classroom

The classroom’s teacher was 33 years old and had been teaching from one
to fifth grades for 5 years. This was not her profession in real. She stated that her
graduation is from chemistry education- means she was a chemistry teacher
indeed. However, they had chance to change their field of work; and she preferred
to work as an elementary teacher of first part. When the researcher asked the
reason for her changing working field, she stated that she liked children very
much and was not sorry for her decision. In her first three years, she worked in a
village of same town and for two years had been working in the participated

school. This meant that she knew the district very well.
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3.4. Data Collection Procedure
In this study, data was collected by classroom observations. In this part,
the information about the process will be presented. In the following part

classroom observations will be mentioned.

3.4.1.Classroom Observations

The researcher involved in observation process as a non-participant
observer; and sat on one student chair-table in the middle row at the backside of
the classroom. This choice was related to aim of getting an overall picture of
classroom with all students and teacher. Researcher always remained at the same
position throughout the process, as a non-participant observer sitting at the
backside and taking notes of the discursive activities of classroom.

During classroom observation, an observation form was used as a guide
for the process. This form was derived and reorganized from another one, which
was developed by Chicago Mathematics and Science Initiative (CMSI). To get
permission for usage of this guide, an e-mail was sent to the Chicago Math and
science Initiative with suggestion of former supervisor, later the researcher started
to use this guide. The Initiative states that they adapted the form, from RTOP,
Lenses on Learning Observation Guide, and SVMI Classroom Observation Guide
in September 1, 2006. They explained the ‘“Mathematics Classroom Observation
Guide” was designed to support observation and conversation about learning in a
mathematics classroom. This guide expected to support an observation that
focuses on the key mathematical ideas in the lesson, student experiences designed
to address those ideas, and evidence of student understanding. Moreover, an
observer is not expected to see all of the components in one lesson, but over time,
evidence related to all questions should emerge (CMSI, 2007). The original form
is added in Appendix A. This guide included too many questions and aspects of
the classroom discourse; it was not possible to observe all these aspects by only
one observer. Studying with the former supervisor, a new form was revised,

which was included less questions when compared to original one. This new
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document used for observation and analysis of mathematical classroom discourse,
is presented in Appendix B. In observation process, the role of the form was to
guide researcher in deciding to get field notes from which aspect. Its importance
was related to data analysis process that will be explained in next section. In
CMSI Mathematics Classroom Observation Guide Directions for use meaning of
each question, and the aspects that a researcher should look for while using this
guide, is explained clearly. Following the selected questions from this guide will
be explained, related to their statements.

The classroom discourse was observed in two dimensions, as student
learning and teacher moves. First, questions for students learning will be
explored; and in second part, the questions that focus on teacher will be

highlighted.

3.4.1.1. Focus on Student Learning

This part also divided into two dimensions; as “content” and “learning.”

3.4.1.1.1. Content
Content case is interested in mental activities that student engaged in
during lessons. Their problem solving process, justifying their answers, explaining

ideas, etc. would be considered in this case.

1. In what kinds of mathematical thinking are students engaged?

In the guide, students’ engagement in procedural thinking is explained as
their problems that involve procedures or standard algorithms. An example is
given as “the standard procedure for comparing fractions by first getting a
common denominator, and then comparing the numerators.” (CMSI, 2007, p.7)
Another example would be suggested as making operations after learning
addition, subtraction, multiplication, or division.

The Initiative explained, students’ engagement in conceptual thinking

relates with students’ developing conceptual understanding of the mathematical
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ideas. As an example, they can use equally divided bread to understand fractions
as visual models, or they can learn equations by using scales.

Problem solving practices should be away from being non-routine
processes. Samples may include word problems or experiments etc; rather than
being traditional in which students working on low-level problems on the board.
As an example, they can act in a small scenario, which is based on shopping
process to learn four-basic operations.

In justification process, students are expected to justify their solutions. As
an example, they can “prove that a number trick works by using variables to show
that it is true for all cases.” (CMSI, 2007, p.7)

Explanations and examples are suggestions of CMSI Initiative. These
examples can be increased by a careful observation of classroom, more

specifically deeper observation of students’ behaviors.

2. How do connections made to other disciplines and real-world situations
promote understanding of the mathematical ideas?

The students are expected to find and make connections to other
disciplines or real-life situations. For example, after understanding the proportion,
they can use similar triangles to find the height of a building (CMSI, 2007).
Another example would be the usage of ratio to make a model of a building, or to

draw a sketch of a room.

3. How are connections made to prior work in the mathematics class?

This question looks for demonstration of familiarity between procedures
and concepts, which developed in their prior work. For instance, they can solve a
new problem by connecting the ideas to prior problems they have solved. (CMSI,
2007) Another can proof her/his idea with a connection to the knowledge from

previous years.

46



3.4.1.1.2. Learning
Learning case is interested in students’ physical activities practiced during
lessons. Their participation to the discussions, solving problems, and usage of

representations are discussed in this topic.

4. Are students actively engaged?

This question aims to investigate whether all students focus on the work of
exploring, understanding, and solving mathematics problems. Students’
engagement means that they involve in experiments of classroom discourse. Their
attention should focus on the mathematics problem. In addition, they may
participate in a whole class discussion or in a group work. They can work together
to find and explain alternative solution strategies would be given as an example

(CMSI, 2007).

5. How are students justifying their answers, offering alternative solution
strategies, or demonstrating that their strategies work?

This question looks for justification of students’ answers or demonstration
of their strategies work. Students are required to prove these strategies by
operating the found reasoning in solutions. They may notice patterns while
solving problems, and use this reasoning to justify their thinking; and it is possible
their recognizing the connections between mathematics problems.

As an example, “one can use reasoning to solve 99 + 76 by creating a new
problem: 100 + 75 = 175. This demonstrates the student’s understanding of an
equivalent addition expression can be formed by increasing one addend by 1 and

decreasing the other addend by 1:
xty=x+t1)+(y-1)
Students’ demonstration of their strategies work may be operated in
variety of ways as, using drawings, diagrams, models, graphs, equations, written

explanations, examples” (CMSI, 2007, p.9)
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6. How do students use a variety of representations — models, graphs, drawings,
manipulatives, and writing — to demonstrate their understanding of
mathematics?

These question looks for whether students are comfortable using a variety
of representations depending upon the problem or situation. As an example, one
focus of the question is to obtain whether usage of calculators or models are easily

accessible (CMSI, 2007).

7. Do the interactions reflect collaborative relationships and peer support, and
promote understanding of the mathematical ideas?

In group works, students collaborate with others to solve problems and
share ideas. They build on each other’s ideas and share responsibility for solving
problems. It is important that each member of the group should be willing to help
other members to understand the solution, and each of them should be able to

demonstrate understanding of the problem (CMSI, 2007).

3.4.1.2. Focus on Teacher Moves

This part also divided into two dimensions; as “content knowledge and
pedagogy” and “creating learning environment”. In this connection, her
facilitating connections to other disciplines, real world situations and prior
knowledge, assessing prior knowledge and student understanding, encouraging
alternative solution strategies, proof and justification, and resources are
constituted the base for teacher observation.

3.4.1.2.1. Content Knowledge and Pedagogy

This case interested in teacher’s presentation of knowledge. The teachers
are expected to use appropriate methods during mathematics lessons. In the
following part the questions gathered from CMSI (2007) were presented related to
aim of the study.
1. How does the teacher facilitate connections to other disciplines and real-world
situations, and to prior work in the mathematics classroom?

The teacher should facilitate connections by drawing on students’ prior

knowledge and experiences. Additionally, teachers are expected to provide
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opportunities to help students make connections, both to their prior work in the
mathematics classroom and to real-life. For example, they may be encouraged to
connect a lesson to operations in natural numbers to experiences with money
(CMSI, 2007); or another example would be connection to real life experiments

by conducting small inquiries in learning usage of tables and graphs.

2. How does the teacher assess prior knowledge and student understanding, and
use that information to make instructional decisions?

A lesson, which starts with questions, makes the teacher assess prior
knowledge and understanding of students’. By using the students’ answers, (s)he
connects this prior knowledge to that lesson (CMSI, 2007). For example, in a
lesson on perimeters of regular polygons, students may be encouraged to
remember features of basic regular polygons. This recall makes them to construct

new knowledge in easier way.

3. How does the teacher both encourage alternative solution strategies, proof and
Justification, and challenge ideas in order to promote understanding?

The teacher’s usage of questioning and encouraging rich student
explanations, both verbally and in writing, is the most important point in this
process. Moreover, (s)he encourages students to build on each other’s thinking
and foster for justifying their thinking with questions: “Why is this true? Do
others agree? Why or why not? Can you provide examples? Will this always
work?” (p. 12-13) The teacher is expected to listen to students’ ideas; enhance,
and move forward mathematical discussions through questions; encourage
alternative explanations and solution strategies, and foster students to justify their
ideas or solutions. Lastly, a teacher has the responsibility of encouraging students

to listen carefully, and criticize other’s thinking (CMSI, 2007).

3.4.1.2.2. Creating a Learning Environment
This case interested in teacher’s organization and guide of classroom

environment. This process was expected to fit the features of classroom discourse.
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In the following part, questions gathered from CMSI (2007) form was presented.

4. What does the teacher do to encourage communication and move discussions
forward?
To provide a permanent discussion environment and to encourage

classroom discourse, the teacher is expected to use open-ended questions, and
give students opportunities. (S)he should help students build new knowledge on
other’s opinions through questions; further, should encourage students to respond
to each other. The teacher should have a role of guider of learning, rather than the

only presenter of the knowledge (CMSI, 2007).

5. In what ways does the teacher encourage students to respect the mathematical
thinking of other students?
A teacher is expected to listen to all students, and make others listen and

respond to each other’s thinking; they should provide an classroom discourse
environment in which each individual’s ideas are valued. The teacher should
listen and accept various strategies and explanations in the discourse-based
classroom. All students should have opportunities to share their thinking, and to

respond to other’s work (CMSI, 2007).

6. How does the teacher encourage students to use their peers as resources?
In this process, importance of group work has a primary role. The teacher

should organize groups to work together to solve problems; to support and
question each other. By giving directions and suggestions, make them turn to each

other with questions before approaching her or him CMSI, 2007).

After these explanations of the observation questions, the information
about the observation process will be presented.

In classroom observations, field notes were taken with an interest to
teacher moves and student learning, as it was clearly presented above.

In brief, students were viewed whether if they, justifying their answers,

offering alternative solution strategies, and demonstrating whether their strategies
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work, engaging actively, using a variety of representations — models, graphs,
drawings, manipulatives, and writing — to demonstrate their understanding.

Related to the statement of Merriam (1998), for gathering rich data it is
important to focus on various aspects of classroom practices —specifically
discourse in this study. However, it is not possible to observe a classroom
discourse with its all aspects, whatever a researcher uses for data collection as a
method. No one can completely observe everything in classroom (Merriam,
1998).

During one lesson, the effort was to record the flowing with all determined
aspects in guidance of prepared form and to record the whole practices of
discourse by writing, with an interest to mentioned form. The required data was
recorded while unnecessary data was not. For instance, while looking for
students’ interactions, the researcher tried to catch mathematical quality, which is

a necessity of discourse.

3.5. Observation Duration and Observed Units During the Study

Data collection process started in September 15, 2008 and was completed
in January 19, 2009. The classroom was observed on Mondays every week and
for five weeks, it is observed both on Mondays and on Wednesdays at the third
lessons of students’ school day. The reason for selecting Mondays was related to
researcher’s free time. The researcher had one free lesson time and used it for the
observation process. However, for observation on Wednesdays, school
management gave permission. This special observation times were limited only
for five weeks, not any more. Related to educational program, the class normally
had four mathematics lessons in a week. Since the researcher had a full working
schedule in that completed education year, she had never had a chance to observe
the classroom, in all mathematics lessons in a week. The number of observed
lessons was 20 in total. Repetition of classroom discourse practices made
researcher sure about the observation time was enough for having appropriate and

sufficient data.
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The program of mathematics lessons was taken from the teacher for the
first term of that education year. The reason was to make comparisons with the
planned time and their following this plan. In general, the lessons were parallel to
obtained plan and time schedule. Rarely, they would not have complete the
subject of related lesson, and had to continue in following. In most cases, these
incomplete parts consisted of solving problems and giving homework. For
instance, in September 17, they would have not been given homework because of
insufficiency of time. In addition, in some lessons, although the time was over,
teacher kept them in to give homework. Overall, the teacher was careful and
successful in usage of time. During the observation process, students studied the

following curriculum units in given order:

Table 3. 1 Observed Lessons and Observation Dates

Date Of Subject of Lesson Number of Observed
Observation Lesson
September, 15 Natural Numbers with 7, 8, 1
9 digits
September, 17 Addition of 5 digits natural 1
numbers
September, 22 Subtraction of 5 digits 1
natural numbers
September, 24 Subtraction of 5 digits 1
natural numbers
October, 6 Mean 1
October, 13 Table and schema 1
October, 15 Probability 1
October, 20 Subtraction of two natural 1
numbers that have 7 digits at
most
October, 22 Exponential numbers 1
October, 27 Division of natural numbers 1
and guessing
October, 31 Multiple step operations of 1
natural numbers
November, 10 Fractions 1
November, 17 Ratio 1
December, 1 Addition of fractions 1
December, 3 Subtraction of fractions 1
December, 15 Symmetry 1
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December, 23 Proportion 1

December, 30 Polygons 1
January, 12 Measure of length 1
January, 19 Measure of liquids 1

3.6. Analysis of Recorded Data

Two main steps were used for analysis of collected data; first for
observational field notes. Second step was to make an overall commentary of
collected data with respect to mathematical classroom discourse. During the
analysis of data, the researcher worked with three mathematics teachers to ensure
validity.

The interpretation of observational data process started with first meeting
with other mathematics teachers. At the beginning, field notes of one lesson were
read. Each teacher got own coding tables; and papers for writing comments and
explanations for each lessons. After reading a whole lesson notes we filled up the
coding schemes that were prepared separately for student learning and teacher
moves. These coding schemes were a table version of classroom observation form
that the researcher organized. The aim for using a table form was to code related
data in an order. While coding each case, each teacher wrote own interpretations
and examples for that case to the comment sheet at the same time: for example,
after reading the lesson of October 13, the process of investigating students’
discourse practices was started. As an example after reading the question “How
are connections made to prior work in the mathematics classroom?” each of the
coder teachers looked for whether there was any practice related to this case. If an
example was found for this, a tick was put on the table, and wrote what the
example was on the commend paper. If there was no example for the issue, a
cross was put on the table and passed to following case. After completing the
analysis of each lesson on our own, we compared our tables and comments. We
looked for whether there were any different responses; if there was, we discussed

for reaching a consensus.
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In general, there was not a big disagreement between us. In some points, if
one of us did not understand another’s comment, we explained our opinions and
reasons to each other. All cases were evaluated by following the same procedure.
At the end of the separate analyses of teacher and students discourse practices, we
examined tables carefully as a whole, and read again our own interpretations to
make a general interpretation of students’ and teacher’s discourse practices.

Finally, by combining these comments, we decided the pattern of this

classroom’s mathematics discourse.

3.7. Limitations of the Study

One limitation of the study would be caused from the aim of the study.
Since the purpose is to gain a deep understanding the mathematical discourse, one
school’s one fifth grade classroom with students and teacher was observed.
Related to these limited number of participant it would not be possible to
generalize the results to other cases. Findings of the researcher are limited with
the only one classroom, which is observed. While the number of participants
creates limitation and the aim of this study is not to generalize the findings; it also
may constitute a strength by the way getting a deep understanding of a
mathematics discourse practices.

Another limitation would be a possible change in the teacher’s and
students’ actions related to the researcher’s being in classroom as a non-
participant. Their manners would differ when compared to the normal conditions.
However, length of the observation process and the researcher’s visiting the
classroom more than one lesson; possibly, made the classroom members accept
the researcher as a member of that environment, and behave naturally.

Being only one non-participant observer created a difficulty in gathering
data. This would have caused not to collect some observational data, which may
have occurred in a different position while the researcher focuses on another. To
deal with this kind of inadequacy, the researcher limited the observation area as
possible to collect complete and meaningful data, which fits with observation

guide.
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3.8. Trustworthiness

In this section, the issues of validity and reliability will be addressed.

First issue is validity about trustworthiness of study. Merriam (1998)
writes “internal validity deals with the question of how research findings match
reality. How congruent are the findings with reality? Do the findings capture what
is really there? Are investigators observing or measuring what they think they are
measuring?” (p.201). Merriam (1998) states some strategies according to her
research to improve internal validity. First is about the usage of numerous sources
for data collection, examiners, and techniques to validate results. In addition,
Patton (2002) mentions that this process makes the study stronger by defining it in
a way using variety of data and methods. In this study, data is gathered through
observational field notes. Second strategy is interested in collecting the data over
a period until the practices become to be repeated again. Patton’s (1990) statement
points out the duration of observation time depends on aim of the study and not
having a specific time limit for completing observation process. Related to this
explanation and since the aim of this study is to draw a general picture of
mathematical classroom activities, rather than observing lessons throughout a
unit, lessons from different units were observed to obtain and examine variety of
discourse practices. To provide meaningful data observation process continued
during a whole school term. It took four months and fourteen weeks (some weeks
two lessons were observed) to complete process. Thus, observation duration
would be considered sufficient for increasing the validity of the results.
Additionally for ensuring validity, the conversations were presented directly in the
results chapter. This was provided information about ‘what happens?’ in the
classroom without any changes. This provided evidence for validity. Finally, for
ensuring the validity, a researcher is expected to ask colleagues to interpret the
findings of study. In this study, researcher studied with other mathematics
teachers to examine findings.

In addition to those explained in internal validity, improving knowledge

and familiarity with the observation environment before the real process and
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making sure the participants about the honesty of study, would be considered.
First, for ensuring honesty, teacher was given detailed information about the aim
and content of the study, both orally and in written. Furthermore, similar written
documents were given students’ parents to inform them about the study. Parents
signed the consent forms, which are proof of willingness. Secondly, researcher
started to visit classroom in the first week of semester to make participants
familiar with observation process. These visits were done for two lessons in first
week.

External validity mainly concerns with the findings of a study whether
they can be applied to other conditions (Merriam, 1998). In providing external
validity, generalizability becomes main concern of a study. In qualitative
approaches, “transferability” can be used to refer as the same meaning. There are
various views on issue of generalizability. Merriam (1998) states “the issue of
generalizability centers on whether it is possible to generalize from a single case,
or from qualitative inquiry in general, and if so in what ways? According to
Patton’s (2001) suggestion generalizability depends on the selected and studied
case in a qualitative case study. Although, the aim of the study is not to generalize
findings, for enhancing the generalizability of a study, some methods are
suggested by Merriam (1998). Related to those strategies, in current study, the
nature of the classroom environment is explained clearly, so that researchers can
compare these features with other similar settings. Additionally, although the aim
of the study does not include it, some taken steps would be helpful for enhancing
the possibility of generalizing to other situations. Related to the explanations rich
and thick descriptions of settings and participants, researchers’ role and biases,
information about data collection and data analysis methods are given in this
chapter.

Second issue is about the reliability of a study. Reliability concerns
whether the results of the study could be replicated. More clearly, the question of
getting same results when the study is repeated (Merriam, 1998). In the same part,

she makes a good explanation about the focus of reliability by saying, “the
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question then is not whether findings will be found again but whether the results
are consistent with the data collected” (p.20). Related to ensuring reliability,
Merriam (1998) suggested some strategies that investigator would use. A
researcher should give information about the theory underlying the study,
descriptions of participants and social environment of them. In addition,
researchers are expected to explain their relationship with participants of the
study. It is also suggested to making definitions of important terms related to
study. In this context, the theory underlying this study articulated in previous
chapter. Definitions of terms were included in Chapter 1. Although the researcher
has practiced her profession in same school, she started to work in there at the
same time she started the observation and data collection. The participant teacher
or students had not been known before. During the process, the relations with the
participated teacher developed in a very formal way, since her giving importance
to reality of data and knowledge from study. Additionally, the collected data was
coded by other three mathematics teachers. This was an attempt to provide inter
rater reliability.

Finally, observer biases would be clarified for ensuring validity. From this
view, all mentioned life experiences and insights would have an unavoidable
influence on the process of data collection. Being aware of the other internal and
external factors that affect education quality, researcher tried to be away from
judging teacher’s and students’ behaviors and practices as possible. Reversely,
while taking observation notes, more effort was spent in not reflecting her own

view.

57



CHAPTER 1V

RESULTS

The purpose of this study was to investigate some characteristic of
mathematical classroom discourse. The results of the study were based on the
qualitative data obtained from observational field notes. Results are presented
under two major categories, these are (1) students learning and (2) teacher moves.
Each of these two major categories is divided into two sub categories in
themselves. Students learning category is divided as content and learning; and the
category of teacher moves is divided as content knowledge and pedagogy and

creating learning environment.

4.1.  Organization of Chapter Results

Since the purpose of the study is to evaluate some characteristics of
mathematical classroom discourse of fifth grades, data was collected by visiting a
fifth grade classroom of a public school during twenty lessons, to observe them in
their natural settings and get observational field notes of classroom experiences.

In the analysis of collected observational data, students’ learning and
teacher moves were investigated separately related to their being different cases.
While doing this, each category was divided into subcategories in itself.
Determination of these main and subcategories were done related to CMSI
Observation Guide (2007), other research studies about the mathematical
classroom discourse (McCrone, 1997; McCrone, 2005, Casa, 2004) and
researcher’s obtained features of classroom discourse during observation process.

Presentations of the results of observational data were done in two ways.
First, obtained subcategories of related main category were given in a table, which
included numbers and percentages of data. Then, obtained sample dialogues and

lesson parts were presented for each subcategory.
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4.2.  Analysis of Student Learning

In this part, results of student learning case were presented. As mentioned
in CMSI (2007); student learning part is interested in obtaining; activities that
students are engaged in during mathematics courses and features of these
activities in lessons. Moreover, their having chances to express their opinions
about subjects, abilities of finding alternative solution strategies to problems,
proving those strategies work, using various representations as solutions of
problems or as proofs for demonstration of their understanding issues were
evaluated. Additionally, students’ participation; and abilities of involving in
classroom activities or group work was investigated under the same topic.

This part was divided into two subcategories in itself as, related to content
and learning. At first, a general view of student learning case was presented in a
table below. This table indicated the number (how many times these cases were
observed) and percentage of obtained examples from observational field notes
related to each case. Then, each of these subcategories was evaluated separately

with samples from observed lessons.

4.2.1. Results of Content Case

According to CMSI (2007), content case specifically focused on the
mental activities of students during the process of lessons. Their thinking,
understanding, constructing knowledge issues were evaluated under the topic of
content.

In this part, each of the subcategories of content case was investigated
separately by presenting examples to related case from observed lessons. At first,
it would be significant to have a closer look at the table of student learning from

the view of content case.
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Table 4. 1 Obtained categories for content subcategory of student learning case

Results of content case Number of observed Percentage
lessons

Categories for Content

Procedural thinking 20 100%
Conceptual thinking 3 15%
Problem solving 9 45%
Traditional (Routine) 9 45%
Justification 5 25%
Giving examples from daily life 3 15%

From the Table 4.1, it is possible to see that students engaged in
procedural thinking during observation process. As it was defined in chapter III,
procedural thinking refers to the traditional, teacher dominated classroom
practices and experiences. Additionally, table indicates that the problems were
solved in classroom by following traditional methods of teaching. Following
examples was presented related to results above.

First issue is about the procedural thinking of students. This feature of
content was seen in twenty lessons, which equals to the total number of observed
lessons. The sample dialogue below constitute example for this context. This part
is chosen from the lesson of ‘addition with five digits natural numbers’.

The teacher wrote the following operation on the board.

3684
2 773
+14 49
108

Teacher: Let’s do altogether. Watch me carefully. What if we add 9 to 3?
Class: 12

Teacher: Ok. Which number we need to add to get 8?

Class: 6
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The session continued by following same procedure. The teacher asked
and students gave responses. The teacher did the operation. After this example
they solved a similar question by following the same procedure.

Another example related to same context is chosen from the lesson of
polygons on December 30, 2008. Students were familiar with the subject from the
previous lesson and from the fourth grade. The lesson started with an introduction

of teacher to the subject “triangles” as following:

Teacher: Today we will learn the kinds of triangles .We have three types of
triangles. First, one is equilateral triangle, which has three equal edges. We find
the perimeter of it by multiplying one edge by 3.” (She drew the picture and
wrote the formula on the board)

“Second, one is isosceles triangle with only two equal edges. We find the
perimeter by multiplying one of equal edge with two and adding the different
edge to it.” (She drew the picture and wrote the formula on the board)

“And the last one is scalene triangles with no equal edges. We find the perimeter
by adding up all edges.” (She drew the picture and wrote the formula on the
board)

During teaching session, the teacher presented the subject directly without
asking any questions to the students. Similarly, following dialogue is another

example of polygons unit from the same lesson. The question was the following:

D BEC equilateral, P= 12 cm
E ABF equilateral, P=24 cm
A B What is the perimeter of ABCD rectangle?
F
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This time the teacher called a student to the board who understand the

question.

Teacher: Ok .First read the question. What do you understand?

Student A: We are given two equilateral triangles with their perimeters and are
asked to find the perimeter of rectangle.

Teacher: That is good. Now look at the picture. These two triangles will help us
to find the perimeter of rectangle. What is the feature of equilateral triangle that
will help us here?

Student A: It has two equal edges.

Teacher: No, no ,no. Be careful. It has three equal edges.

After this speech, the teacher took the board pencil and started to solve the
question by explaining to the classroom.

As a final example, following lesson part would be presented chosen from
the lesson of ‘multiple step operations’. This lesson was based on making
operations, which included two different ones; for instance, in an operation there
were addition and subtraction at the same time. The lesson started with teacher’s

introduction.
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Teacher: We learned the four types of operations in previous lessons.
Now, we will combine them in one operation. Write the operation that I
write on the board. (She wrote the following operation on the board)
(7x136) +9 =?

Teacher: In this kind of operation, first we interested in numbers in the
parenthesis. Let’s operate this altogether. (Teacher asked and students
answered. She wrote on the board, students wrote in their notebooks. They
completed the process by this way).Is there anyone who did not
understand? (Silence) Ok. Now, I will write a new one. Write it on your

notebooks. We will solve this question together again.

After the practice, they started the problems about the division operation.
They solved two problems in total through the end of the lesson. Teacher solved
the first one step by step on the board, by asking students and getting answers. A
student came to the board to solve the second problem. While the student was
solving the problem on the board, others were working on it, in their places.

Second issue is about the conceptual thinking of content. During the
observation process, this feature was seen for three times. As it was defined in
methodology part conceptual thinking refers to students’ developing conceptual
understanding of the mathematical ideas (CMSI, 2007). As an example, they can
use equally divided bread to understand fractions as visual models, they can learn
from experiments, or they can learn equations by using scales. Briefly, it can be
defined as making abstract context more concrete for meaningful understanding.
Following samples demonstrate this issue.

The teacher came to the lesson carrying a small cloth bag with marbles in
it. The lesson started with a recall from the previous lesson. They had started the
subject in that lesson which the researcher did not observe. After her summarizing

the issue, she put the bag on her table and continued:
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Teacher: We have eight red, four orange, and two yellow marbles in this bag.
Now, I want to make a random selection from it. Which color marble do you think
have the highest probability of coming out?

Class: Red

Teacher: What is the reason for this? Yes, Batuhan.

Student A: The number of red marbles is more than others.

Teacher: All right. Whose probability is least than others?

Class: Yellow.

Teacher: Reason? Yes, Berna.

Student B: Because, its number is fewer than others.

Teacher: Now, let’s try and see if we are right.

After this dialogue, she made totally 20 random selections from the bag;

and drew the following tally table on the board:

Red XXX XX
Orange >< >< /
Yellow >< ><

Teacher: This practice helped us to prove our statement. You see we had red
marbles at most and yellow marbles at least as result of our random selection.
What we did here? How do you define our activity?

Student C: You took out marbles from the bag.

Teacher: Yes, we call this situation as an “experiment” in probability.

Looking at the sample above, practice of that kind of experiment can be
considered to make students engage in conceptual thinking, since it made the
subject of probability more concrete.

Third is about the problem solving activities. As it is mentioned previous
chapter problem solving practices should be away from being non-routine

processes. Samples may include word problems or experiments etc; rather than

64



being traditional in which students working on low-level problems on the board
(CMSI, 2007). As an example, they can have small roles in a small scenario,
which is based on shopping process to learn four-basic operations. According to
the table, it is obtained that solving problems by following traditional methods
placed classroom discourse practices for 9 times. Examples were presented below
about the issue.

The lesson based on solving problems since they had already learned the
subject in the previous lesson in which the researcher did not participate. Before
getting start, teacher mentioned about the subject briefly to make students

remember. Following is an example part of the lesson.

Teacher: Yes, all of you remembered the subject, now we will solve questions to
provide a better understanding. Listen to me carefully.

“If we get 2 kg butter using 5 liter milk, with 15 liter milk how much kg butter do
we get?”

Teacher: Have you all understood the question? First, think about the amount of
the butter. In the new situation, do you think the amount of butter will increase or
decrease?

Class: It will increase.

Teacher: Canan. Tell me the reason for the increase for butter.

Student A: Because; in the second situation, we use much more milk when
compared to first.

Teacher: Ok. I will solve the first question to make you understand better. You
will solve these kinds of question by using three ways. First, you can organize the

given data like this (explained by writing on the board):
5 liter milk >%:g butter
15 liter milk ™~kg butter

Teacher: Here, you will multiply the two known number and divide it to another

one. In the second way, you will write a ratio as:

5/15=2/?

Can you see the ratio between 5 and 15?

Class: Yes. Itis 1/3

Teacher: So the same ratio will be between 2 and which number?

Class: 6
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Teacher: Ok. The third way is using the “multiplication of inner and outer terms”
_5-2

15 ?

15%2 = 5%7 23 6kg

Teacher: Is it okay? You will use one of these three ways in your exams also.

In this example, teacher followed a way of questioning method, which was
followed by direct teaching. They solved four problems throughout the lesson.
Students came to the board to solve them, they were required to use the ways that
the teacher wanted them to use. At the beginning of the problem solving process,
teacher asked students about the amount of butter in new situation. By this way,
students first had a chance to see in what ways they would think to solve it.

Results indicated that students were involved in justification for five times
during the observation process. However, in only one of them, a student justified
his/her answer. In other times, the teacher developed the justification as a process
of teaching session; students were only involved in them. In justification process,
students are expected to justify their solutions. As an example, they can “prove
that a number trick works by using variables to show that it is true for all cases.”
(CMSI, 2007, p.7) In the following dialogue, an example was presented for the
issue. The sample was chosen from the lesson of ‘demonstration of exponential
number’.

After a summary of previous lesson and introduction of the subject, the
teacher drew a house on the board. The house had three windows and three small
windows on each big one. By asking questions to the students teacher made them
to see the total number of windows of the house. She demonstrated that:

3x3=9 or 3x3=3

Then the teacher added two more same houses to the prior one.
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Teacher: How many big windows do these houses have?

Class: Three

Teacher: How many small windows do the each big window has?

Class: Three

Teacher: So, how many windows do these houses have in total?

Some Students: 27

Teacher: Why, do you think that? Or How did you get that answer?

Student A: In this example, we have three houses. Other cases are the same as with
the previous one. It is enough multiply the previous result with the new number of
houses. So if we multiply the 9 to 3 we get the total number of windows in the

second situation.

As a final category about the content, the issue of giving examples from
daily life was mentioned. Before presenting the samples from this context, it
would be significant to mention about making connections to real world
situations, connections to other disciplines and connections to prior work. Focus
of these issues was presented in chapter III as; the students are expected to find
and make connections to other disciplines or real-life situations. For example,
after understanding the proportion, they can use similar triangles to find the height
of a building (CMSI, 2007). Another example would be the usage of ratio to make
a model of a building, or to draw a sketch of a room.

To sum up, these features of content expect students transfer the
knowledge learned in mathematics lessons, to other situations and find practice
areas for them.

Table 4.1 indicated that students did not engage in these kinds of
connections. Rather, they found examples from daily life for three times.
Following a sample was presented for related issue.

The teacher made an introduction by asking students if they heard the term

“ratio” before.
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Student A: I have heard from my sister. She mentioned about it several times
while she was working.

Student B: I have heard from my father. He is a carpenter and he uses this term
regularly while doing this work.

The teacher asked girls whether they had ever observed their mother while they
were cooking. If yes, how they were doing it. She was willing to hear students
using the term “ratio”; or she wanted to obtain their prior knowledge on the issue.
Student C: I always watch my mother while she is baking cake. She uses
ingredient according to some ratio. For example, I know that she adds three glasses
of flour for one glass of milk.

Student D: I also know that my mother cooks rice with a ratio of two glasses of
water for one glass of rice.

Teacher: All of your examples were very good and true. Ok, now. What about
maps? Who has an idea about them? Do you think that the areas of the countries or
cities are the same as you see in the map also in reality?

Student E: No, map designers make them smaller.

Teacher: Do you think that they do this job randomly?

Student E: I don’t think so. They should use a particular ratio.

Teacher: Ok. They use ratio; for example when we look at our map on the wall,
we see a ratio of 1/ 100 000. Ok, know I will write the descriptions and then the

questions on the board. Just watch and listen to me carefully.

Looking from a general view to the case of content, Table 4.1 indicated

that students were generally engaged in procedural thinking that indicates
traditional methods of teaching according to CMSI (2007). Furthermore, students
rarely met experiences that provided them a conceptual understanding of
mathematics. Additionally, solving problems were practiced by following
traditional educational methods, which did not have the features defined in CMSI
(2007). Moreover, students did not have chance or opportunities to make
justification. As a final point, they did not transfer the gained knowledge by

making connections to real world situations, to other disciplines or to the prior

work. They only found examples from daily life in limited number of lessons.
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4.2.2. Results of Learning Case

Since the aim of the study was to observe the students’ practices in the
classroom during the mathematics courses; learning case mainly focused on the
physical activities of students during these courses. According to CMSI (2007),
students’ participation levels, offering alternative solution strategies to the
problems and proving whether those strategies work, using various
representations for demonstrating their understanding of mathematical content
were investigated. Moreover, their relationship between classmates from the
aspects of sharing ideas and collaborative working issues were evaluated under
the topic of content (CMSI, 2007).

In this part, each of the subcategories of learning case was investigated
separately by presenting examples to related case from observed lessons. At first,
it would be significant to have a closer look at the table of student learning from

the view of learning case.

Table 4. 2 Obtained categories for learning subcategory of student learning case

Results of learning case Number of observed Percentage
lessons

Categories for Learning

Active engagement 10 50%
Justification of answers 1 5%
Alternative solution strategies 1 5%
Using representations

Schemas 1 5%

Looking at the Table 4.2, the issue of students’ active engagement would
be investigated in the first hand. As it is defined in CMSI (2007), active
engagement refers to whether all students focus on the work of exploring,
understanding, and solving mathematics problems. Students’ engagement means
that they involve in experiments of classroom discourse. Their attention should
focus on the mathematics problem. In addition, they may participate in a whole
class discussion or in a group work. Their working together to find and explain
alternative solution strategies would be given as an example to this issue (CMSI,

2007).
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Table 4.2 indicated that students were observed or considered as actively
participating to the classroom discourse experiences for 10 times, which is half of
the total observed lessons. In the following sample, active participation of
students can be seen.

The probability lesson was started with the teacher’s introduction the
subject. She gave pointed papers to students and mentioned the lesson would have

been activity-based. She wanted students to draw squares on their papers.

Teacher: I want you to draw one diagonal of your squares. First, tell me the
meaning of the term “diagonal”. Yes, Burak. (There were only a few raising
hands).

Student A: A line, which is drawn from the corner of our figure.

Teacher: Remember from last year. Did we make such a definition? (Silence for
a while. They knew the meaning, but cannot define it in mathematical terms.) Ok.
Who wants to show what a diagonal is? Berna, come to the board. (Student came)

Now, draw a square and one of its diagonal.

Student drew what she had wanted; and then the teacher told the definition
of diagonal for students. After students had written the definition, all students

draw one diagonal of their squares.

70



Teacher: All right, now fold your squares from these diagonals and tell me what
happened to them? Who wants to answer?

Student B: The pieces are the same.

Teacher: That’s right. Each of pieces equals to other. We define these
“symmetry lines”. Now write the definition. (She fold and student wrote). Now,
look at your squares whether it is possible to find another symmetry lines. Yes,
what do you think? Is there anyone that found other symmetry lines?

Student C: Another diagonal is the one of symmetry lines.

Teacher: Good. What else? (4 few students raised their hands.)

Student D: If we fold from middle of the square straightly, not diagonally, we get
two equal pieces again.

Teacher: Perfect. That’s right. Now, I want you to draw all symmetry lines of
your squares with colored pencils; then you will tell me the total number. How
many diagonals did you find?

Class: Four

Teacher: Yes, a square has four symmetry lines in total. Now, I will draw an

equilateral triangle on the board; write it in your notebooks.

Participation of students was in high levels in this lesson. Students

involved in different activities in addition to procedural. They reached the rule
with an activity. This was a practice including justification and proof. An
increased interest of students was observed. This was the first classroom activity
required the participation of whole class. Except for a few students, most of them
tried to do and understand what teacher expected. Furthermore, this was a lesson

with more student-student interaction. The activity was the first that made

students ask questions and communicate with each other.

Second issue is justification case of learning process. As it was mentioned

previous part, students are expected to justify their answers or solutions in

meaningful way. Results indicated that students produced justification to their
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answers only one time during the observation process. The sample from the lesson
was presented previously in ‘content’ part.

Third, students’ offering alternative solution strategies to the problems will
be evaluated. This feature expects students realize or find a pattern in a problem,
or solve it by using models, graphs, schemas, tables, diagrams. In the Table 4.3, it
is seen that only one time a student offered an alternative method to solve a
problem. Following this example will be presented.

In the ‘subtraction’ lesson, the students practiced operations on the board.
Then they continued with solving problems that include subtraction. The teacher

read the problem and students wrote it on their notebooks.

Teacher: Is there anybody who has an alternative solution to make our operation
easier? Remember, what we use in these kinds of problems.

Student A: We can draw a schema to make our operations easier.

Student drew the schema on the board. The schema was a simple rectangle which
was divided into rows and columns. He wrote the given data in these rows and

columns separately.

This example demonstrated the usage of schema as an alternative solution
method to a problem.

The sample presented above, additionally, constitutes an example for
usage of representations case. In this case, the Table 4.2 indicated that students
used these kinds of methods only one time as drawing a schema, which is
presented above. There were not any other obtained data related to this issue.

To sum up the ‘learning’ case, it can be deduced from the findings that
students did not always actively participated in classroom discourse practices.
They did not find or offer alternative solutions to problems, and prove that those
strategies work. Related to ‘content’ case, it can be concluded that students’
involvement in procedural teaching-learning practices had also significant effect

on their realization of other aspects of discursive experiences.
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4.3. Analysis of Teacher Moves

Since the study aimed to observe the ongoing process in the mathematics
courses from the aspects of classroom discourse, teacher practices provided
essential data for the study. In this part, results of teacher moves case were
presented. Teacher moves part is mainly interested in obtaining the ways of
teacher’s orchestration of the mathematical discourse. Specifically, this case
focuses on teacher’s making connections to other disciplines, to real life situations
or prior work in mathematics classes; or facilitating students in this way, ways of
assessing the students’ understanding or knowledge from prior work, foster
students’ producing, realizing different solutions and prove or justify their
answers. Additionally, since teachers are responsible for guidance of learning
environment, they are expected to encourage mathematical communication and
follow the ways that move discussions forward, and finally, designing and
controlling the relationship between students during the classroom practices.

According to CMSI (2007), this part was divided into two subcategories in
itself as, related to content knowledge and pedagogy; and creating learning
environment. At first, a general view of teacher moves case was presented in a
table below. This table indicated the number (how many times these cases were
observed) and percentage of obtained examples from observational field notes
related to each case. Then, each of these subcategories was evaluated separately

with samples from observed lessons (CMSI, 2007).

4.3.1. Results of Content Knowledge and Pedagogy

Related to aim of the study, this part evaluated the data that collected about
the content knowledge and pedagogy of the teacher. This case specifically focused
on the teacher’s operating mental activities of students during the process of
lessons. The teacher’s making connections to the other disciplines, to prior work
and to real life situations, giving examples from daily life related to subject of the
lesson issues were evaluated under the topic of content. Further, her fostering
students in these ways, was evaluated in the interested area of the same context

(CMSI, 2007).
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In this part, each of the subcategories of case was investigated separately
by presenting examples to related case from observed lessons. At first, it would be
significant to have a closer look at the table of teacher moves from the view of

content knowledge and pedagogy case.

Table 4. 3 Obtained categories for content knowledge and pedagogy subcategory

of teacher moves cases

Results of Content Knowledge and Pedagogy Number Percentage

Categories for Content Knowledge and Pedagogy

Connections to other disciplines 4 20%
Giving or facilitating examples from daily life 8 40%
Connections to real world situations 2 10%
Connections to prior work 2 10%
Assessment of prior knowledge and students
understanding
Want students find examples 3 15%
Want students solve problems/make operations 10 50%
Encourage alternative solution strategies -
Encourage proof and justification 5 15%

Looking at the Table 4.3, it would be meaningful to investigate the issues
of making connections under one topic. As it was explained in chapter III, the
teacher should facilitate connections by drawing on students’ prior knowledge and
experiences. Additionally, teachers are expected to provide opportunities to help
students make connections, both to their prior work in the mathematics classroom
and to real-life. For example, they may be encouraged to connect a lesson to
operations in natural numbers to experiences with money (CMSI, 2007); or
another example would be connection to real life experiments by conducting
small inquiries in learning usage of tables and graphs. Making connections to real
world situations requires students transfer the gained knowledge to the other areas
and practice them in related area.

Table 4.3 indicated that, in 8 observed lessons teacher gave examples from
daily life or encouraged students in this way. In addition, in 2 lessons, she made
connections to the prior work, in 2 lessons to real world situations and in 4 lessons

to the other disciplines.
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In the following samples from observed lessons, obtained examples for

these issues was presented respectively.

Teacher: Today, the subject is measure of liquids. Let’s talk about the importance
of liquids in our lifes. We use them in many places. Especially, they have a
critical role in daily nutrition. Give me examples, where do we use liquids in our
nutrition. (Students gave examples in an order)

Student A: Water

Student B: Milk

Student C: Fruit juice

Student D: Oil

Student E: Yogurt drink

Teacher: Good examples. Now, I want examples from the usage areas of liquids
except for nutrition.

Student F: Cologne

Student G: Petrol

Teacher: What do we use for liquids to keep them?

Student A : Glass

Student B: Tin box

Student C: Cartoon box as milk boxes we buy. .............

The dialogue above constitutes an example for the case of giving examples
from daily life and also for connections to other disciplines, since teacher
mentioned about the importance of liquids in our nutrition, which is a subject area
of ‘Science and Technology’ lesson.

In the lesson of ‘Subtraction of five digits natural numbers’, the teacher
organized a small problem scenario, which required students do shopping.
Practiced scenario included a student’s buying notebooks and pencils from a shop.
This activity made students to transfer the knowledge of subtraction to the

practices of real life.
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Following dialogue was chosen from the lesson whose subject was ‘natural

numbers’.

Teacher: Now, | want you to tell me numbers and I will write them on the

board. (She wrote the following number on the board by getting from

students)
Oy
v v v
? Students knew the name of these divisions from 4™ grade.

Teacher: To name our new division, remember your prior knowledge.
How did we name the other two divisions? Be careful with places they
have. How would we call new division?

Class: Millions division

Teacher: Good. Let’s find the number and place values of the number.

This was an example for usage of prior knowledge. Because, teacher
guided her students to remember how they had named the thousands and ones
divisions when they were in fourth grade.

Another issue about the content knowledge and pedagogy is teacher’s
ways of assessing the students’ prior knowledge and understanding of
mathematical content. A lesson, which starts with questions, makes the teacher
assess prior knowledge and understanding of students’. By using the students’
answers, (s)he connects this prior knowledge to that lesson (CMSI, 2007). For
example, in a lesson on perimeters of regular polygons, students may be
encouraged to remember features of basic regular polygons. This recall makes
them to construct new knowledge in easier way.

Table 4.3 indicated that the teacher mostly used solving problems and
making calculation operations. According to table, 10 times teacher used these

methods, which equals to half of the observed lessons. Related example was
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chosen from the lesson of ‘addition of fractions’. After teacher’s presentation of
subject with an example, they continued with making similar operations on the
board. After completing these operations, teacher read a problem and wanted
students to write it on their notebooks. With these experiences, the teacher aimed
to assess the students’ understanding of the subject.

Additionally, the participated teacher wanted students to find examples
about the subject as an assessment way to obtain their understanding. These
practices were obtained for 3 times during the process.

In the probability lesson, teacher wanted students to find examples about

the ‘certain’ and ‘impossible’ events, after learning the subject.

Student A: Fishing in the classroom is an impossible event
Student B: It is a certain event to see the environment is lightened, when we

wake up in the morning.

With this way, teacher aimed to obtain the students understanding about
the certain and impossible events in probability.

Another issue is about teacher’s encouragement of proof and justification
of students. As it was mentioned in previous chapter, the teacher’s usage of
questioning and encouraging rich student explanations, both verbally and in
writing, is the most important point in this process. Moreover, (s)he encourages
students to build on each other’s thinking and foster for justifying their thinking
with questions: “Why is this true? Do others agree? Why or why not? Can you
provide examples? Will this always work?” (CMSI, 2007, p. 12-13) The teacher is
expected to listen to students’ ideas; enhance, and move forward mathematical
discussions through questions; encourage alternative explanations and solution
strategies, and foster students to justify their ideas or solutions (CMSI, 2007).

During the observation process, the examples were obtained five times in

total. As an example to this situation, following dialogue may be presented:
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Teacher: Assume that three of you got following marks from mathematics exam.
I want to find the mean of the achievement.

Student A: 3

Studednt B: 5

Student C: 4

Teacher: Let’s demonstrate these marks with cubes.

Teacher: How many cubes are there in total?

Class: 12

Teacher: Ok. How many students are there?

Class: Three

Teacher: Yes. If I add three marks and divide them with three, I find the mean.
Who will explain the reason for using division here? What this operation means to
you?

Student D: We conduct division when we want to find how many parts a person
gets. Therefore, we need to divide total of notes to number of people, to obtain

which marks each of them gets.

In this example teacher was trying to make students to confirm the reason

for using “division” to find mean. By asking about the usage of division, she
reminded them the real meaning of this operation. Therefore, she made students to

confirm the real meaning of “mean”, pointing out that was underlying the

meaning of division operation.

From a general view, the results from the case of content knowledge and

pedagogy indicated that the teacher rarely made connections to the other

disciplines, to real world situations and to prior work in mathematics classes.
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Additionally, she frequently gave examples from daily life or encouraged students
in this way. The percentage of the fostering the proof and justification of students
remained in low-levels. Mostly, the teacher preferred to assess students
understanding and prior knowledge by using traditional problem solving and

calculation operation methods.

4.3.2. Results of Creating Learning Environment

According to CMSI (2007), the case of creating learning environment
focuses on the teacher’s leading the classroom practices of discourse. Her
organization of activities, classroom discussions, ways of make students respect
and listen others’ ideas during this interaction process, was investigated under the
topic of creating learning environment. It would be significant to have a closer
look at the number and percentages of obtained results of related subcategory of

this content.

Table 4. 4 Obtained categories for creating learning environment subcategory of

teacher moves case

Results of creating learning environment Number  Percentage

Categories for creating learning environment
Encourage communication-move discussions forward

Question-answer method 10 50%
Organizing competition 2 10%
Designing mathematical scenarios 2 10%
Designing activities 2 10%
Encourage students to respect others mathematical ideas 1 5%

Table 4.4 indicated that teacher mostly (for 10 times) used question-
answer method to encourage classroom communication. The teacher designed
activities for 2 times, competitions for 2 times and scenarios for times. All of
these experiences were considered to have a feature of enhancing the interaction
between students.

First, an example from question-answer method was presented, and then

others were mentioned respectively.
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As it was presented in previous chapter, to provide a continuous discussion
environment and to encourage classroom discourse, the teacher uses open-ended
questions, and gives students opportunities. (S)he should help students build new
knowledge on other’s opinions through questions; further, should encourage
students to respond to each other. The teacher should have a role of guide of

learning, rather than the only presenter of the knowledge (CMSI, 2007).

Teacher: Yes I have mentioned about the probability. Now, let’s think that
Kemal’s mother is alone at home that is there is nobody except her. When the
telephone ring what is the probability of her answering it? (She asked
approximately 20-25 students who were raising their hands for their responses
and the common answer was a probability of 100%.)

Teacher: Ok. Why do you say that the probability would be 100%?

SERKAN: Because, there is nobody except his mother and anyone cannot
answer the phone.

Teacher: Ok. This situation has a 100% probability, or we can say certain event.
Now, tell me, what is the probability of a pregnant woman’s having a girl baby?
This time only a few responses from the classroom that said the probability is
50%, because they could not think about the gender, most of them considered
the possible number of the babies.

DERYA: Why we said that 50%probability, we cannot be sure that whether she
will have one baby or twins.

Teacher: No, no, no. We talk about the gender not the number of babies.

This sample demonstrates the usage of question-answer method in
classroom discourse practices.

Additionally, a classroom activity was designed in symmetry lesson,
which can be considered to increase the interactions between students and their
communication with the teacher.

Teacher organized small competitions, mathematical scenarios and
activities for two lessons for each other. For example, in one lesson teacher

designed a small shopping scenario for students to provide deeper understanding
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about ‘four basic operations with natural numbers’. Additionally, in one lesson
they placed in a classroom competition about ‘the fastest completing the
operations written on the board’

Finally, a teacher has the responsibility of encouraging students to listen
carefully, and criticize other’s thinking. In this way, for one time the teacher
organized a problem solving session. The problem was aimed to assess the
abilities of making calculations with four basic operations. One student solved it
on the board with the help of other students. The teacher did not involve in the
process in any way. This lesson session made student listen and respect others

opinions, and learn from those ideas.
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CHAPTER V

DISCUSSION

5.1.  About the Discussion Part

Since the purpose of the study was to evaluate some characteristics of
mathematical classroom discourse of fifth grades, data was collected by visiting a
fifth grade classroom of a public school during twenty lessons, to observe them in
their natural settings and get observational field notes of classroom experiences.

Discussion part was presented in four parts; these were (1) discussion on
students learning, (2) discussion on teacher moves, (3) recommendations and (4)
implications for further studies. First and second categories were divided into two
sub categories in themselves. Students’ learning category was divided as content
and learning; and teacher moves category was divided as content knowledge and

pedagogy and creating learning environment.

5.2. Discussion on Students’ Learning

In this part, discussion of students’ learning case was presented. As
mentioned in CMSI (2007); student learning part was interested in obtaining;
activities that students are engaged in during mathematics courses and features of
these activities in lessons. Moreover their having chances to express their opinions
about subjects, abilities of finding alternative solution strategies to problems,
proving those strategies work, using various representations as solutions of
problems or proofs for demonstration of their understanding issues were
evaluated. Additionally, students’ participation; and abilities of involving in

classroom activities or group work was investigated under the same topic.
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5.2.1. Discussion on Content Case

As it is stated in CMSI (2007), content case specifically focused on the
mental activities of students during the process of lessons. Their thinking,
understanding, and constructing knowledge issues were evaluated under the topic
of content.

In the current study, results from collected data indicated that students
were generally engaged in procedural thinking which is defined as one traditional
method of teaching mentioned in CMSI (2007). Students rarely met experiences
that provided them a conceptual understanding of mathematics. Additionally,
solving problems were practiced by following traditional educational methods,
which did not have the features defined in CMSI (2007). Moreover, students did
not have chance or opportunities to make justification. As a final point, they did
not transfer the gained knowledge by making connections to real world situations,
other disciplines or the prior work. They only founded examples from daily life in
limited number of lessons. These results were not consisted of the features of
classroom discourse explained in research studies (Lampert, 1989; Sfard, 2001).

Literature showed that one important feature of classroom discourse is the
interaction between students. The math classroom is expected to be a community
where classroom teacher fosters thinking, talking, agreeing, and disagreeing
(NCTM, 1991, 2000). According to NCTM (2000), the teacher should provide
students with powerful math problems to solve together and students are expected
to justify and explain their solutions. The main aim is to extend students’ own
thinking. These features are expected to enhance mathematical interaction in the
classroom. However, in the current study, it was obtained that students did not
involve in these practices during the observation process. They were rarely
encouraged to justify or explain their own solutions, and results weren’t consistent
with a discursive classroom according to CMSI (2007).

These results would be based on the teacher’s teaching method. She may
not have created an environment in which students shared or discussed their ideas

or solutions with others. Another reason might be related to the features of
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mathematics questions presented by the teacher. They may not motivate students
to think in alternative ways, or make them try different strategies of solution.
Moreover the crowdedness of the classroom could have prevented the teacher
from involving in these kinds of activities, because of the hesitation of losing the
control. A final reason may be caused from a possible lack of teacher’s
pedagogical knowledge about creating and leading this kind of environment.

The issue above leads the discussion to the quality of math questions.
Problems should allow kinds of solutions, or many problem-solving strategies. In
addition to NCTM (2000), Bruce (2007) states that math problems can be
regarded as powerful when they take students from the procedural and regular
computational process into complex thinking practices. Practices that emphasize
student interaction improve both problem-solving and conceptual understanding
without any loss of computational ability (Bruce, 2007). Math questions should let
students find various problem-solving strategies.

In this situation, the role of teacher is crucial again, in preparing and
organizing tasks in ways for providing students to construct mathematical
understanding meaningfully by participating practices of discourse. In new
elementary mathematics curricula the characteristics of math questions and the
process is defined as following:

“In problem solving process the important point is the way

of solving the question, not only finding the answer. The way they

use to solve the question, whether they use any pictures, diagrams

or tables and the aim of using them should be emphasized.”

(MoNE, 2005, p.11)

The chosen math questions should be related to the issues that students
meet in their daily life and should be related to activities practiced in school
(NCTM, 2000). By this way, students’ gaining mathematical knowledge and skills
will be more meaningful and it will be easier to use this knowledge in other fields.

According to the results of current study, students did not meet the

assumptions of quality mathematics questions, which defined in MONE (2005) at
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all. They did not discuss and share ideas about a problem. Justification and
problem solving processes were rarely placed in classroom. Furthermore, it was

indicated that the questions which were solved in the classroom focused on
practicing the procedures. Results were not consistent with a discursive classroom
environment according to CMSI (2007). Thus, it can be deduced that classroom
discourse were not practiced in terms of content case of students learning. These
results may be due to the teacher’s wrong choices in questions. She may have
chosen questions which were required low-level thinking that students did not
need to think other strategies (NCTM, 2000); or these questions could be solved
with basic operations, so they did not need to use different representations (Bruce,
2007). Another reason may have caused from a possible lack in the understanding
of students about process. Their regular classroom practices may not have
included these kinds of activities. They may not have used to work on problems
by discussing and changing ideas or using various representation models. So they
might have been in a contradiction with their regular habits and new approaches

(McCrone, 2005).

5.2.2. Discussion on Learning Case

Since the aim of the study was to observe the students’ practices in the
classroom during the mathematics courses; learning case mainly focused on the
physical activities of students during these courses.

According to CMSI (2007), the participation levels of students, offering
alternative solution strategies to the problems and proving whether those
strategies work, and using various representations for demonstrating their
understanding of mathematical content were investigated. Moreover, their
relationship between classmates from the aspects of sharing ideas and
collaborative working issues were evaluated under the topic of content (CMSI,
2007).

In the ‘learning’ case, it was deduced from the findings that students did

not always actively participate in classroom discourse practices. They did not find
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or offer alternative solutions to problems, and prove that those strategies work.

Additionally, related to ‘content’ case, it was concluded that students’

involvement in procedural teaching-learning practices had also significant effect
on their realization of other aspects of discursive experiences. When the literature
is considered, it is clear that active participation has an important effect on
shaping the nature of classroom discourse. For instance, results of Hiebert and
Wearne’s (1993) study showed that there was a relationship between instructional
approaches -used in classroom practices, which have critical role in shaping the
nature of classroom discourse- and students’ learning . Additionally, the results of
Clement’s (1997) study showed that engaging in conversations, questioning
students, probing them for alternative solution strategies, making them to work in
groups or in pairs, using manipulatives provided an environment for students to
get a deeper understanding. Related to these explanations, it can be concluded that
results from the current study did not meet the assumptions of discursive
classroom again.

An important thing from these analyses with respect to information above
is that students didn’t have so many chances to think deeper to find new or
different solutions to questions and share them with the classroom, because there
was not a classroom environment that provided by the teacher. Classroom
discourse was mainly based on traditional dialogues between teacher and students.
More specifically, a pattern was determined for this classroom as follows; first
teacher taught the subject (with its descriptions, mathematical concepts,
formulas); wrote a question about the subject and solved it for children to make
them understand better; she emphasized the procedure for how they would solve
other questions and finally other questions were written on the board and students
came to board to solve them, but generally student who came to solve the problem
used the way which teacher had told him or her to use. According to researchers
(Yackel & Cobb, 1996; Yackel, 2002), these features are a sign of classroom in
where the members are practicing traditional methods. Thus, it can be concluded

that the participated classroom had shown the characteristics of a traditional one.
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Additionally, these obtained observational data were parallel with Dogan’s (2006)

study. Results of this study showed that traditional methods, which meant teacher-

dominated classroom environment, had been used in mathematics lessons. Similar
to the current study, he could not obtain a specific pattern for lessons.
Additionally, he concluded that classroom practices were away from new
approaches. From this point, it can be stated that Dogan’s (2006) study supported
that classroom discourse has not been practiced.

During the observation process all the lessons was mainly based on this
pattern. Sometimes there were small discussions when the examples were given
about the subject or someone did not understand any particular issue or question.
By asking a simple question, a classroom discussion can be started and this would
make students see their thinking abilities and develop their skills of sharing ideas,
agreeing and disagreeing with peers and mainly communicating in mathematical
language (Clement, 1997). In order to take place in a discussion, classroom (both
social and mathematical) norms need to be established so students feel
comfortable with explaining and justifying their responses. Establishing this
classroom culture can be done by expecting students to explain and justify their
answers, whether they are correct or not; emphasizing the importance of
contributing to the discussion by explaining their strategy rather than producing
correct answers and expecting students to listen to others' explanations (McGraw,
2002; NCTM, 1991; Peng, 2009; Rojas- Drummond & Mercer, 2003)

In the following part, results from teacher activities will be argued.

5.3. Discussion on Teacher Moves

Since one of the aims of this study was to observe the ongoing process in
the mathematics courses from the aspects of classroom discourse, teacher’s
practices provided essential data for the study.

In this part, discussions on teacher moves case were presented according to
the results. Teacher moves part was mainly interested in obtaining the ways of

teacher’s orchestrating ability of the mathematical discourse. Specifically, this
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case focused on teacher’s making connections to other disciplines, to real life

situations or prior work in mathematics classes; or facilitating students in this

way, ways of assessing the students’ understanding or knowledge from prior
work, foster students’ producing, realizing different solutions and prove or justify
their answers. Additionally, since teachers are responsible for guidance of
learning environment, they are expected to encourage mathematical
communication and follow the ways that move discussions forward, and finally,
design and control the relationship between students during the classroom

practices.

5.3.1. Discussion on Content Knowledge and Pedagogy

Related to the aim of the study, this part evaluated the data that were
collected about the content knowledge and pedagogy of the teacher. This case
specifically focused on the teacher’s operating mental activities of students during
the process of lessons. The teacher’s making connections to the other disciplines,
to prior work and to real life situations, giving examples from daily life related to
subject of the issues of the lesson were evaluated under the topic of content.
Further, her fostering students in these ways was evaluated in the related area of
the same context (CMSI, 2007).

From a general view, the case of content knowledge and pedagogy
indicated that the teacher rarely made connections to the other disciplines, to real
world situations and to prior work in mathematics classes. She also rarely gave
examples from daily life or encouraged students in this way. The percentage of
the fostering the proof and justification of students remained in low-levels.
Mostly, the teacher preferred to assess students’ understanding and prior
knowledge by using traditional problem solving and calculation operation
methods.

Considering the literature, Lampert’s (1990) study examined the kind of
reasoning abilities that occured during mathematical classroom discourse when

students and teacher engaged in. This study was an example of importance of
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making connections to real world situations and other disciplines during teaching-
learning process. In that study, students and teachers worked on some problems
that were generally related to real world situations. With these changes in
classroom discourse, students’ performances clearly improved on tests. However,
in the current study the situation was reverse as mentioned above. Practices which
included examples of making connections to other disciplines and giving
examples from real world situations were in very limited numbers.

Additionally, observational data from the current study showed that the
same teaching and practicing procedure was followed during the observation
process. Parallel to Dogan’s (2006) study; the teacher first talked about the subject
and then solved questions about the subject. The classroom had a characteristic of
teacher-dominant. The teacher generally did not create a classroom environment
with the participation of all of the students. Although they had chance to talk and
they were flexible about explaining the ideas, they gave answers to the questions
only when asked by the teacher instead of constructing their own process or
finding different strategies to solve the questions. However, when the literature
was considered, Ping’s (2001) study indicated that classroom discourse would be
accepted as a tool for learning and as an indicator of identity. Furthermore,
teachers have a critical effect as models on children’s attitudes toward
communication in the usage of mathematical language. Additionally, Casa’s
(2004) doctoral dissertation focused on teachers’ decision-making in discourse
practices in elementary level mathematics classrooms. Results of the study
indicated that teachers should examine and understand the purpose, the nature,
and the requirement of discourse. To provide an environment for students in
which they would discuss and prove mathematical solutions, strategies and ideas,
teachers expected to learn how to question them in a way of engaging in
discussions; and how to guide the classroom discourse. Also the importance of
making connections in and outside to mathematics have been highlighted again
with this study.

The role of the teacher should be as defined in new Elementary

Mathematics Curriculum. In that source, teachers are expected to motivate
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students, develop appropriate activities and practice in classroom; make students
thinking and discussing (MoNE, 2005).

Deficiencies in teachers’ content knowledge and pedagogy are possibly
related to her being a chemistry teacher indeed. This may have created an obstacle
for adopting herself to teach in the first part of elementary education.

When the literature and the results from the current study was compared, it
can be concluded that the classroom environment did not have the standards and
features defined in literature, thus the teacher’s practices did not satisfy the
requirements of discursive classroom. One of these results would have caused
from teacher’s not being ready for the lesson. The teacher had to plan everything
before the lesson. These plans should include the examples for that day’s subject.
Preparing plans for lessons would be helpful for teacher while giving examples
from daily lives or other disciplines (CMSI, 2007). Another reason would be
based on teacher’s possible lack in awareness of importance of making
connections to prior lesson subjects, or other disciplines and real world situations
(CMSI, 2007). Mathematics teachers should give or make students see the answer
of question ‘where I will use mathematics in my daily life’. As a final reason, it
can be said that teacher would have chosen the direct teaching method without
trying any alternative techniques (NCTM, 2000). This interpretation can be
supported by Hiebert and Wearne’s (1993) study which was focused on the
importance and effect of classroom discourse on students’ learning process of
mathematical concepts. They compared the traditional and discourse-based
approaches to obtain whether there was any linkage between classroom practices
and learning mathematics. Results of their study showed that there was a
relationship between instructional approaches used in classroom practices. From
this point, it can be deduced that the usage of traditional teaching techniques

caused the deficiency in classroom practices.

5.3.2. Discussion on Creating Learning Environment
In this part, teacher’s practices about classroom discourse environment

will be discussed related to observational data.
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According to CMSI (2007), the case of creating learning environment
focused on the teacher’s leading the classroom practices of discourse. The
teacher’s organization of activities, classroom discussions, ways of making
students respect and listen others’ ideas during this interaction process were
investigated under the topic of creating learning environment.

Additionally, in CMSI (2007), it is stressed that to provide a continuous
discussion environment and to encourage classroom discourse, the teacher uses
open-ended questions, and gives student opportunities. S/he should help students
build new knowledge on other’s opinions through questions; furthermore, s/he
should encourage students to respond to each other. The teacher should have a
role of guide of learning, rather than the only presenter of the knowledge (CMSI,
2007). Moreover, a teacher has the responsibility of encouraging students to listen
carefully, and criticize other’s thinking (CMSI, 2007).

According to the results of the study, the teacher organized small
competitions, mathematical scenarios and activities for two lessons for each other.
Additionally, for one time the teacher organized a problem solving session. This
lesson session made students listen and respect each other’s opinions, and learn
from those ideas. These can be examples for creating communication and
discussion environment. However, when ongoing process of lessons were
considered, it was obtained that they could not engage in this kind of
environment.

About this issue, Bruce (2007) states that to make students involve in
meaningful mathematical discussions and discourse practices, the point is to help
them to understand “what does the understanding of mathematics mean?” and
“What does doing mathematics mean?” Importance of the primary role of the
students should be at the center in this condition. However, it does not mean that
teachers will not be responsible for the mathematical activities anymore (Bruce,
2007). Reversely, their responsibilities have increased by facilitating classroom
argumentations and activities in which students try to express their own

mathematical understanding. Essence of the situation comes from teachers’
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awareness of students’ different strategies and complementation of mathematical
arguments in a way which students would have chance to develop their drawing
inferences and reasoning abilities. Parallel to this view, results of the study can be
interpreted as a possible lack of teacher’s awareness about the importance of her
primary role creating discursive classroom environment. Maybe, she might
continue to believe the usefulness of teacher-centered teaching methods; or
believe that creating a discussion environment may have a negative effect on
coordination of classroom and on attention of students. Additionally, parallel to
Sahin’s (2005) study, the teacher frequently wanted students to work and argue on
problems. According to Sahin (2005), these teachers have not realized and
understood the importance of classroom discourse when the results are explored
again. Furthermore, they really do not know what the reform mathematics and the
new elementary mathematics program expects from them. Parallel to his view, in
the current study, a possible lack in the participant teacher’s understanding of
classroom discourse may have not fit the expectations of mathematics curriculum
from teachers. This contradiction may have caused the deficiency in discursive
practices.

McCrone (1997, 2005) states that, another issue is math teachers’ having a
number of challenges in trying to get a better quality student interaction or talking
in mathematics language, which is a crucial element for creating a classroom
discourse. One is the complexity of trying to teach mathematics in ways they did
not experience as students. Most of in-service teachers did not practice or learn
new approaches to the mathematics throughout their education process. In this
context, they have failed or avoided of using these methods in their lessons, and
insisted to continue what they had learned. Parallel to this view, when the
graduation year of the teacher was considered, she may be having some problems
while using new approaches. New approaches might differ from experiences they
practiced as students. As most of in-service teachers, she might not have practiced
new approaches in the mathematics throughout her education process. In this

context, she may have failed or avoided of using these methods in her lessons.
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According to Bruce (2007), another issue is a possible discomfort with
teacher’s level of math knowledge and a possible lack of the opportunities of the
professional development that makes teachers avoid of adopting math language
strategies. In addition, how teachers and students use the mathematical language
in classroom discourse is another area of research (Bruce, 2007). Considering the
results of this study it may not be possible to comment that the teacher’s
mathematical knowledge or lack in her self-confident caused the absence of math
talk, but it was possible to say that she was not using mathematical language used
in the classroom. This may be based on a possible lack in her knowledge in using
mathematical language in lessons.

Looking from general view, results of the study did not meet the
assumptions of the discursive classroom when compared to literature (McCrone,
2005; MoNE, 2005; NCTM, 2000). Most of the requirements of mathematical
classroom discourse defined in the literature were not obtained with observational
data. Essential characteristics of discourse -according to literature- were not
provided by the participated teacher. These may be due to various reasons. One
reason would be based on the teacher’s trying to teach mathematics by using the
methods that she did not practice while she was a student. A possible lack in her
professional development opportunities would be an obstacle to adopt new
approaches (Bruce, 2007). Furthermore, time is another factor. The teacher had to
complete defined curricular demands. So this would have made her avoid using
other strategies which were required most of the time (Bruce, 2007).

As a final point, the necessity of teacher’s being a model for students to
understand what’s going on mathematics classroom encourage them to justify
their solutions and make them learn to take responsibility; in brief the necessity of
increasing responsibility of teacher’s role in a discursive classroom may have
created a reason for being away from creating such a classroom environment

(Bruce, 2007).

5.4. Summary of Discussion Part

Considering the results of the study some conclusions can be drawn.
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Interpretation of observational data has shown that traditional teaching
methods have continued to dominate in elementary mathematics lessons with
respect to discursive practices. Furthermore, teachers do not have the real
knowledge of improvements in education of mathematics and the changes in
educational curriculum.

In general, the lessons were organized around the teacher’s statements, not
students’.  Students usually engaged in thinking those statements based on
mathematical procedures, presented directly by teacher. Students did not have
ability and chance to find alternative solution strategies for problems; to
justify/prove them in classroom environment; to listen, understand and respect the
others’ ideas to construct new mathematical knowledge.

Additionally, they generally practiced the lessons in similar ways. These
were results of their engaging in tasks, which required low-level thinking, rather
than high-level ones. Teacher presented subject, solved a sample example to make
students understand the issue, and wrote questions for them.

Teacher seemed to spend valuable effort to make connections to the real
world situations in a few subjects; moreover, she presented some subjects with
inter-disciplinary examples; for instance, introducing the subject of “measurement
of liquids” with a linkage to “science and technology”. However, students did not
have abilities of finding these linkages on their own; they mostly needed the
guidance of the teacher. They found a few examples from daily life, only if they
were familiar with the subject from previous year, under the directions of teacher
again. Both the teacher and students did not use the prior knowledge to construct
new one; furthermore, the teacher did not spend effort to foster students in this
way.

It was not possible to observe the usage of variety of demonstration
methods during the research process, except for teacher’s making some
experiments with concrete materials a few times; for instance, while students were
learning the subject of “transformation between compound fractions and mixed

fractions”, the teacher brought a cake to the classroom. These were appropriate
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and meaningful activities for providing an in-depth mathematical understanding.
Additionally, it was considered helpful for students’ involvement in conceptual
thinking. However, the crowdedness of the classroom and teacher’s losing the
control in that environment caused failure in reaching the determined objectives.
Moreover, teacher spent effort to organize some classroom activities for a few
times, again the similar reasons constituted handicaps for her purpose. The reason
for teacher’s loss of control would be predicted as her being a chemistry teacher in
real, and not having the knowledge of pedagogy for the age of fifth grades.

Another point obtained from data was the quality of questions and
problems practiced during the lesson sessions. The characteristics of questions
and problems required students to practice the rules and procedures of
mathematical content, rather than foster their mental activities by getting involved
in high-level thinking.

During the observation process, the teacher had a main role of directing
students in the way she wanted. Students usually did not have chance to suggest
new ideas or solution to the questions, because of their requirement of using
particular ways chosen by their teacher. For instance, when she called students to
the board to solve questions, none of the students solved the problem without the
directions of her. They wrote or solved what they saw on the board. The teacher
should have provided opportunities to the students to make each of them an active
problem solver. An effective and expert teacher should design activities or
experiences that enable students to achieve designated objectives and should
orchestrate students’ work. These activities should be based on the ways in which
students develop real mathematical understanding (NCTM, 1991). This is only
possible by creating an effective classroom discourse on mathematics. However,
the results of the study demonstrated the reverse in practice. Students were not
seen as active problem solvers. It can be obtained from the simple classroom
dialogues presented above in which the teacher was seen as solving questions
written on the board in most times. The main concern seemed to be based on

procedures, not the quality of the context. Students should learn the problems by
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using particular writing styles (e.g. formulas if they have) and they should do the
same in their exam as they did in the classroom (NCTM, 2000).

As a last point, when the literature and the obtained results were compared,
it can be concluded that traditional approaches have continued to dominate in
participated classroom. In the teaching-learning process, procedural methods were
used by the teacher. Classroom discourse was not practiced by classroom
members. According to Pierson’s (2008) study this classroom would possibly
have a low achievement level in mathematics lessons. Because with that study,
she concluded that classroom discourse and discussion patterns occurring as a
necessity of discourse affected and led students’ learning in a way of developing

mathematics achievement (Pierson, 2008).

5.5. Implications

This study was conducted to obtain some characteristics of mathematical
classroom discourse from selected aspects. The researcher worked with fifth grade
students during the study, conducting frequent observations in mathematics
lessons. Considering the results of the study, some implications would be
suggested for pre-service and in-service teachers and teacher educators.

One implication of this study would be that teachers should be more
careful while they are planning their lessons by considering the requirements of
new curricula so that they should try to provide more effective classroom
discourse and orchestrate in a way to provide students’ mathematical
understanding in-depth. More activities should be organized for providing chance
to participate in them. From the results, it is possible to state that when a lesson is
organized around an activity, students’ interests increase parallel to this. As they
enjoy the lesson, their mathematical understanding predictably improve.
However, while an activity is providing an enjoyable learning environment, it
should make them reach the aim of the lesson at the same time. In this context,
teachers are responsible for leading these activities in a mathematical way; and

they need to be careful not to lose the control in class. They should be aware of
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the language used in classroom, and also should be able to guide it, since students
need to start using the mathematical language from their early years to use it
effectively and strongly in later years to share their ideas, to discuss, to agree or
disagree with their peers and so on. In addition, the quality of questions should be
determined by their levels of making students think and find different solution
strategies than their peers and compare them with each other. The questions of a
discursive classroom environment should make them think deeper on the issue, try
to see the connections with prior knowledge and use it.

Looking at the results of study, it can be stated that mathematics teachers
play an important role in process and content of classroom discourse.
Observational data from the study showed that teachers should be active as well
as students to orchestrate the class effectively, to encourage children to involve in
discourse community and to create a learning environment parallels with
curriculum goals. They need to be aware of the necessity of improving their own
content knowledge and pedagogy. To support this improvement, it is inevitable to
follow and learn changes and new approaches that have developed in the field of
education, specifically about the teacher role in classroom. Related to this, they
need to change their teaching and participation methods. In this context, McCrone
(1997) states that teachers are responsible for constructing classroom
environments which enhance mathematical discussion. Moreover, they need to
choose appropriate tasks for classroom discourse. Furthermore, teachers should be
aware of the usefulness of their questions, whether they facilitate students’
mathematical understanding. As an essential role, they also need to listen to the
students’ ideas to make them work with each other; and participate in classroom
activities and discussions. Similarly, Forman and Cazden (1985) mention that
students can only learn by communicating and interacting and by using
mathematical language in a meaningful way under the appropriate guidance of
their teacher.

Another important implication would be suggested for the teacher

education system in Turkey. All teachers know that there are discrepancies
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between “what they learned during university education” and “what they have
practiced in real life” (Bulut, 2007). This condition is same for the issue of
classroom discourse. Mathematics teachers usually do not think or do not have
any idea what a classroom discourse is. At the time of their start of working, they
face with choosing the most appropriate way for an effective teaching. It would be
possible to construct classroom environments in which they (pre-service teachers)
learn to involve in mathematical discourse, and get familiar with it (Bulut, 2007).
Moreover, they would have a meaningful understanding of mathematical concept
presented to the students in using methods that are more appropriate. Doubtlessly,
this would be provided only under the guidance of an expert instructor of the issue
(Bulut, 2007). Further, instructor would make them work in groups, and help to
recognize the aspects of collaborative working, since the deficiency of group
working is in high levels related to teachers having insufficient abilities in guiding
and controlling these kinds of activities.

To sum up, it is possible to create classroom environments in which pre-
service mathematics teachers learn to conduct and participate in a discourse.
Lessons would be added to the universities’ teacher education programs in this
way. This opportunity makes them get familiar with the issue and practice in
easier way during their profession (Dogan, 2006). The same experiences also may
be presented to the in-service mathematics teachers, since most of them do not
have the real knowledge of the improvements in education, and their changing
roles. Moreover, many of them still insist on continuing their teaching practices
by using traditional methods. It would be possible to get them in education

programs in this way (Bulut, 2007).

5.6. Recommendation for Future Research Studies

This study focused on the nature of mathematical classroom discourse with
one-fifth grade classroom. Although, the study is important in providing important
information about some aspects of classroom discourse, and demonstrating the
deficiencies of these practice to make teachers improve themselves for a more

quality mathematics education; some questions would raise about the issue.
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One may want to conduct a study comparing two classrooms with respect
to mathematical classroom discourse. Their instructors may differ in experiences
from this aspect. Another might conduct a similar research to draw a picture of
classroom discourse, but studying on different grades; for instance the same
content may be conducted on a 6™, 7" or 8" grade classroom separately, or one
can try to obtain a general pattern of classroom discourse in second part of
elementary education. Moreover, it may be informative to provide a perspective
of classroom discourse in mathematics lessons of 1-5 grades.

Another researcher might be interested in one aspect of classroom
discourse with an in-depth investigation; for example s/he may look only for
group work practices of discourse; it may also provide sufficient information to
study on the teacher’s methods to guide the discourse activities and their
effectiveness on students’ learning. Moreover, it might be meaningful to try to
investigate the influences on the nature of discourse. These factors might be
studied from a general perspective, or separately in a deeper way.

As an example, some research questions may be suggested as;
investigation of effects of students’ understandings on their roles in mathematical
discourse in classroom; the influences of gender differences on classroom
discourse in mathematics lessons; the effects of students’ social backgrounds on
their participation to the discourse in mathematics classes; the effects of usage of
appropriate mathematical language on the quality of classroom discourse; and the
influences of instructor’s abilities of leading classroom discourse on the quality,
effectiveness, and appropriateness of it.

A different expectation would be for new-coming researchers who are
interested in classroom observation in mathematics lessons. Analyzing the results,
they would have an idea what to observe in their study or what aspects they would
focus on. Similarly, they would use the results of the study to have insights about
“what classroom discourse is?”, “how can it be adapted in mathematics lessons?”,
and “what kind of features should it have?” In addition, each of these questions

would constitute a problem statement for a new research itself. More specifically,
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they would narrow the observed subject when compared to this study. For
instance, they would only conduct a study based on teacher discourse or only
based on students discourse. Moreover, they can conduct a study on mathematical
concepts, by specifically conducting a research on this issue; for instance, they
might look for the effects of these concepts on the mathematical classroom
discourse, since the results of the study implicated how the presentation methods
of mathematical concepts influenced the quality of classroom discourse.
According to observational data, concepts were organized around the teacher’s
statements. However, the aim of the study was to draw a general picture of
classroom discourse in mathematics lessons. One might be interested in this issue
in a deeper way.

The participated teacher’s being a five-year experienced teacher would
constitute another suggestion for a new research. It would be possible to observe
one experienced and one less-experienced teacher and compare their leading of
classroom discourse.

As a final recommendation would be the choice of a public school and a
private school for setting of the study; or two public schools would be chosen.
This would be helpful for comparing practices of discourse between different
education environments.

The number of suggestions would be increased, since there have not been
enough researches in Turkey. While the awareness of quality in mathematics
classes and specifically classroom practices have reached increasing levels;
furthermore when making changes and improvements in education programs; it
should be given same importance and spent critical efforts for increasing the
quality and effectiveness of discourse.

Although strong emphasis is given to the new approaches in mathematics
education and educators’ being against to the traditional approaches due to its
being far away from teaching students mathematics meaningfully, the use of that
traditional approach is still dominant. Teachers have seemed to be happy and

students have been successful with it. This condition may create another research
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area to investigate whether new approaches have been understood sufficiently or

traditional approach is not bad at all.
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APPENDICES

APPENDIX A

Original Mathematics Classroom Observation Form of CMSI

Part One: Focus on Student
Learning

Part Two: Focus on Teacher

Moves

Content

1. What are the key mathematical ideas
in the lesson?

2. In what kinds of mathematical
thinking are students engaged?

(Examples — procedural, conceptual,
problem solving, justification)

3. How do connections made to other
disciplines and real-world situations
promote understanding of the
mathematical ideas?

4. How are connections made to prior
work in the mathematics classroom?

Learning
5. Are students actively engaged?

6. What is the evidence of understanding
of the key mathematical ideas?

7. What misconceptions are arising?

8. How are students justifying their
answers, offering alternative solution
strategies, and demonstrating that their
strategies work?

9. How do students use a variety of
representations — models, graphs,
drawings, manipulatives, writing — to
demonstrate their understanding of the
mathematics?

10. Are students reflective about their
learning?

11. In what ways do students
communicate their ideas, orally or in
writing?

12. Is the climate one of respect for
students’ ideas and one that encourages
students to engage in mathematical risk-

Content Knowledge and Pedagogy

1. In what ways does the teacher
articulate the key mathematical ideas
of the lesson?

2. How does this lesson promote
understanding of the mathematical
ideas?

3. How does the teacher facilitate
connections to other disciplines and
real-world situations, and to prior work
in the mathematics classroom?

4. How does the teacher use a problem-
solving context to promote
understanding of the mathematical
ideas?

5. How does the teacher assess prior
knowledge and student understanding,
and use that information to make
instructional decisions?

6. How does the teacher address
misconceptions?

7. What decisions does the teacher make
to keep the lesson engaging and moving
forward?

8. How does the teacher both encourage
alternative solution strategies, proof and
justification, and challenge ideas in
order to promote understanding?

Creating a Learning Environment

9. What does the teacher do to
encourage communication and move
discussions forward?

10. In what ways does the teacher
encourage students to respect the
mathematical thinking of other
students?
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taking?

13. Where does the authority of the
mathematics reside in the classroom?
14. Do the interactions reflect
collaborative relationships and peer

support, and promote understanding of
the mathematical ideas?

11. How does the teacher encourage

students to use peers as resources?

12. How does the teacher promote
mathematical risk-taking?
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APPENDIX B

Learning)

Analysis Form  (Student

Observational Data

B.1.

oo woddns 192d pue
sdiysuonepa1 aanrioge|0a
193[J24 SUONIRINL Y} O(] *f

S[dmesa

AN jsonewayew

3y} Jo Surpurisidpun

1131 Mensuowap

0} - Junum pue ‘swajqoad
piom ‘aane[ndivew
‘sTumesp ‘sydesd

‘s|apowl- suonyeuasardal jo
Krauea 250 sjuapms o(J "9

Jom s21FMRNS 1121 ey
Funensuowap pue ‘sagajens
uonn|os Al e Suago
‘sIomsue Jiay) Suidynsal
SJuapnIs are MoH °§

om0 (padedua
AJpanoe sjuspnis a1y “p
Furuaea)

JWOOISSEED SONBWYIRW
3y) u1 jrom Joud oy
JPEW SUONIDUU0D AIB MOH '€

£SEIPI B2 BWAYIEW
aly jo Suipueisiapun

ajowoid suoyenys piom |

[ea1 pue sauydiosip 12110 0)
uﬂ-mE SUOTaUU0d 0p MOH T

(uoneaynsnl

“Buiajos waqord

‘[emdaouo)) ‘[einpasold)

i padedua spuapms

21 Supjuny) [EsurwAYe

JO Spub{yeym up |
uuo)

0z

61

81

LI

9l

bl

£l

[

01

€

—

Suluiea yuapnig uo snaoy

115



B.2. Observational Data Analysis Form (Teacher Moves)
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APPENDIX C

A Sample from Filled Observation Sheet of One Lesson
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APPENDIX D
Samples of Filled Data Analysis Form
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APPENDIX E
Samples from Our Interpretations of Each Observed Lesson

E.1 A Sample from Coder A’s Interpretation

10 Kasie 200%
Shelent
Centent
Q Precedurs! /‘Rmbm Géerd Araclibana\ . Morle |
avleniony  centiphoal L_r}-\‘zrrj_?“mdly'-' o /19()02_)

Leaorn U")__‘)

(@) Hohlien (g PERE Sydebinrter L Serocene gptens
etrin Lir okl pulenderalc e ttlore, gerergeter et
we Lo gAade Ceallern otdeninn %"mc\u . Ceaior budersie
gé*‘!?.rr‘@‘er? @uael N@r“é‘.ﬁ""w‘.—-‘:‘, Yalac 2 '{dh*{jﬁ {fcl-fc/\*uﬁ\ o
Telelo, @m‘% Nerdol
Tecche —

Conlet Erew'@dal ond olegeay
4 T

@ Westr -'em&/ brl/_sik Vogie e Le«5:~.{:>g Ve 50T enlebsbog
Sintfey Q@&,J"" AR SURIENE = <|:'J'f‘ net e, in c}-«?‘crﬂm(\ e nbe
r:_)e(;:‘ﬁc_s \ (f_;)_\r\\d“( &\jcjw .__;rr-z-:jr, e Ty L

@ lSiemfder tasicle A slemigler Tl areekte Sorelyqu Sendtere, SEGL
o Her ey car lendire?
aj‘j ._@Jhg‘é'\ kcp':{r|¢pr Scs%c"rl"te‘ﬁ C.Cf‘t.,ktcf'c&‘ﬂ b{"‘drﬁ?‘(:.’
Congaint  alsancaeternt @’rzmeﬁ“. v duaha ¢c"’@

CE’W‘P\"‘" teara ST ta C*’ Ol ve ‘3;;5 'la emsile.. v
h"\\__)';\:jl‘ v leesrl ontene )3 \P e c)« L o)

Crecdiog lecaig  emd cenorent

@@n{h kol apti rw\s‘ dm*r‘m i o flefmirn’ cmdiegd
(rljr\t:t\ Ser “T}'G ,f@f*ﬁ'lm A A et

124



E.2 A Sample from Coder B’s Interpretations
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E.3 A Sample from Coder C’s Interpretations
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E.4 A Sample from Coder D’s Interpretations
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APPENDIX F

Consent Form 1

Veli Onay Mektubu

Tarih

Sayin Veli,

Caligmay yiiriiten kisi, ¢caligmanin baslig1 ve calismaya yonelik 6n bilgi “Orta Dogu
Teknik Universitesi, {lkogretim Fen ve Matematik Egitimi Béliimiinde yiiksek lisans dgrencisi
olarak calismaktayim. Yiiksek lisans tez ¢alismasi kapsaminda 1-7. sinif 6grencileri ile ¢alisiimasi
hedeflenmektedir ve bu mektubun yollanig amaci bu ¢alismada ¢ocugunuzun bulundugu siniftaki
matematik derslerinde iki ders siiresince gozlem yapacagim konusunda bilgilendirilmenizdir.

Calismanin amact siniflarda matematik derslerinin nasil islendigi ve Tirkiye’de
matematik egitiminin geldigi diizey konusunda bilgi sahibi olmaktir. Arastirmanin sonuglarina
bakilarak matematik egitiminin artirtlmasi konusunda ne gibi ¢aligmalar yapilabilecegi konusunda
yeni fikirler iiretilebilecektir.

Yukarida belirtildigi gibi ¢ocugunuzun bulundugu smifta matematik dersinde iki ders
stiresince bulunup 6grenci- 6gretmen iletigimini gézlemleyecegim.

Katilim sonunda, herhangi bir maddi ya da diger yarar saglanmasi s6z konusu degildir.

Arastirma boyunca 6grencilerin hicbir sekilde kimlik bilgileri alinmayacaktir. Herhangi
bir ses ya da goriintii kayd1 yapilmayacaktir.

Bu caligmaya katilim goniillii olup ve arzu edildigi takdirde, herhangi bir yaptirima maruz
kalmadan katilimdan vazge¢me hakkina sahipsiniz. Veli onaymin yani sira, ¢ocugun kendi

goniilliiligiiniin de 6nemlidir.

Calismaya ya da ¢ocugunuzun katilimina yonelik daha fazla bilgi i¢in basvurulacak
kisinin adresi, telefon numarasi ve e-posta adresleri asagida verilmistir.

Katkilariizdan dolay1 simdiden tesekkiir ederim.

Arastirmact: Sule SAHIN

Adresi: Kizilirmak Yatili {lkdgretim Bolge Okulu
Kizilirmak/ Cankir1

Yukarida agiklamasini okudugum calismaya, oglum/kizim “nin
katilimina izin veriyorum. Ebeveynin:

Adz, soyadi: Imzasi: Tarih:

imzalanan bu formu liitfen simf 6gretmeni aracihg ile. Sule SAHINe ulastirin.

Cocugunuzun katilimi ya da haklarinin korunmasina yonelik sorulariniz varsa ya da
cocugunuz herhangi bir sekilde risk altinda olabilecegine, strese maruz kalacagina inaniyorsaniz
Orta Dogu Teknik Universitesi Etik Kuruluna (312) 210-37 29 telefon numarasindan
ulasabilirsiniz.
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APPENDIX G

Consent Form 2

Orta Dogu Teknik Universitesi insan Arastirmalar Etik Kurulu

Goniillii Katihm (Bilgilendirilmis Onay) Formu

Bu arastirma Orta Dogu Teknik Universitesi, Sosyal Bilimler Enstitiisii, [lkdgretim Fen
ve Matematik Egitimi Béliimii yiiksek lisans 6grencisi Sule SAHIN tarafindan yapilmaktadir.

Arastirma ilkogretimde yeni program uygulayan matematik siniflarinda, siif i¢i iletigimi
yeni matematik programina dayali olarak gézlemlemeyi amaglamaktadir.

Matematik egitimi ile ilgili arastirmalar Tiirkiye’de heniiz yeterli diizeye ulasmamuistir.
Ozellikle yeni matematik programinin islerligi yoniindeki arasgtirmalar smirli olup elde edilen
veriler yetersiz kalmaktadir. Bu konuya yonelik ¢alismalarin ve elde edilen yeni bulgularin artmasi
egitimciler i¢in konuya yonelik doniit saglayacaktir. Bu sayede matematik egitimindeki kalitenin
artirllmasit yoniinde daha fazla neler yapilabilecegi konusunda yorumlar yapilabilecektir.
Arastirmaya katilimda ogretmen ve Ogrenciler acisindan herhangi bir potansiyel risk
bulunmamaktadir.

Arastirmada katilimcilardan beklenen herhangi 6zel bir durum ya da davranis modeli
yoktur. Arastirmaci sadece iki hafta boyunca matematik derslerine katilacak ve sinif i¢i iletisimi
gozlemleyecektir. Derslere miidahale etmesi s6z konusu degildir.

Aragtirmaya katilim goniilli olup, katilimcilarin sonradan vazgegmesi halinde herhangi
olumsuz bir sonug olugmayacaktir.

Arastirma sirasinda toplanan veriler sadece arastirmacinin bilgisi dahilinde olup gerek
diger katilimcilar gerekse bagka sahislar tarafindan bilinmeyecektir.

Arastirma raporunda okul, katilimer 6grenci ve dgretmenlerin ismi higbir sekilde aynen
geemeyecek, isim kullanilmasi gerekirse takma isim kullanilacaktir.

Arastirma hakkindaki sorularinizi asagidaki iletisim bilgileri araciligryla arastirmaciya
yoneltebilirsiniz.

Sule SAHIN

Kizilirmak YIBO Kizilirmak/Cankir

TIf: 535 682 28 03

sule sahinn@hotmail.com

Caligmanin amaci konusunda bilgilendirildim ve goniillii katilmay1 kabul ediyorum.

iMZA
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APPENDIX H

Consent Form 3

T.C.
_ CANKIRI VALILIGI
1l Milli Egitim Miidiirligi
Say1 :B.08.4.MEM.4.18.00.03-371/

000814 220108

Konu : Anket Uygulanmasi

VALILIK MAKAMINA
CANKIRT

Orta Dogu Teknik Universitesi Ogrenci Isleri Dairesi Bagkanhinm 04.01.2008 tarih ve 133-
244 sayil: yazilarmda: [lkégretim Fen ve Matemutik Egitimi Anabilim Dali Yiiksek Lisans Progra:si
dgrencisi Sule §AHIN'in 2007-2008 Egiiim-Ogretitn yih giiz ve bahar dénemlerinde tezi kapsamunda
“Tiktigretim 1-7 Swmflarda Matematik Derslerinds Smif Igi Iletisimin Yeni mifredata Dayali olarak
fncelenmesi” caliymasini  Kizilrmak ligesi Kizilrmak Yauh Bolge [kégretim Okulunda 1-7
suuflarindan birer suufta her birinde ikiger ders olmak fizere toplam 14 ders boyunca gozlemde
buluimast ve 10 $gretmenle mitlakat yapmas: istenmekte olup;

Ady gegen Yiiksek Lisans programi Sgrencisinin Kizilwmak lgesi Kizilwmak Yaul Bolge
{lkgretin Okulunda yukarida belirtilen gbzlem ve miilakati yaprmasi Miudirligimizee uygun
goriilmektedir. .

Makamlaruuzea da uygun goriildiugi takdirde oncylarimza arz ederim.

Durméé OZDEMIR
Milli Egitim Midiri:

OLUR
. 272./01/2008

T =Ee el

Hakan KUBALLI
Vali a.
Vali Yardimeis

B
LETHGE REFORS

3 i00 Adres s Cumhuriyet Mh. Park Sk. Hiktimet Konad Cunkin
B : [ mﬂ i Ayriatil bilgi igin bt Kithtir Subesi
e ; Telefon :(0376) 213 15 36 (113) Fax: (0376) 213 10 16
‘m 1632 gmt Email : cankirimen@meb. gov.ir
T iy Intemet - http:/icankiri.meb. gov.tr
Rlipdwww.egitimedestek meb.gov.ir - hilpiwww. bilgisayariegitimedastek.org Fi
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