PEREN
w

Cukurova Universitesi Egitim Fakiiltesi Dergisi
Vol: 45 No: 1 pp: 71-98

www.cufej.com

Reflections Of Mathematics Communications on Students’ Written

®Ministry of Education, Istanbul/Turkey

Works: A Case Study of Triangle

Biisra SUR™, Ali DELICE®

@ CrossMark

®Marmara University, Istanbul/Turkey

Article Info

Abstract

Article history:

Received 01 January 2016
Revised 01 April 2016
Accepted 16 April 2016

Keywords:

Mathematical Communications,
Student Records,

Mathematics Language,
Shannon-Weaver Mathematical
Communication Model.

The concept of communication is a polyphonic concept that is in the junction point of
most disciplines. The communication is evaluated as a process in the concept
descriptions within the communication theory. in the communication process that
brings the mutual interaction forward basically, it is thought that there are personal
differences in terms of transferring emotion, thoughts and information and of reaching
them to individuals. In this study that was a part of a more extensive study that
mathematics communication process were analyzed in different dimensions ,the
interactions in learning environment based on teacher-student interaction were
handled and scrutinized within communication process. The interaction in question
was evaluated by “Shannon-Weaver Model” in terms of the perspective of teacher,
student and subject. In the study done by case study within qualitative paradigm, the
communication of 9th grade students consisting the study group in mathematics
courses was observed within the scope of process evaluation. After investigating the
written records students kept during the courses, document analysis was performed.
The data obtained were evaluated by doing descriptive analysis. It was observed that —
after solving problems with students in a verbal communication way- the student
misused mathematical terminology. The mathematical language used in these courses
stirred an incoherent jungle of symbols for students
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iletisim kavrami bircok disiplinin kesisim noktasinda yer alan ¢oksesli bir kavramdir.
iletisim kuramlari gcercevesinde yapilan kavram tanimlarinda genel olarak iletisim bir
sureg olarak degerlendirilmektedir. Temelde karsilkl etkilesimi 6ne gikaran iletisim
surecinde, duygu dusiince ve bilgilerin aktarilmasi ile bireylere ulasmasi agisindan
bireysel farkhhklar oldugu dusunilmektedir. Matematik iletisimi strecinin farkli
boyutlardan incelendigi genis ¢aph bir galismanin pargasini olusturan bu g¢alismada
Ogretmen-0grenci etkilesimine dayali 6gretim ortamlarindaki etkilesimler iletisim
sureci baglaminda ele alinip incelenmistir. S6z konusu iletisimler “Shannon-Weaver
Modeli”  dikkate alinarak Ogretmen, Ogrenci ve konu perspektifinden
degerlendirilmistir. Nitel paradigma c¢ercevesinde yapilan arastirmada 9. sinif
ogrencilerinden olusan ¢alisma grubunun matematik derslerindeki iletisimi sireg
degerlendirmesi kapsaminda gozlenmistir. Daha sonra 6grencilerin ders sirasinda
tuttugu yazih kayitlar incelenerek dokiiman analizi yapilmistir. Elde edilen veriler
betimsel analiz yapilarak degerlendirilmistir. Calisma sonunda sozli iletisim yoluyla
soru ¢ozimiiniin 6grencilerin matematiksel terminolojiyi hatali kullanmasina neden
oldugu gozlenmistir. Elde edilen diger onemli sonug ise kullanilan matematik dilinin
ogrencilerde anlasiimayan bir sembol yigini hissi uyandirdigidir.
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Introduction

By its nature, human-beings are as a social entity and displays an intrinsically strong propensity
towards socialization (Ergiin, 1997, p. 21). Therefore, it can be easily contended that communication is
an important element of human life. Because communication is a polyphonic concept, it has a so many
different and similar definitions (Mattelart & Mattelart, 2003, p. 1). In general it is defined as a “message
transmission”. Communication defined as an act or acts series is a process within this structure. The
Turkish counterpart of the English word “communication” has more than 4560 different usages; yet,
they are reduced to 15 basic meaning by means of classification (Yilmaz, 2003). A definition of the term
that is believed to include its general meanings is that communication is a conscious or unconscious
exchange of messages to express thoughts and feelings carried out with or without a purpose
(Bayraktar, 2014). Another definition of the term states that it is a unity of man’s intellectual and
relational acts that are required for man to sustain and improve his biological, psychological and social
existence (Erdogan, 2011). Turkish Language Council (TDK) (2013), on the other hand, offers the
following definition for the term; “Conveyance of emotions, thoughts and information to others by
people through any means”. In these definitions made on the basis of the theories of communication,
communication is regarded as “the unity of acts”, “exchange of messages” and “conveyance of
emotions, thoughts and information”. The operations involved in a communication act do not occur
spontaneously but sequentially. Thus, communication generally defined as “the exchange of messages”
consisting of a series of acts should be viewed as a process (Yilmaz, 2003).

The process of communication has been examined by researchers. The communication model
developed by Shannon (1948) and Weaver (1963), is a multi-dimensional process taking place between
the sender and receiver (cited in Mattelart & Mattelart, 2003, p. 46). According to Shannon-Weaver,
communication process includes three major factors. These were defined as source, channel and target.
Mathematical communication model is a linear and mechanic structure (Lashley, 2003, p. 45). Being the
primary and secondary components of this mechanical structure, each element undertakes different
tasks and thus contributes to the completion of the process (Figure 1). According to this model, the
source of information is an unit where the message is formed, the sender is a unit where the message is
coded, the channel is the conveyor that makes it possible for the message to reach the target, the
receiver is a unit that relays the signs coming to the channel to the target and the target is a unit where
the codes sent by the receiver are interpreted and comprehended and sign is the coded form of the
message and the source of noise is the cause of the difference between the message exiting from the
source and the message reaching the target (Ozgakir, Dagdeviren & Gérpelioglu, 2004). Serving the
function of a basic criterion, the message used while defining each element is described as the
information sent orally or in writing (TDK, 2013).

Noise Source

Receiver

Sender

Information Channel

Target
Source =

(Coder)

(Solver)

Signal Signal

Message Message

Figure 1. Shannon-Weaver Mathematical Communication Model (Yilmaz, 2003).

In the model, communication is a one-way process occurring as a result of successive execution of
the following operations; the message that is in the position of a source that cannot be conveyed on its
own is coded by the sender and the conveyed to the receiver through the channel; the message is
decoded with the help of receiver and then taken by the target (Cubukgu, 2006). The features of the
environment where communication takes place considerably affect the interpretation of the process
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(Ozodasik, 2012, p. 6). Thus, any factor preventing the conveyance of the message in the environment
can be defined as a source of noise. Shannon-Weaver Model of Communication is being criticized with
the aspect of being linear because it is said the communication is a two-sided process otherwise it is
going to be cut off (Ulutasdemir, 2007). Accordingly, by taking an active role by both sides, the process
gains continuity and dynamism. In attempt to provide this dynamism, it is modelled once again by
adding feedback element to the communication process (Figure 2).

Noise Source

Information
Source

DECODING

Receiver

CODING Channel

™ ess2Re
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Figure 2. Communication process (Cheney,2011, cited in Bakioglu, 2014).

There is living activities so the communication everywhere where human exists (Erdogan, 2011). So
it is possible to tell that an educational communication environment consisted of teachers and students.
In traditional educational and instructional environments, the teacher assumes the role of a source of
information and a processor and sender of information (coder). In the communication process, the
sender represents a unit that encodes information or the message for specific purposes and conveys it
to the receiver (Bakioglu, 2014, p. 77). Therefore, within the instructional process, encoding is viewed to
be the information transmission task of the teacher. The processed information to be transmitted is
considered to be the message and instructional methods and techniques used by the teacher to
transmit this information are regarded to be the channel. Receiving the information through their
senses and assigning meaning to it; that is, decoding it, students are viewed to be the receiver. In an
educational environment the reactions of students are evaluated as feedbacks. Because they bring in
cyclical qualification, it can be said that the feedbacks of students are gaining importance day by day.
Feedback is a highly functional element affecting the purpose and the efficiency of the communication
process (Yilmaz, 2003). It is thought that lack of reactions on the part of students indicating that the
information sent is comprehended by them is an important obstacle in front of the continuity of
instructional process and students’ feedbacks are gaining greater importance as they are believed to
make communication process cyclical. Therefore, in educational environments, it might be better to
deal with communication process by involving the feedback element in the process (Figure 3).

Noise Source

Teacher Information aching
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(Information Setting Methods xp _
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Figure 3. Reflection of the communication processes to teaching and learning.
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The purpose of the current study is to investigate the reflections of communication in mathematics
classes from the perspectives of teachers, students and course objectives; thus, it seems to be of great
importance to clearly define the roles of the elements of communication involved in instructional
process. Prior to discussion of each element in detail, communication process should be explained in
terms of the research question. Communication is a cyclical process including successive clusters of acts
depending on the action and reaction relationship between the source and the receiver (Sir, 2015, p.
22). The elements of the process are directly related to its quality and can shape the communication.
For instance, content and form features of the message might affect the efficiency of the
communications between individuals. Agreements made by means of words or signs to convey
thoughts, feelings and information making up the content of a message are defined as language (TDK,
2013). The skill of using language effectively is equal to being in the state of understanding, interpreting
and producing what is told. Thus, language is one of the factors affecting the quality of communication.
The extent to which language has been mastered is directly associated with the transmission of
information during the exchange of the message between the source and the receiver (Chomsky, 2001,
p. 173). When we would like to name the communication on the basis of the message, the naming can
be performed according to the name constituting the content of the message. For example, if the
content of the process is constituted by mathematics that is considered to be a universal language, then
it can be named as “mathematics communication”. If language is one of the connecting elements of the
process, it can be argued that during the process of mathematics communication, the ability of using the
language of mathematics can affect communication. In this connection, settings in which mathematics
communication is carried out can be analyzed in terms of the elements of communication. For instance
math classes can be defined as a communication process whose subject is math. In that process, there
can be effects originating from individual as well as effects originating from subject and nature of math.
In such settings, the message element is comprised of the subjects making up the content of
mathematics. These might be algebra-related subjects as well as geometry-based subjects (MEB, 2013a).
Mathematics subjects placed as raw information in instructional programs and textbooks depending on
the development level of students are imparted to students through the efforts of the teacher; thus,
they can be seen as one of the effective elements of the process (Ozodasik, 2012, p. 6). In the process of
transmitting emotion, thinking and knowledge there can be differences in the interpretation process as
well as originating from individual differences. In the words of Rumi “How so ever much you may know,
what you say is just as how much the other understands you?” Students give feedbacks according to
what they learn (Haciomeroglu, 2009). At this stage there can be meaning differences in the feedbacks
arising from the experience differences of the students.

Most of the Turkish research studies focusing on the subject of “Triangles” comprised of secondary
school students and employ qualitative paradigm, the importance of the current study in terms of the
study group becomes clear (Bitiiner & Gir, 2008). Though there are some quantitative studies reported
in the literature, in the suggestions parts of these studies, the need for further qualitative studies is
emphasized (Arslan & Yildiz, 2010). In this research by using “Shannon-Weaver Model of Mathematical
Communication” as a base it is aimed to put forward the individual differences and similarities the notes
of the students who take in classes during subjects. The subject of the study is formed as “How the
reflections of the communication in math classes are where the triangles subject is taught to the student
notes from the perspectives of teacher, student and acquisition”. For having different figurations as
graphic, algebra and verbal figuration, triangle subject is chosen. It is thought the study conducted can
contribute to the needs of qualitative study in the field letters by shedding light to the question of “How
is the reflection of teacher-student communication in math classes?” Moreover, the studies conducted
on the subject of “triangles” were found to be mostly focusing on computer-assisted mathematics
instruction, investigation of achievement, attitude and opinion, engineering-related matters and
analysis of theorems. Besides, the study conducted is thought to contribute to the field letter the fact
not to be encountered studies about in-class communication.
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Method
Research Design

Qualitative approach is adopted in this study. Within the scope of the study the differences and
similarities in the student notes are put forward and the relationships are revealed by making inferences
toward math communication process (Yildirnm & Simsek, 2011, p. 111). With this aspect the study is a
case study. In this way, themes were determined and analyses were conducted in relation to these
themes (Cepni, 2012, p. 51). In this regard, the current study is a case study investigating the note-taking
patterns of students within the context of interconnected systems such as the teacher, the student and
instructional methods (McMillan, 2000, p. 50). The case study is generally used while seeking answers to
“How”, “Why” and “What” questions was preferred for the in-depth analysis of the “feedback” element
of the communication process in mathematics classes (Cepni, 2012, p. 71). Thus, it was intended to
conduct an in-depth analysis of the students’ records under different dimensions.

Participants

Unlike quantitative studies, qualitative studies attach greater importance to the depth of the study
rather than its generalizability. Therefore, in the selection of the study group, great care should be taken
to allow in-depth analysis to be conducted (Cepni, 2012, p. 56). By using purposive sampling selection,
profound information can be gathered about a phenomenon or topics that have a central importance
for the purpose of the study (Patton, 1990, p. 169). In the current study aiming to elicit the reflections of
the communication process taking place in mathematics classes in students’ in-class recordings, a class
selected from among the ninth grade classes in an Anatolian high school in the city of Bursa makes up
the study group. In attempt to the study shed light to the high and middle school math classes a ninth
class of 34 which is accepted as a transition period is chosen. Within the context of purposive sampling
selection method, individuals who are thought to give the most suitable responses to the research
questions are selected (Aziz, 2013, p. 93). In this regard, purposive sampling method was employed in
the current study.

Instrument

The communication of the shift in math classes was observed. In mathematics classes regarded to be
communication settings, observation method not requiring any mediator to collect the data making up
social communication incidents and allowing direct and first-hand collection of data was preferred
(Cohen, Manion, & Morrison, 2007, p. 396). The communication process during the class was observed
with unattended observation and for the natural environment structured observation was made.
Observation data was obtained by taking field notes in the class environment. Within the scope of 2013
High school mathematics curriculum (MEB, 2013a) observations were made during the acquirements
belonging to “Triangles” sub-learning objective. The notes that five students they had taken who can
represent the shift were discussed and examined as a written material by classified according to
successes of students during the class.

The data collected during the observations are of importance in terms of reflecting in-class
communication process. As it was intended to investigate the effect of this communication process on
the notes taken by students, the notes taken by the students during the class were evaluated and
analyzed as written materials. During the teaching of the subject of “triangles”, materials including
questions developed in advance were used to save time and the students took their notes on these
materials. In line with the purpose of the current study, a successful, two moderately successful and two
unsuccessful students were selected and thus the notes taken by totally five students during the class
were analyzed. The diversification of the behaviors encoded during communication process according to
students in this study, the students were classified depending on their achievement levels and thus five

75



Biisra SUR, Ali DELICE- Cukurova Universitesi Egitim Fakiiltesi Dergisi, 45(1), 2016, 71-98

students to make up the study group were determined. The current study is a part of a more
comprehensive study looking at the different dimensions of mathematics communication process.
Within the current study, materials on which the participating students took notes and their exam
papers were analyzed. Yet, the results of the comparative analyses conducted were not included in the
findings of the study. In the current study, codings that will lay the ground for the more comprehensive
study are presented. Datum are described by detecting with content analyses method, interpretations
are tried to be made about findings with reference to relationships between these descriptions which
are made systematically.

Three main themes are determined with the aim of inspecting the in-class communication. A
thematic frame is formed for analyzing the student notes with the codes. Thereafter written sources
which are obtained from five students were examined and the reasons that differences and similarities
between the notes that students took and the reflections of the in-class communication process to the
students were tried to be described by analyzing the student notes for every coding.

Data Collection Procedure

Strauss (1987) contends that the tendency towards the standardization of qualitative data analysis
hinders researchers from conducting in-depth analyses and thus restricts their research (Cited in Yildirim
& Simsek, 2011, p. 221). The data were organized and classified according to the themes emerging
within the context of the research questions determined in light of the literature and then the
relationships between the data were attempted to be elicited. Therefore, the data were described by
analyzing them through the content analysis method and on the basis of the relationships between
these descriptions, interpretations were made about the findings. In the general evaluation of the
observation data, three main themes were determined to investigate the in-class communication
process (Yildirnm & Simsek, 2011, p. 227). The observation data were analyzed around these three
themes in a detailed manner and thus the acts and information making up the content of each theme
were encoded. By using these codings, a thematic framework was constructed to analyze students’
recordings (Delice, 2010). Then, the written data obtained from the students were examined by means
of document analysis. In this way, how the information conveyed by the teacher during student-teacher
communication is perceived by the student was attempted to be revealed. To this end, the data
collected from five students were analyzed in relation to the codes determined under the three themes.

Result

Though the data collected through the observations have a dynamic structure, the document
analysis data have a static structure. The findings obtained as a result of the analysis of the dynamic data
were evaluated as “in-class mathematics communication observations”. The data considered to be static
were analyzed through the document analysis method.

Mathematical Communication Observed In-class:

It is seen that the in-class communication process is a mutual transmission and activity between
students and teacher. Teachers point out that they give more importance to the cognitive processes.
Lecture period is as drawing the questions on the board by teacher, comparison of the drawing with the
one on the book by the students, verbal comments, solution of the question in written, transferring the
solution to the book. Besides teacher enables students to take an active role on the board. The process
was maintained through the mutual exchange of mathematical information. These communication acts
can mostly be evaluated within the framework of cognitive knowledge (MEB, 2013b). However, it is
thought that the subject of “triangles” requires not only cognitive acts but also psycho-motor acts
during the process of problem solving. Though it is scientifically not accepted that in student selection
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systems, only cognitive development becomes the subject of measurement and evaluation, it is
accepted by teachers. During the observations, it was seen that the students were provided with written
materials on which the problems were written in advance instead of using their notebooks so that
differences between the students would not affect the speed of instruction.

The factors that can lead to differences by affecting the process were subsumed under three main
themes depending on their roles in communication that are “teacher perspective”, “student
perspective”, “objectives perspective”. The evaluation of the observation data from three different
perspectives is as follows;

Teacher Perspective:

The methods used as a channel during the transmission of the knowledge are evaluated in terms of
communication types into two different perspectives. The first of these is “written communication”
(Aktas, 2005) and the second one is “verbal communication” (Gines, 2011). The coding of the teacher
behaviours in term of written and verbal communication in the education process is pointed out in the
Table 1.

Table 1.
Codes of Types of Communication from the Teacher Perspective.

WRITTEN COMMUNICATION VERBAL COMMUNICATION
Behaviour Code | Behaviour Code
Drawing different from the book while ov1 Articulation of the questions verbally. 0s1
drawing figures on the board. Asking additional questions to the 0s2
Making geometrical mistakes while drawing | OY2 students over the questions.
figures on the board. Answering the students’ questions. 0s3
Writing the algebraic information different | OY3 Verbal Problem solving 0s4
or wrong/deficient. Expressing information verbally apart 0s5
Making algebraic mistakes while solving the | OY4 from the ones on the book.
problems. Giving wrong additional information. 0s6
Writing questions apart from the ones in (0)%]
the book.
Using the abbreviations. 0)73

When Table 1 is examined, it is seen that a total of 12 codes, 6 of which from the written
communication and 6 of which from the oral communication, were obtained from the teacher
perspective in relation to the types of communication. OY1 is the coding representing the behavior
drawing the different figures from the same material during the lesson. The differentiation scope of this
act is restricted to visual differences in geometrical figures. Geometrical mistakes emerging during the
drawings are considered to be OY2 behavior. Three different coding were performed in relation to the
differences seen in writing algebraic information and these coding are information given in the question,
problem solution and information not related to the question. Writing of algebraic information different
from the information given in the textbook, or its algebraically faulty or missing writing is considered to
be QY3 behavior, commitment of algebraic mistakes in the solution of a problem is considered to be
0OY4 behavior and provision of information out of the textbook is considered to be OY5 behavior. 0Y6
behavior, on the other hand, represents the use of abbreviations that are considered to be the products
of didactic agreements occurring in the class. Besides figures, pictures, goods, numbers, symbols,
written or oral expressions, every type of measurement, value, phenomenon and oral materials were
considered to be findings throughout the research process (MEB, 2013b). Thus, acts that were
considered within the scope of oral communication process in the instructional setting were coded and
6 basic types of behavior were determined. Here, oral communication process was regarded as the
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expression of information orally and presentation of new information. “Explanation of the question
orally” was coded as 0S1. Rephrasing of the questions given in the materials was considered within the
framework of 0S1 coding. During the observations, the most frequently encountered oral act was OS1.
In the presentation of new information, acts were coded under two themes being inquiry and informing.
An act of inquiry coded as 0S2 can be expressed as “asking additional questions to students on the basis
of the given questions”. These acts including clue-type questions were frequently used to enhance the
students’ communication with the questions during the problem-solving process. First of the
informative acts is OS3 behavior defined as “answering students’ questions” emphasizing mutual
communication. According to the theory of multiple-intelligence, the best means of learning for
individuals having verbal-linguistic intelligence is learning by listening, speaking and discussing. The
behavior of “solving problems verbally” oriented towards individuals having verbal-linguistic intelligence
was encoded as 0S4. The behavior of “verbal expression of information outside the textbook” was
encoded as OS5. In relation to the accuracy of information, the behavior of “giving erroneous
information” was encoded as (S6.

Student Perspective:

It was observed that students are usually passive listener. It was seen that some students maintained
continuity in the learning process by giving feedbacks. Less than half of the students had difficulties in
getting in touch with using math and daily language and making description over terminological words.
It was observed that 25% of the students tended to solve problems by imitating the information existing
in books. It was understood that 55% of the students following the lecture took notes bounding to board
and teacher centered. It was observed that some of the students who were in sight of the teacher did
not follow the lecture. As for 10% of the students acted intending to comprehend the subject by
synthesizing the information. Behaviours that have influence over the learning of the students during
the communication process are evaluated and coded by depending upon the activity of the students
during the process (Table 2).

Table 2
Behaviour Codes Depending the Activity from the Student Perspective.

ACTIVE STUDENT PASSIVE STUDENT
Behaviour Code | Behaviour Code
Listening to the teacher AO1 | Physical Mobility PO1
Taking note without questioning AO2 | Being interested in the subject out of | PO2
Listening to the teacher and taking notes AO3 the lecture
Listening to the teacher and taking notes by | AO4
questioning

Within the coding performed, the students’ behaviors were grouped under two themes depending
on the extent to which the students participated in the lesson. The students exhibiting first group of acts
were called “active students” and the students exhibiting the second group of behavior s were called
“passive students”. The acts of the active students were encoded depending on the degree of activity.
The students exhibiting the behavior of AO1 were determined to be the students only demonstrating
the act of listening to the teacher. These students did not participate in the lesson but only listened to
their teacher. The students exhibiting the behavior of AO2 were the students showing the tendency
towards taking notes from the beginning to the end of the lesson. These students performed the
behavior of note-taking without questioning the accuracy of the information. They did not participate in
the verbal communication process either as a speaker or as a listener. The students performing the
behavior of note-taking without questioning but at the same time performing the act of listening were
stated to be the students demonstrating the behavior of AO3. In general, the students who were in the
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position of listener before performing the act of taking note preferred to undertake the acts of asking
questions, reasoning and inquiry etc. According to these students, all the information given by the
teacher is correct. All the information written on the board is free of error. The students, who besides
being “listener”, actively participating in in-class communication as “speaker” were demonstrating the
behavior of AQ4. These students adopting a critical perspective exhibit an inquisitive attitude by
critically analyzing the accuracy of the information.

The students’ behaviors called passive students were divided into two. The students exhibiting these
acts did not participate in in-class communication process and they were isolated from the lesson. The
students exhibiting the behavior of PO1 tend to sleep or have conversations not related to the content
of the lesson during the class. Thus, they demonstrate attitudes making it impossible for the teacher to
communicate with them. Within the context of the behavior of PO2, the students got engaged in
another school subject and thus somehow put some obstacles in front of communication and the
process.

Gain Perspective:

In the observations it was seen that the subject and gains affect the communication. Besides gain
process differs depending familiarity of the students to the gains. It was observed that students are
more active in the gains that have a characteristic of repetition of the secondary school math
curriculum. It was also seen that students have difficulties in adapting the new knowledge to their prior
knowledge. The objectives perspective was discussed under two headings being “Repetitive Objectives”
and “New Objectives”. For example, “Objective 9.4.1.3. belonging to ninth-grade mathematics
curriculum shows that the angle opposite the longer side of a triangle is bigger.” and “Objective 9.4.1.4.
determines in which cases three lines whose lengths are given make up a triangle.” These objectives are
related to the following objectives of 8th grade mathematics curriculum; “Objective 8.3.1.2. relates the
sum of the lengths of two sides or their difference to the length of the third side.” and “Objective
8.3.1.3. relates the lengths of the sides of a triangle to the measures of the angles opposite of them.”
Therefore, the objectives 9.4.1.3 and 9.4.1.4 are repetitive objectives.

Document Analysis

n o u

After the observations, the books of five students who are “successful”, “middle”, “unsuccessful”
were taken and examined depending the behaviours coded beforehand. Moreover, differences or
similarities demonstrated by each act depending on students’ achievement were also discussed. The
reflections of acts in terms of teacher perspective are as follows;

During the instructional process, it was observed that there are differences between the information
possessed by the teacher in the position of the sender and that of the student as the receiver. When
inspected on the basis of behaviours because students follow the lecture with the help of book,
behaviour of QY1 is not distinguishing. Behaviour of OY2 does not affect the problem solving process of
the students. Behaviour of QY3 differs according to students with respect to their notes. But during the
observations it was seen that students objected to the wrong information and enable them to be
corrected. Especially numeric mistakes were noticed by students and corrected. When behaviour of 0Y4
was corrected it was seen that students noted the correct information bur when it was not corrected
successful and interrogator students took note by correcting the information. It was observed that in the
class nature behaviour of QY6 abbreviations are understood by students and gain didactic dealing
qualification.

Though the teacher drew the question on the board as different from the textbook, no difference
based on the drawing was observed in the solutions of the students. For example, in one of the
questions related the features of triangles whose medians are vertically crossing, the teacher drew the
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figure related to the question as different from the one given in the textbook and asked the students to
find the solution. In this process, the teacher was able to draw only the attention of active students. The
students demonstrating the behavior of AO4 started to solve the problem without waiting for the
teacher to complete his/her drawing. The students exhibiting the behaviors of AO1 and AO2 waited for
the problem to be solved on the board. The students displaying the behavior of AO3 were able to have
the solution on the basis of the teacher’s drawing in which, different from the text book, [BG] median
was connected with [AC] (Figure 4). This difference in the drawing of the teacher directed AO3 students
towards the solution.

Book Chart Teacher Chart

A (4
Y

B D c B
Figure 4. OY1 Behavior

Problem solutions were conducted in a similar manner. As the students performed their solutions on
figures drawn in advance, they overlooked the drawing on the board.

Book Chart Teacher Chart

A Sekilde,

x [AB] L [BD]
F A,E,C ve FED
3 E noktalan dogrusal
B 5 ¢ x=1 D

IAC| = |FD]|, |FB|=3cm, |BC|=5cm
IAF|=x, |ICD|=x-1
Yukandaki verilenlere gére, |AF|=x kag cm dir?

A3 B) % c)a @ B)Ss
o de povel © . k) DS =
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Figure 5. OY2 Behavior

In the sample given in Figure 5, in the question statement, it was stated that F, E and D points are
linear thus [FD] is a line segment. But in the drawing of the question on the board, these tree points
were drawn as non-linear points. In that case, in the drawing of [FD] line segment, geometrical error was
committed. When the notes taken by the students were examined, as in the sample, the students
overlooked the drawing on the board and were able to attain the correct solution. Particularly numerical
mistakes were recognized and corrected by the students. For example, when the length of [AB] was
written as 4 cm instead of 5 cm, it was recognized by the students.
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When the behaviour of OY4 was recognized and corrected, it was observed that the students wrote
the correct information and when it was not corrected, then successful and inquisitive students wrote
the information after correcting it. That is, the behaviour of 0Y4 varied depending on the student
perspective. It was observed that the students exhibiting the behaviours of AO1, PO1 and PO2 did not
take notes; the students displaying the behaviours of AO2 and AO3 took notes of erroneous information
and the students displaying the behaviour of AO4 write took notes of the correct information.

The behaviour of QY5 varied according to student perspective. It was observed that the students
exhibiting the behaviours of AO1, PO1 and PO2 did not take any notes, the students displaying the act of
AO2 only took the notes of the written information and the students demonstrating the behaviours of
A03 and A04 took the notes of both spoken and written information. It was also observed that the
written information was written as they were but spoken information was written by organizing.

It was observed that the behaviour of OY6 was understood by students and the abbreviations were
used by the students while they were taking notes as they had been used in the class.

ﬁk =
- = TOT

- ABE ~ AgC

e Py
foel #[8<] APoEY o
AABED =4 A(RE)
AlDBce)=€C U . L
1RE! -7 éu
!f’C' . '{: = ksl ’-j
u

Figure 6. OY6 Behavior

In Figure 6, the abbreviation “T.O.T” stands for “Basic Ratio Theorem”, which is one of the basic
theorems of similarity. This abbreviation was used in many similar types of questions to indicate their
similarity. The same abbreviation was seen in the textbook.

The behaviour of OS1 was pursued by the active students but not by the passive students. The
behaviour of 0S2 was taken note by the students exhibiting the act of AO4 but not by the other
students. The behaviour of 0S3 was committed by the active students as a response to the asked
questions and the students did not take the note of this oral communication process. Moreover, the
students also did not take the note of the behaviour of OS4. Only AO3 and AQ4 students took the note
of the behaviour of 0S5. The behaviour of 0S6 was discussed and corrected during the in-class

communication process and then the students took note of it. The passive students did not take notes
but the active students did.

In the evaluations conducted in terms of the objectives, the students were observed not to take
notes of the repetitive objectives as they were familiar with them. As for the new objectives, AO2, AO3
and AO4 students were observed to take notes. It was observed that the passive students were not
prone to take notes but the active students were.
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Discussion & Conclusion

“The Principle of Economy” is one of the principles to be taken into consideration while planning
instructional processes so that time, effort, money and energy should not be wasted (Baki, 2008, p.
369). When the teacher was active in the classes conducted in mutual communication, the students
followed the teacher’s written and oral mathematics language. During teaching the lessons it is
responded positively that students follow the teacher from the book instead of taking notes in terms of
timing. But it is thought that tending of some students towards passiveness by taking notes of the
teacher one-to-one will remove the students from a researcher and interrogator manner. The fact that
student does not make a connection between the usage of mathematical and daily language can be
commented as the teaching environment cannot reach the cognitive targets (Soylu & Soylu, 2006). It
was observed that some of the students acted aiming to apprehend the issue by synthesizing the
information (see page 20). These students are thought to use the math successfully in their daily life
problems. Teaching of the class by presenting rules to students as they are in textbooks and solving
problems may turn students into learners tended to memorize information without critically analyzing it
and such teaching might be an indicator of behavioristic approach. Frequent use of mutual
communication in classes might indicate the effect of constructivist approach; the lack of participation
on the part of the students and lack of activities promoting the construction of knowledge might
indicate the dominance of behavioristic approach (Schunk, 2011, p. 65; Altun, 2006). Cognitive
processes to be imparted to students during mathematics education can be defined as use of
mathematical expressions, model construction, making mathematical inferences, use of mathematical
symbols and abstraction.

During the instructional process having the mission of preparing humans for life, it is necessary to
inculcate cognitive skills of reasoning, associating, communication and problem solving that can help
individuals to be successful in real life (Baki, 2008, p. 503). When the problem solving was observed, it
was seen that some of the students tended to imitate the information given in the textbook and more
than half of them relied on what was written on the board by the teacher and all these indicate that
students were in the position of passive receivers. This might mean that students cannot solve problems
whose solutions are not demonstrated by the teacher and thus they become unsuccessful in
constructing problems (Celik & Guler, 2013).

In traditional education, information is directly transferred to individuals and accordingly students
usually take the role of the listener in educational and instructional settings (Gluven & Karatas, 2004).
Within the context of constructivist approach, students are provided with settings in which they can
construct their own knowledge through physical and social interaction. In the current study, the teacher
was observed to assume the role of “source of information” in the communication process as in the
interpretation of Shannon-Weaver mathematical communication theory in educational process. The
students, on the other hand, were observed to be mostly in the position of “listener”. However, the act
of listening is a process requiring being active because the listener should understand and evaluate the
oral messages and then determine the proper action. To do so, the listener should be attentive to the
message and interpret it. When students are evaluated in terms of their being active listeners, low level
of listener activity in terms of the continuity of communication might be interpreted as students’ not
being able to express themselves (Hatirasu, 2013). The student taking the role of an active listener
during the communication process can find opportunities to express his/her opinions about the subject
by participating in the activities carried out in the learning environment. As this requires the possession
of a certain level of information, it indirectly affects the student and encourages him/her to make
inquiry and research in a questioning manner (Kiziloluk, 2001). This leads to the formation of a student
profile having the skills of problem solving, reasoning, associating and communicating. These skills are
defined as the basic skills in the mathematics education program issues by the Ministry of National
Education (MEB, 2013a). Moreover, in this program, it is stated that creation of settings where students
can express and discuss their opinions is one of the priorities of the mathematics education program
and that talking, listening and writing about mathematics can improve students’ communications skills
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and contribute to students’ better understanding of mathematical concepts. In the current study, it was
concluded that the students actively participating in the communication process could control the
situations affecting the communication positively or negatively. In this regard, the current study
supports the main objectives of the mathematics education program.

Another important finding of the current study is that when the board where the teacher drew the
figures and solved the problems are not cleaned well, then what is left on the board might be copied by
students on their notebooks without questioning and then these missing notes might lead to
misunderstandings on the part of students (Zembat, 2008, p. 12). Similar misunderstandings might
result from the teacher’s writing missing information on the board or the student’s erroneously copying
what is written on the board in their notebooks. As can be seen communication to be established
through listening or writing may play an important role in the construction of information and the
realization of coherent understanding.

The observations and findings of the math lessons which the informations are structured or
developed are such as to emphasize that students and teachers are individuals that share common
anxiety, interest and problems and that situation points out that mathematical communication can be
tried to explain by application community theory (Wenger, 2008). Socio-psycho-mathematical
relationship between teacher and student can be explained by usage of speaking-writing-listening
communication skills which the student or teacher feel most comfortable with and the usage of
symbol/representation with the difference of problem solving process of Delice and Ergene (2015). The
teacher and student communication relationships, which liken these skills to individuals, came true
within the social phenomenon. Healthy communication can be mentioned if it is related to this skill and
the usage of symbol/representation otherwise it has to be made effort for communication.

It was observed that students used the mathematical terminology incorrectly. Activities that
intended learning of the terminological meanings of the mathematical terms could have a reducing
effect. The fact that students followed the teacher from the book has a restrictor affect so the usage of
technology actively in the learning environment can contribute to the reflection of mathematical
language to the student notes. It is observed deficiency for students in practical usage of the letters and
words of the mathematical language and using them in new, different context without deteriorating the
meaning. While the teacher’s written and verbal presentation process and student records are tried to
be almost the same, semantic loss and linguistic performance mistakes in the student records cannot be
prevented. Weekly note evaluations of the teachers can contribute to the using the students’ verbal
language and, their taking notes. Besides is thought that addition of mathematical communication
oriented mathematical reading and writing whose content is formed by the theme “mathematic as a
language” to syllabus. This study might contribute to the literature by providing guidance to future
studies. Future research might compare students’ in-class performance and exam performance by
collecting their written notes and exam papers from the mathematics classes.
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Tirkge Strumii

Girig

insan tabiati itibariyla toplumsal bir varliktir ve sosyallige icgiidisel olarak kuvvetli bir egilim
gostermektedir (Erglin, 1997, s. 21). Bu sebeple iletisimin insanlar icin 6énemli bir unsur oldugu
soylenebilir. Bir kavram olarak iletisim, bircok disiplinin kesisim noktasinda yer alan ve bu nedenle ¢ok
sayida anlami kapsayan coksesli bir kavramdir (Mattelart & Mattelart, 2003, s. 1). Bu coksesliligin bir
sonucu olarak iletisim kavramina ait farkhlik ve benzerlikleri olan ¢ok sayida tanima rastlamak
mimkiindiir. ingilizce ve Fransizca’daki “communication” kelimesinin Tirkce karsiligi olan “iletisim”
kavraminin 4560 farkh kullanimi olmasina karsin bu kullanimlarin siniflandirilarak 15 anlama
indirgenmesi dikkat gekicidir (Yilmaz, 2003). Anlamlari genel olarak temsil edecegini sdyleyebilecegimiz
bir tanim; iletisimin, bilingli veya bilingsiz, amacl veya amagsiz dislinceleri ve duygulari belirtmek igin
yapilan mesaj alisverisi oldugunu ifade ederken (Bayraktar, 2014) baska bir tanim; insanin biyolojik,
psikolojik ve toplumsal varligini Gretebilmesinin ve gelistirebilmesinin zorunlu kosulu olan dusinsel ve
iliskisel faaliyetler biitiini oldugunu vurgular (Erdogan, 2011). TDK (2013) ise iletisim kavramini “insanlar
arasinda duygu, dislince ve bilgilerin her tirli yolla baskalarina bildirimi” olarak tanimlamaktadir.
iletisim kuramlari gergevesinde yapilan bu kavram tanimlarinda iletisim “faaliyetler bitiinii”, “mesaj
ahsverisi” ve “duygu, distlince, bilgi aktarimi” olarak ele alinmistir. Ardisik davranis dizininden olusan bu
islemler anlik degildir bir sureg¢ gerektirir. Dolayisiyla genel anlamda bir “ileti aligverisi” olarak
tanimlanan ve eylem ya da eylemler dizisi olan iletisimi bu yapisiyla bir sire¢ olarak degerlendirmek
mimkindir (Yilmaz, 2003).

iletisim siireci pek ¢ok arastirmaci tarafindan ele alinarak modellendirilmistir. Shannon (1948) ve
Weaver (1963) gelistirdikleri iletisim modelinde siirecin unsurlarini belirleyerek iletisimin bilgiyi aktaran
ile aktarilan bilgiyi alan bireyler arasinda gerceklesen ¢ok boyutlu bir siire¢ oldugunu ifade etmislerdir
(akt: Mattelart & Mattelart, 2003, s. 46). Giinimiizde “Shannon-Weaver Matematiksel iletisim Modeli”
olarak bilinen bu modelde iletisim siireci “kaynak”, “kanal” ve “hedef” olmak lzere li¢ temel unsurdan
olusan dogrusal ve mekanik bir yapi olarak ele alinir (Lashley, 2003, s. 45). Bu mekanik yapinin temel ve
yardimci unsurlari olan her birim birbirinden farkli gérevler Ustlenerek siirecin tamamlanmasina katki
saglar (Sekil 1). Modele gore bilgi kaynagi; iletinin olustugu, gonderici; iletinin kodlandigi, kanal;
kodlanan iletinin hedefe ulasmasini saglayan iletici, alici; kanalla gelen isaretleri hedefe ulastiran, hedef;
alicidan iletilen kodlarin yorumlandigi ve anlamlandirildigi birimdir ve isaret; iletinin kodlanmis hali,
glriilti kaynag ise kaynaktan cikan ileti ile hedefe varan ileti arasindaki fark sebebidir (Ozgakir,
Dagdeviren & Gorpelioglu, 2004). Her unsuru tanimlarken kullanilan, temel 6lgit gorevi goren ileti; yaz
veya soOzle gonderilen bilgi (TDK, 2013) olarak tanimlanmaktadir.
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Sekil 1. Shannon-Weaver Matematiksel iletisim Modeli (Yilmaz, 2003).
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Modelde iletisim, kaynak konumundaki kendi bagina iletilmesi miimkiin olmayan mesajin gdnderici
tarafindan kodlanarak kanal yardimiyla aliciya ulastiriimasi ve alici yardimiyla ¢oziilerek hedef tarafindan
alinmasi islemlerinin artarda gergeklesmesiyle meydana gelen tek yonli bir suregtir (Cubukgu, 2006).
iletisim kurulan ortamin &zellikleri siirecin yorumlanmasini dnemli él¢iide etkiler (Ozodasik, 2012, s. 6).
Dolayisiyla siirecte mesajin iletilmesini engelleyici ortamdan kaynakli pespektiflerin her biri gardlti
kaynagi olarak ifade edilebilir. Shannon-Weaver iletisim modeli dogrusal olmasi yoniyle elestirilen bir
model olmustur. Clnkl savunulanin aksine iletisimin ¢ift tarafli bir sire¢ oldugu ve iletisim kuran
taraflardan biri aktifken digeri pasif konumda olursa iletisimin kopacagi séylenmektedir (Ulutasdemir,
2007). Dolayisiyla gonderici ile hedef arasindaki iletisim sireci her iki tarafin da iletisimde aktif rol
almalariyla siireklilik ve dinamiklik kazanir. Bu dinamikligi saglamak amaciyla iletisim siirecine donit (geri
bildirim) 6gesi eklenerek yeniden modellenmistir (Sekil2).

Giiriiltil Kaynag

p—

KODLAMA Kanal _,fg::ﬁ.k
et fleti feti T Mt

Duimiit (Geri Bildirim)

Sekil 7. iletisim Siireci (Cheney,2011’den Cite in: Bakioglu, 2014).

insanin oldugu her yerde yasam faaliyetleri ve bu faaliyetlerin kaginilmaz geregi olan iletisim vardir
(Erdogan, 2011). Oyleyse, egitim 6gretim ortami olan siniflarin &grenci-dgretmen ve dgrenci-dgrenci
arasinda karsilikli etkilesimin oldugu iletisim ortamlar oldugunu séylemek mimkindir. Geleneksel
egitim o6gretim ortamlarinda ¢ogunlukla 6gretmen bilgi kaynagi veya kitaplardaki ham bilgiyi isleyip
gonderen (kodlayic) roliini Ustlenmektedir. iletisim siirecinde génderen, belirli bir amaca yénelik
bilgileri yani mesajlari kodlayan ve kanallar araciligiyla aliciya aktaran birimdir (Bakioglu, 2014, s. 77).
Dolayisiyla kodlama, 6gretim sirecinde Ogretmenin bilgiyi aktarim goérevi olarak gorilir. Aktarilan
islenmis bilgiler mesaj, 6gretmenin bilgiyi aktarirken kullandigi 6gretim yontem ve teknikleri ise kanal
olarak degerlendirilmektedir. Bilgileri duyu organlari yoluyla alip zihinsel siireglerle anlamlandirarak
¢6zen yani kod agma islemini gerceklestiren &grenciler de alici rolini (istlenmektedir. Ogretmen
merkezlilikten 6grenci merkezlilige gecisin hizli bir sekilde gergeklestigi 6gretim ortamlarinda 6grenci
tepkileri ise donut olarak degerlendirilmektedir. Dontler, iletisim siurecinin amaci ve verimliligini
etkileyen son derece islevsel bir 6gedir (Yilmaz, 2003). Ogrencilerin bilgi aktarimi etkisine karsi bilgiyi
anlamlandirdigina dair tepki vermemesinin 6gretim siirecinin siirekliligine engel oldugu disliniilmektedir
ve iletisim silirecine déngisel nitelik kazandirmasi agisindan 6grenci dénitlerinin giinden gliine 6nem
kazandig soylenebilir. Bu sebeple egitim 6gretim ortamlarinda iletisim sirecini doniit 6gesi sirece dahil
edilerek ele almak mimkundir (Sekil 3).
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Sekil 8: iletisim Siirecinin Egitim- Ogretime Yansimasi
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Matematik siniflarindaki iletisimin 6gretmen, 6grenci ve kazanim perspektifinden yansimalarinin
belirlenmesinin amaglandigi arastirmanin temel dayanagini olusturmaya yonelik olarak, egitim 6gretim
surecindeki iletisim unsurlarinin rollerini net tanimlamalarla ifade etmek 6nemlidir. Ancak her unsur
ayrintili olarak ele alinmadan &nce iletisim siireci arastirma sorusu baglaminda aciklanmalidir. iletisim ;
kaynak ve alici arasindaki etki tepki durumuna bagh ardisik davranis 6beklerini iceren dongisel siirectir
(Suir, 2015, s. 22). Siirecin unsurlari kalitesini baglayici nitelikte olup iletisimi sekillendirebilirler. Ornegin;
ileti unsurunda mesajin igerik ve bicim ozellikleri bireyler arasindaki iletisimin etkililiginde rol oynayabilir.
Mesajin igerigini olusturan dislince, duygu ve bilgileri aktarmak icin kelimelerle veya isaretlerle yapilan
anlasmalar dil olarak tanimlanmaktadir (TDK, 2013). Dili etkili kullanabilme becerisi séyleneni anlama,
yorumlama ve (Uretebilme durumunda olmaya esdegerdir (Chomsky, 2001, s. 173). Dolayisiyla dil
iletisimin kalitesini etkileyen faktorlerden biridir. Dile hakim olma derecesi iletisimde kaynak ve hedef
arasindaki mesaj alisverisinde bilgi akisinin artmasini saglar. iletisimi mesaj 6gesine bagl olarak
isimlendirmek istedigimizde mesajin icerigini olusturan isme bagli adlandirma yapilabilir. Ornegin siirecin
icerigini evrensel bir dil olarak kabul edilen matematik olusturursa siireg, “matematik iletisimi” seklinde
adlandirlabilir. Dil, iletisim sirecinin baglayici unsurlarindan biri ise matematik iletisimi sirecinde
matematik dilini kullanabilme durumunun iletisimi etkileyecegi ifade edilebilir. Buna bagh olarak
matematik iletisiminin gergeklestirildigi ortamlar iletisim unsurlari baglaminda incelenebilir. Egitim
Ogretim ortamlarindaki matematik dersleri 6gretmen ve 6grenci arasinda gergeklesen bir matematik
iletisimi olarak degerlendirilebilir. S6z konusu ortamlarda mesaj 6gesi, matematigin icerigini olusturan
konulardan meydana gelmektedir. Buna bagh olarak cebir temelli konular olabilecegi gibi geometri
temelli konularin varligindan da sdz etmek miimkiindiir (MEB, 2013a). Ogrencilerin gelisim diizeylerine
bagh olarak hazirlanan 6gretim programlarinda ve ders kitaplarinda ham bilgi olarak bulunan matematik
konulari 6gretmen tarafindan islenerek 6grenciye kazandirildigindan sirecin etkileyici unsurlarindan biri
olarak degerlendirilebilir. Bireylerin duyugsal ve bilissel gelisim siireglerinin Griini olarak degerlendirilen
duygu, dislince ve bilgilerin aktarim siirecinde bireysel farkliliklar olabilecegi gibi anlamlandiriimasi
siirecinde de farkliliklar s6z konusu olabilir (Ozodasik, 2012, s. 6). Mevlana Celaleddin-i Rumi’nin
deyisiyle “Ne kadar bilirsen bil; soéylediklerin karsindakinin anladigi kadardir”. Dolayisiyla okullarda,
matematik iletisimi slirecinde 6gretmen ve dolayisiyla 6gretim yontemleri degiskenlik gostermese de
ogrencilerin kazanimlari 6grenmelerinde farkliliklar gozlenebilir (Haciomeroglu, 2009). Bu 6grenmeler
ogrencilerin 6gretmenlere verdikleri donitler olarak ele alinirsa donitlerdeki bu degiskenlik alici
konumundaki 6grencilerin tecriibe farkhliklarindan kaynaklanan anlam degisiklikleri olabilir.

Calismada zaman igerisinde déngisel nitelik kazandirilan “Shannon-Weaver Matematiksel iletisim
Modeli” baz alinmistir. Okullardaki matematik derslerinde 6gretmen ve matematik 6gretim kazanimlari
unsurlarinin degiskenlik gostermedigi durumlar géz éniine alinmistir. Buna bagl olarak siniflarda alici
roliindeki 6grenci unsuruna gore siire¢ c¢iktilari, yani 6grencilerin derste kaydettigi notlardaki bireysel
farkhlik ve benzerliklerin ortaya konulmasi amacglanmistir. Arastirma odagi cercevesinde 6grencilerin
dersin islenisi sirasinda defterlerine ya da kitaplarina yazili olarak aldiklari notlar 6grenci kayitlari olarak
degerlendirilmistir. Matematiksel iletisim sirecinin derinlemesine incelenerek 6grenci ve 6gretmen
agisindan dokiimanlara yansimalarin tanimlandigi calismanin problemi, “Ucgenler konusunun islendigi
matematik siniflarindaki iletisimin 6gretmen, 6grenci ve kazanim perspektifinden 6grenci kayitlarina
yansimalari nasildir?” olarak sekillendirilmistir. Grafik, cebir ve sézel temsil olacak sekilde birbirinden
farkh temsil bigimlerini barindirdigi icin Gggenler konusu secilmistir.

“Ocgenler” konusu Uizerine Tirk matematik egitimi literatiiriinde yer alan c¢alismalarin
orneklem/calisma grubu baglaminda genel olarak ortaokul 6grencilerinin secildigi ve nicel paradigmaya
sahip oldugu disinuldiginde ¢alisma grubu baglaminda bu ¢alismanin 6nemi dikkat ¢ekmektedir
(Bitiner ve Gir, 2008). Nitel calismalarin varligindan bahsedilse de (Arslan ve Yildiz, 2010) bu
¢alismalarin onerilerinden nitel paradigmaya sahip calismalarin eksikligi géz ardi edilmemelidir. Yapilan
calismanin “matematik derslerindeki 6gretmen 6grenci iletisiminin yansimalari nasildir?” sorusuna isik
tutarak alan yazindaki nitel calisma ihtiyacina katki saglayacagi dusinilmektedir. Ayrica “liggenler” ile
ilgili yapilan calismalarin gelisen teknolojik gelismelerin de etkisiyle bilgisayar destekli matematik
ogretimine iliskin calismalar; basari, tutum, goris 6lgen calismalar; mihendislige yonelik calismalar ve
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teoremlerin analizine yonelik ¢alismalar oldugu gorilmustiir. Bununla birlikte sinif ortami tasarimina
yonelik ¢alismalarin varligindan da s6z etmek mimkiindir. Ancak sinif igi iletisim siirecini konu alan
¢alismalara rastlanmamistir Yapilan c¢alismanin bu yoniliyle de 6nemli bir yere sahip olacag
dusinilmektedir.

Yontem
Arastirma Modeli

Yapilan galismada sinif ortamindaki 6grenci 6gretmen iletisiminin Grini olan 6grenci kayitlarinin
gercekci ve bitlncil olarak ortaya konmasi hedeflendigi icin derinlemesine betimlemeye olanak
saglayan (Yildirim & Simsek, 2011, s. 111) nitel yaklasim benimsenmistir. Calisma kapsaminda 6grenci
kayitlarindaki benzerlik ve farkhliklar ortaya konulmus ve matematik iletisimi slreci dogrultusunda
cikarimlarda bulunularak iliskiler ortaya cikariimistir. Boylelikle temalar belirlenmis ve belirlenen
temalara bagl analiz yapilmistir (Cepni, 2012, s. 51). Bu yo6niyle galisma 6grencilerin matematik
derslerinde not tutmasi 6gretmen, 6grenci, 6gretim yontemi gibi birbirine bagh sistemler ¢ercevesinde
inceleyen bir durum cgalismasidir (McMillan, 2000, s. 50). Genellikle “Nasil?”, “Nigin?” ve “Ne?”
sorularina yanit aranirken kullanilan (Cepni, 2012, s. 71) durum g¢alismasi, matematik derslerindeki
iletisim suirecinin “déniit” 6gesinin derinlemesine arastiriimasini saglamasi dislincesiyle tercih edilmistir.
Boylelikle 6grenci kayitlarinin farkh boyutlar altinda ayrintili olarak incelenmesi planlanmistir

Katilimcilar

Nitel arastirmalarda, nicel arastirmalarin aksine, arastirmanin genellenebilirliginden ¢ok derinligi 6n
plandadir. Bu sebeple ¢alisma grubu segiminde derinlemesine arastirma yapilmasina olanak saglayan
amach secimler yapilmasina dikkat edilmelidir (Cepni, 2012, s. 56). Amach 6rnekleme segimi ile arastirma
amacinda merkezi bir 6neme sahip, bilgi agisindan zengin bir olgu ve konular hakkinda derinlemesine
bilgiler 6grenilebilir (Patton, 1990, s. 169). Matematik siniflarindaki iletisim strecinin 6grencilerin ders igi
kayitlarina yansimalarinin ortaya konulmasi amaglanan calismada Bursa ilinde bir Anadolu lisesindeki
dokuzuncu sinif 6grencilerinden segilen bir sinif ¢alisma grubu olarak secilmistir. Amagh 6rnekleme
yonteminde amaca yonelik arastirma sorularina en uygun yaniti verecek bireyler secilir (Aziz, 2013, s.
93). Arastirmanin lise ve ortaokul dizeyindeki matematik siniflarina 1sik tutmasi amaciyla gegis dénemi
olarak kabul edilen dokuzuncu sinif diizeyindeki 6grenciler segilmistir. Bu yoniiyle amagh 6rnekleme
yapildigi séylenebilir.

Veri Toplama Araglari

Ders siiresince Ogrenciler ile 6gretmen arasindaki iletisimin ortaya c¢ikarilabilmesi ve 6gretmen
tarafindan aktarilan yazih ve sézli bilgilerin belirlenebilmesi amaciyla ¢alisma grubunun matematik
derslerindeki iletisim siireci gbzlenmistir. Bir iletisim ortami olan matematik siniflarinda sosyal iletisim
durumlarini meydana getiren verileri herhangi bir araciya gerek kalmadan, dogrudan, birinci elden
toplama firsati sunmasi sebebiyle gézlem tercih edilmistir (Cohen, Manion, & Morrison, 2007, s. 396).
Ders igindeki iletisim sireci katiimsiz gbzlem yapilarak gozlenmis ve gézlenen belirli davranig kriterleri
bulunmadigi icin diger bir deyisle var olan dogal ortam icin yapilandiriilmamis gozlem yapilmistir. Sinif
ortaminda izleyici roliinde saha notlari tutularak gézlem verileri elde edilmistir. Yapilan gézlemler 2013
yili Ortadgretim Matematik Dersi mufredat degisikligi (MEB, 2013a) kapsaminda dokuzuncu sinif
matematik miifredati igerisinde yer alan “Ucgenler” alt 6grenme alanina ait kazanimlar siiresince
gerceklestirilmistir. Gozlem sirasinda elde edilen nitel veriler sinif igi iletisim slirecini yansitmasi
bakimindan 6nemlidir. Bu iletisim slrecinin 6grencilerin tuttugu notlara yansimalarinin incelenmesi
amaglandigl igin 6grencilerin ders sirasinda tuttugu notlar yazili materyal olarak ele alinmis ve
incelenmistir. Ders isleme silrecinde “liggenler” alt 6grenme alaninin ¢izim siirecinde zamandan tasarruf
etmek gerekgesiyle hazir sorularin bulundugu materyaller kullaniimistir. Dolayisiyla 6grenciler bu
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materyallerin Uzerine not almiglardir. Arastirmanin amaci kapsaminda bir basarili, iki orta diizeyde
basarili ve iki basarisiz olmak Uzere bes 6grenci belirlenerek bu bes 6grencinin derste tuttugu notlar
analiz edilmistir. iletisim siirecinde kodlanan davranislarin 6grencilere gére cesitlenmesinin analiz
edildigi calismada 6grenciler basari durumuna goére gruplandirilarak ¢calisma grubunu temsil edebilecek
bes 6grenci secilmistir.

Verilerin Toplanmasi

Calisma matematik iletisimi strecinin farkh boyutlardan incelendigi genis ¢apli bir galismanin
pargasini olusturmaktadir. Arastirmanin biitinlinde galisma grubunu olusturan 6grencilerin not tuttugu
materyaller ve devaminda sinav kagitlari incelenmistir. Ancak yapilan karsilastirmali analizler bu
¢alismanin bulgularina dahil edilmemistir. Bu c¢alismada yapilan genis ¢apli arastirmaya temel
olusturacak kodlamalar ortaya konulmustur.

Verilerin Analizi

Strauss (1987) nitel veri analizini standartlastirma egiliminin arastirmacinin derinlemesine arastirma
imkanini elinden alarak arastirmaciyi sinirlandiracagini vurgulamaktadir (akt: Yildinm & Simsek, 2011, s.
221). Veriler, literatiir 1s18inda belirlenen arastirma sorulari kapsaminda ortaya ¢ikan temalara gore
diizenlenip siniflandirilmig ve veriler arasindaki iligkilere ulagilmaya g¢alisilmistir. Bu yiizden veriler icerik
analizi ydontemiyle tanimlanarak betimlenmistir, sistematik bicimde yapilan bu betimlemeler arasindaki
iliskilerden hareketle bulgular hakkinda yorumlar yapilmaya calisiimistir (Yildirim & Simsek, 2011, s. 227).
Go6zlem verilerine yapilan genel degerlendirmelerde sinif igi iletisim siirecini incelemek amaciyla ¢ ana
tema belirlenmistir. Gozlem verileri bu ¢ ana tema cergevesinde ayrintili olarak incelenerek her
temanin igerigini olusturan davranislar ve bilgiler kodlanmistir. Yapilan kodlamalarla 6grenci kayitlarini
analiz etmek igin tematik bir cergceve olusturulmustur. Daha sonra bes 6grenciden elde edilen yazili
kaynaklar gozlem ve diger arastirma tekniklerinden farkli olarak arastirmacinin yaklasimindan
etkilenmedigi icin degiskenlik gostermeyen ve tekrar inceleme firsati sunduklari icin (Delice, 2010)
dokiiman analizi kullanilmistir. Dokiiman analizi kapsaminda 6grenci kayitlari gézlem verilerinin analizi
sonucunda ortaya ¢ikan kodlamalarin her biri icin analiz edilerek 6grencilerin tuttuklari notlardaki
benzerlik ve farkliliklarin nedenleri belirlenmeye ve ders ici iletisim silirecinin 6grenciye yansimalari
tanimlanmaya calisilmistir. Boylelikle 6grenci 6gretmen iletisiminde Ogretmen tarafindan aktarilan
bilginin 6grenci tarafindan algilanma bigimleri ortaya konulmaya calisilmistir. Bu sebeple bes 6grenciye
ait veriler belirlenen {¢ temaya ait kodlara bagli analiz edilmistir.

Bulgular

Matematiksel iletisim siirecine ait verilerin gdzlemlerden elde edilen kismi dinamik bir yapiya sahip
olmakla birlikte dokiiman analizi verileri statik bir yapidadir. Dinamik verilerin analizi sonucunda elde
edilen bulgular “sinif i¢ci matematik iletisimi gozlemi” olarak ele alinarak iletisimin taraflari olan
o6gretmen ve 6grenci agisindan degerlendirme yapilmistir. Verilerin degismezligi baglaminda statik olarak
kabul edilen bulgular ise “dokiiman analizi” olarak diizenlenmistir.

Sinif ici Matematik iletisim Gozlemi

Matematik siniflarindaki iletisim stirecinin incelenmesi amaciyla yapilan gézlemlerde sinif ici iletisim
slrecinin 6grenciler ve 06gretmen arasinda gerceklesen karsilikli bir alisveris ve faaliyet oldugu
gorilmustdr. Sdrecin akisi matematiksel bilgilerin karsilikli olarak aktarilmasiyla saglanmaktadir. S6z
konusu iletisim faaliyetlerini ¢ogunlukla bilissel bilgi kapsaminda degerlendirmek mimkindir. Ancak
geometrinin alt 6grenme alani olan liggenler konusunda problem ¢ézme sirecinin biligsel davranislar
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(MEB, 2013b) gibi psikomotor davranislari da gerektirdigi distintiimektedir. Buna karsin 6grenci segme
sistemlerinde yalnizca biligsel gelisimin 6lgme ve degerlendirmeye tabi tutuldugu-bilimsel bir kabul
olmamakla birlikte-6gretmenler tarafindan kabul gérmektedir Bu gorlse istinaden katilimci 6gretmenler
bilissel slireclere daha ¢ok 6nem verdiklerini belirtmislerdir. Yapilan gézlemlerde psikomotor 6grenme
farkhliklarinin 6gretim hizini olumsuz etkilememesi amaciyla 6grencilerin defter yerine problemlerin
hazir olarak yazili oldugu yardimci kaynaklari kullandigi gértlmdistir. Stire¢ 6gretmenin sorulari tahtaya
cizimi, Ogrencilerin ¢izimi kitaptakiyle karsilastirmasi, soézel yorumlamalar, sorunun vyazili olarak
¢Ozilmesi, ogrencilerin ¢ozimi kitaba aktarmasi davraniglarinin ardisik olarak gergeklestiriimesi
seklindedir. Ayrica 6gretmen 6grencilerin tahtada aktif olarak rol almalarini saglamaktadir.

Sireci etkileyerek farkliliga sebep olabilecek faktorler iletisimdeki rollerine bagh olarak “6gretmen
perspektifi”, “0grenci perspektifi’, “kazanim perspektifi” olmak Uzere baslica li¢ tema altinda
toplanmistir. Gozlem verilerinin bu (g farkli perspektiften degerlendirmesi su sekildedir;

Ogretmen Perspektifi:

Bilginin aktarimi sirasinda kanal olarak kullanilan yontemler iletisim tirleri agisindan iki farkli agidan
degerlendirilmistir. Bunlardan ilki herhangi bir mesaji baskasina iletmek igin, ilgili dilin sézctklerini belirli
dizende yazma eylemi (Aktas, 2005) olarak gorilen “yazili iletisim”, ikincisi ise kisilerarasinda birbirini
gorerek veya duyarak, konusmayla gerceklesen (Giines, 2011) “sozli iletisim”dir. Egitim 6gretim
sirecindeki Ogretmen davranislarinin yazih ve sozli iletisim acisindan kodlamasi Tablo 1'de
gosterilmistir.

Tablo 1.
Ogretmen Perspektifinden iletisim Tiirleri Davranis Kodlari

YAZILI iLETiSIM SOzLU iLETiSIM
Davranis Kod | Davranig Kod
Tahtaya sekil gizimlerinde kitaptan farkh OY1 | Sorularin sézlii olarak ifade edilmesi 0s1
gizilmesi Sorular lizerine 6grencilere ek soru 0s2
Tahtaya sekil gizimlerinde geometrik hatalar | OY2 | sorulmasi
yapilmasi Ogrencilerin sorularinin yanitlanmasi 0s3
Cebirsel bilgilerin farkli veya hatali/eksik OY3 | s6zlii olarak soru ¢dziimii 0s4
yazilmasi Kitap haricindeki bilgilerin s6zli olarak 0s5
Soru ¢6zimunde cebirsel hatalar yapilmasi OY4 | ifade edilmesi
Kitapta bulunanlar haricindeki bilgilerin OY5 | Hatali ek bilgi verilmesi 0s6
yazilmasi
Kisaltmalarin kullaniimasi 0)73

Tablo 1 incelendiginde 6gretmen perspektifinden iletisim tirlerine ait 6 yazili ve 6 sozli iletisimden
olmak lzere toplam 12 kod elde edilmistir. Yazili kodlardan ders sirecindeki sekil cizimlerinde “var olan
hazir materyalden farkli ¢izim yapilmasinin etkisi” olarak ele alinan OY1 davranisidir. Bu davranisin
farkhhik kapsami geometrik sekillerdeki gorsel farkliliklarla sinirlandiriimistir. Cizimler sirasinda ortaya
cikan “geometrik hatalar” OY2 davranisi olarak ele alinmistir. Cebirsel bilgilerin yazimi ile ilgili
farkhhiklarda ise soruda verilen bilgiler, soru ¢6zimi ve soru harici bilgiler olarak li¢ farkli kodlama
yapilmistir. Cebirsel bilgilerin kitaptan farkli, cebirsel olarak hatali veya eksik yazimi; OY3, soru
¢oéziimiinde cebirsel hatalar yapilmasi; OY4 ve kitap harici bilgiler veriimesi ise OY5 davranisi olarak ele
alinmistir. OY6 davranisi ise sinifta olusan didaktik anlasmalarin Griinii olarak degerlendirilen
kisaltmalarin kullanimidir. Sekiller, resimler, esya, rakamlar ve semboller, modeller, s6zli ve yazili
ifadeler gibi bir problemin ¢éziimiine hizmet edebilecek her tir 6l¢lim, deger, olgu ve bilgi olarak da
tanimlanan (MEB, 2013b) veri tanimina uyan sozli materyaller arastirma sirecinde bulgu niteligi
tasimaktadir. Buradan hareketle egitim o6gretim ortamindaki sozlii iletisim sireci kapsamindaki
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davraniglar ele alinarak kodlanmis ve 6 temel davranis gesidi belirlenmistir. S6zli iletisim siireci var olan
bilgileri sozel olarak ifade edilmesi ve yeni bilgiler verilmesi olarak ele alinmistir. Sézel olarak ifade
edilmesi kapsaminda “sorularin sézlii olarak agiklanmasi” davranisi OS1 olarak kodlanmistir. Hazir metin
ya da sembolik gésterim biciminde olan sorularin farkli ciimlelerle aciklandigi durumlar 0S1 kodlamasi
kapsaminda ele alinmistir. Gozlemler sonucunda s6zel davranis kapsaminda en sik karsilasilan davranis
0S1 davranisidir. Yeni bilgilerin verilmesinde ise davranislar sorgulama ve bilgilendirme olarak ele
alinarak kodlama yapilmistir. OS2 olarak kodlanan sorgulama davranisi “sorular lizerine dgrencilere ek
soru sorulmasi” seklinde ifade edilmektedir. ipucu niteligindeki sorulari kapsayan bu davranislar
ogrencilerin problem ¢dzme sireglerinde sorularla iletisimini artirmasi amaciyla siklikla kullanilmistir.
Bilgilendirme davranislarindan ilki karsilikli iletisimi vurgulayan, “6grencilerin sorularinin yanitlanmasi”
olarak tanimlanan 0S3 davranisidir. Coklu zeka kuramina gére sézel-dilsel zekaya sahip olan bireylerin en
iyi 6grenme yollar dinleyerek, konusarak, tartisarak 6grenmedir (Baki, 2008, s. 240). Ders isleme
sirecinde sozel-dilsel zekaya sahip bireylere yoénelik ele alinan “s6zIi olarak soru ¢6zimid” davranisi ise
054 olarak kodlanmistir. Agiklama niteligi tastyan “kitap haricindeki bilgilerin sdzIi olarak ifade edilmesi”
davranisi 0S5 olarak ele alinmistir. Bilgilerin dogruluguna yénelik olarak da “hatali ek bilgi verilmesi”
davranisi 0S6 seklinde kodlanmistir.

Ogrenci Perspektifi:

Yapilan gozlemlerde 6grencilerin iletisim slrecinde genellikle pasif dinleyici konumunda oldugu
gozlenmistir. Bazi 6grencilerin donitler vererek ogretim sirecindeki slrekliligi sagladig goralmustar.
Ogrencilerin yaridan azinda matematik ve giinliik hayat dili kullanimi arasinda baglanti kurmak ve
terminolojik kelimelerin tanim anlam zorlanmalari olmustur. Soru ¢dziimleri ve kisa kural tanimlamalari
seklinde gerceklesen derslerde 6grencilerin %25’inin kitaptaki hazir bilgileri taklit ederek soru ¢6zimu
gerceklestirme egiliminde oldugu gorilmustir. Dersi takip eden 6grencilerin %55’inin 6gretmen odakli
olarak tahtaya bagli not aldigi goériilmiistiir. Ogretmenin gériis alani sinirinda kalan bazi égrencilerin ders
takibi yapmadigi gézlenmistir. Ogrencilerin bir kisminin ise derste kitaptaki ve dgretmenin aktardig
bilgileri sentezleyerek konuyu kavramaya yonelik hareket ettigi gdzlemlenmistir. iletisim siirecinde
ogrencilerin 6grenmesine etki edecek davranislar 6grencilerin sirecteki aktifligine bagh olarak
degerlendirilmis ve kodlanmistir (Tablo 2).

Tablo 2.
Odrenci Perspektifinden AktifliGe Bagh Davranis Kodlari

AKTiF OGRENCI PASIF OGRENCI
Davranis Kod | Davranis Kod
Ogretmeni dinlemek AO1 | Fiziksel hareketlilik PO1
Sorgulamadan not almak AO2 | Ders disi dersle ilgilenmek PO2
Ogretmeni dinlemek ve not almak AO3
Ogretmeni dinlemek ve sorgulayarak not A4
almak

Yapilan kodlamada 6grenci davranislar 6grencilerin derse katihm dizeylerine bagh olarak iki ana
tema altinda gruplandirilmistir. Birinci grup davranislari gésteren 6grenciler “aktif 6grenci”, ikinci grup
davranislari gésteren 6grenciler ise “pasif 6grenci” olarak ele alinmistir. Aktif 6grencilere ait davranislar
da aktiflik derecesine bagli olarak kodlanmistir. AO1 davranisini gdsteren dgrenciler yalnizca égretmeni
dinleme davranigini gésteren 6grenciler olarak ifade edilmistir. Bu 6grenciler derse herhangi bir katihm
godstermeyip yalnizca “dinleyici” roliinii Gstlenmektedir. AO2 davranisini gdsteren dgrenciler ise dersin
baslangicindan sonuna kadar tahtaya yazilan bilgileri not alma egiliminde olan 6grencilerdir. Bu
6grenciler not alma eylemini bilgilerin dogrulugunu ya da yanlishgini sorgulamadan gerceklestirmektedir.
SozIu iletisim sirecine dinleyici ya da konusmaci olarak herhangi bir sekilde katilmamaktadirlar. Not
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alma islemini sorgulamadan gergeklestiren ancak bununla beraber dinleme davranigsini gosteren
dgrenciler ise AO3 davranisini gosteren dgrenciler olarak ifade edilmektedir. Genellikle not almanin
oncesinde “dinleyici” pozisyonunda olan bu 06grenciler soru sorma, akil yirlitme, sorgulama vb.
eylemleri gerceklestirmemeyi tercih etmektedir. Bu 6grencilere gére 6gretmenin verdigi tim bilgiler
dogrudur. Tahtaya yazilan tiim bilgilerse hatasizdir. AO3 davranisini gdsteren &grencilerin aksine
“dinleyici” olmanin yaninda “konusmaci” olarak ders igi iletisime katilan 6grenciler ise AO4 davranisini
gostermektedir. Elestirel bakis agisiyla yaklasan bu 6grenciler bilgilerin dogrulugu hakkinda cesitli akil
ylratmelerde bulunarak sorgulayici bir tavir sergilemektedir.

Pasif 6grenci, olarak adlandirilan ikinci grup davranislar ise kendi aralarinda ikiye ayrilmislardir. Bu
davraniglari gbsteren 6grenciler ders igi iletisim slirecine katilmayan 6grenciler olup dersten soyutlanmis
konumdadirlar. PO1 davranisini gdsteren égrenciler ders siiresince uyuma, ders harici ikili konusmalarda
bulunma davranislarini sergilemektedir. Dolayisiyla iletisim sirecinde 6gretmenin kendisi ile iletisim
kurabilmesini engelleyici tavirlar sergilemektedir. PO2 davranisinda ise dgrenci matematik ders haricinde
farkh bir dersle ilgilenerek iletisim siurecine farkli bir envanter katmakta ve sireci engelleyici rol
Ustlenmektedir.

Kazanim Perspektifi:

Gozlemlerde konu ve kazanimlarin, kanal olarak degerlendirilen 6gretim yontemlerine gore farkhhk
gostermesi acisindan 6grenci 6gretmen iletisimini etkiledigi gorilmustdr. Ayrica 6grencilerin kazanimlara
olan asinaligina bagl olarak iletisim sireci farklilik géstermektedir. Ortaokul matematik dersi mifredati
kazanimlarinin tekrari niteliginde olan kazanimlarda 6grencilerin daha aktif oldugu gézlenmistir. Ancak
bu aktiflik her zaman olumlu olmamistir. Ogrencilerin yeni bilgileri &n bilgilerine adapte etmede giicliik
cektigi de gorulmustur. Bu sebeple kazanim perspektifi “Tekrar Kazanimlari” ve “Yeni Kazanimlar” olarak
ele alinmistir. Ornegin; 9. Sinif matematik dgretim programina ait “9.4.1.3. Bir (icgende daha uzun olan
kenarin karsisindaki aginin 6l¢tsinin daha biyik oldugunu gosterir.” ve “9.4.1.4. Uzunluklari verilen g
dogru pargasinin hangi durumlarda Uggen olusturdugunu belirler.” kazanimlari 8. sinif matematik
dgretim programina ait “8.3.1.2. Uggenin iki kenar uzunlugunun toplami veya farki ile {igiincii kenarinin
uzunlugunu iliskilendirir.” ve “8.3.1.3. Uggenin kenar uzunluklari ile bu kenarlarin karsisindaki agilarin
Olgulerini iliskilendirir.” kazanimlarinin tekrari niteligindedir (MEB, 2013a). Dolayisiyla 9.4.1.3 ve 9.4.1.4
kazanimlari birer tekrar kazanimidir.

Dokiiman Analizi

Gozlemlerin ardindan “basarili”, “orta” ve “basarisiz” bes 6grencinin yardimci kitaplari alinarak
oncesinde kodlanan davraniglara bagl olarak incelenmistir. Davraniglarin 6grenciler tarafindan tutulan
ders notlan Gzerindeki etkisi betimlenmistir. Ayrica her davranisin 6grenci basarisina bagh olarak
gosterdigi farkliik ve benzerlikler ortaya konulmaya calisiimistir. Ogretmen perspektifi acisindan
davranis yansimalari sdyledir;

Egitim Ogretim silrecinde gonderen 6gretmen ile alici 6grenci arasinda bilgi farkhliklari oldugu
gdzlenmistir. Davranislar bazinda incelendiginde, OY1 davranisi 6grencilerin dersi kitaptan takip etmesi
nedeniyle ayirt edici olmamistir. Ogretmen soruyu kitaptakinden farkli olarak tahtaya cizdigi halde
dgrencilerin ¢oziimlerinde sekle bagl farkliik gérilmemistir. Ornegin kenarortaylari dik kesisen
licgenlerin 6zelliklerine yonelik sorulardan birinde 6gretmen s6z konusu soruya ait sekli kitaptan farkli
cizmis ve 6grencilerin ¢dziime ulasmasini istemistir. Ogretmen bu siirecte yalnizca aktif 6grencilerin
dikkatini gekebilmistir. AO4 davranisini gdésteren dgrenciler égretmenin cizimini beklemeden sorunun
¢6zimiini yapmaya calismislardir. AO1 ve AO2 davranisini gdsteren ogrenciler ¢dziimiin tahtada
yapilmasinin beklemislerdir. AO3 davranisini gdsteren ogrenciler ise 6gretmenin soruyu cizerken
kitaptan farkli olarak [BG] kenarortayini [AC] kenariyla birlestirmesinden hareketle ¢6ziime
ulasabilmislerdir (Sekil 4). Ogretmen cizimindeki bu farkliik AO3 &grencilerini ydnlendirici nitelik
tagimistir.
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Kitap Cizimi Ogretmen Cizimi

A 4]
Y

/ \I \
/ \G kY
/ \
B D C

Sekil 9. OY1 davranigi 6rnegi

OY2 davranisi 6grencilerin problem ¢ézme siirecine etki etmemistir. Soru ¢éziimleri benzer sekilde
yaptimistir. Ogrenciler hazir cizilmis sekiller tizerinde islem yaptiklar igin tahtadaki cizimi gdz ardi
etmislerdir (Sekil 5).

Kitap Cizimi Tahta Cizimi

A Sekilde,

x [AB] 1L [BD]

E A,E,C ve FE, D
3 E noktalari dogrusal
B 5 ¢ x=1 D

IAC| = |FD], |FB|=3cm, |BC|=5cm
IAF|=x, |[CD|=x—1
Yukandaki verilenlere gére, |AF|=x kag cm dir?

A3 B) % Cc) 4 @ B)Ss
o de O i (e I IO
B le AVFERVEe 3 5% (i)

Sekil 5. OY2 davranisi érnegi

Sekil 5’te verilen 6rnekte soru metninde F, E ve D noktalarinin dogrusal ve buna bagli olarak [FD]'nin
dogru pargasi oldugu belirtilmistir. Ancak sorunun tahtaya ¢iziminde bu (i¢ nokta dogrusal olmayan
noktalar olarak cizilmistir. Bu durumda [FD] dogru pargasinin ¢iziminde geometrik hata yapiimistir.
Ogrencilerin tuttugu notlar incelendiginde drnekte oldugu gibi 6grencilerin tahtadaki cizimi géz ardi
ederek sorunun dogru ¢éziimiine ulastigl gorilmugtdr.

0OY3 davranisi 6grenci kayitlarinda &grenciye gore farklilik gdstermemistir. Ancak gdzlemler sirasinda
dgrencilerin hatali bilgilere itiraz ettigi ve diizeltilmesini sagladigi gérilmistir. Ozellikle niimerik hatalar
dgrenciler tarafindan fark edilerek diizeltilmistir. Ornegin [AB] kenarina ait uzunluk 5 cm yerine 4 cm
yazildiginda 6grenciler tarafindan fark edilmistir.

OY4 davranisi fark edilip diizeltildiginde 6grencilerin dogru bilgileri not aldig), diizeltiimediginde ise
basarili ve sorgulayici 6grencilerin bilgileri diizelterek not aldigi gériilmiistiir. Yani OY4 davranisi 6grenci
perspektifine bagl olarak farklilik géstermistir. AO1, PO1 ve PO2 davranislarini gdsteren dgrencilerin not
almadigi, AO2 ve AO3 davranisini gdsteren dgrencilerin hatali bilgileri not aldig, AO4 davranisini
gosteren 6grencilerin ise dogru bilgileri not aldigi gbzlenmistir.
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OY5 davranisi da 6grenci perspektifine gére farkhlik géstermistir. AO1, PO1 ve PO2 davranigini
gosteren 6grencilerin not almadigi, AO2 davranisini gésteren 6grencilerin yalnizca yazili olarak verilen
bilgileri not aldigi, AO3 ve AO4 davranisini gésteren dgrencilerinse yazili ve sézlii bilgileri not aldig
gozlenmistir. Yazil bilgilerin oldugu gibi, s6zIU bilgilerin ise diizenlenerek not alindig1 gérilmustir.

OY6 davranisinin dgrenciler tarafindan anlasildigl ve kisaltmalarin sinif ortaminda didaktik anlasma
niteligi kazandig gériilmistir. Ogrencilerin de notlarinda kisaltmalari derste oldugu gibi kullandig
goralmustar (Sekil 6).

e '3
[oe] n[8<] AIGLID) =k
A(RBED =4 A(PB)
AlDBcE)=€C L. ,,,_“
1RE! =7 fu
L]

Sekil 6. OY6 davranisi 6rnegi

Sekil 6’daki tahta goriinimiinde “T.0.T” olarak ifade edilen kisaltma “Temel Oranti Teoremi” olarak
bilinen benzerligin temel teoremlerinden birini ifade etmektedir. Kullanilan kisaltma islemlerin dayanak
noktasini ifade etmek amaciyla benzer birgcok soruda kullanilmistir. Ayni kisaltmaya 6grenci kitaplarinda
da rastlanmistir.

0S1 davranisi aktif dgrenciler tarafindan takip edilmis ancak pasif &grenciler tarafindan takip
edilmemistir. OS2 davranisi AO4 davranisini gdsteren dgrenciler tarafindan not alinmis ancak diger
dgrenciler tarafindan not alinmamistir. 0S3 davranisi aktif grenciler tarafindan sorulan sorulara yanit
olarak gergeklestirilmistir ve 6grenciler bu sézlii iletisim siirecini not almamistir. Ayrica 0S4 davranisi da
dgrenciler tarafindan not alinmamistir. OS5 davranisi yalnizca AO3 ve AO4 dgrencileri tarafindan not
alinmistir. 0S6 davranisi sinif ici iletisim siirecinde tartisilarak dizeltilmistir ve &grenciler tarafindan
dizeltilerek not alinmistir. Pasif 6grenciler not almamistir ancak aktif 6grenciler not almistir.

Kazanim bazinda yapilan degerlendirmelerde, 6grencilerin tekrar kazanimlarina asina olduklari icin
not almadiklari gériilmistir. Yeni kazanimlarda ise yalnizca A02, AO3 ve AO4 6grencilerinin not aldig
gorilmustdr. Pasif 6grencilerin not alma egiliminde olmadigi, aktif 6grencilerinse not alma egiliminde
olanlarinin not aldigi belirlenmistir.

Sonug, Tartisma ve Oneriler

“Ekonomiklik ilkesi” 6gretim sireglerinin planlanmasinda uyulmasi gereken ilkelerden biridir ki
ogretimde vyapilacak etkinliklerin zaman, emek, para ve enerji acgisindan en az harcama ile
gerceklestirilmesini vurgular (Baki, 2008, s. 369). Karsilikli iletisim icerisinde gerceklesen derslerde
ogretmenin aktif oldugu zamanlarda 6grenciler 6gretmenin sozli (konusma-dinleme) ve vyazili
matematik dilini kullanimini takip etmislerdir. Derslerin islenisi sliresince 6grencilerin not tutmak yerine
o6gretmeni kitaptan takip etmeleri zamanda ekonomiklik agisindan olumlu karsilanmaktadir. Ancak bazi
o6grencilerin 6gretmenin yazdiklarini yalnizca birebir kayit etmeye c¢alisip kendi agiklamalariyla notlar
almayarak pasiflige yonelmesinin 6grencileri yapilandirmaci paradigma ile uyusmayan bir sekilde
arastirmaci ve sorgulayici bir tutumdan uzaklastiracagl disliniilmektedir. Dersin, yardimci ders
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kitaplarindan kural aktarimi ve soru ¢6zimi seklinde gerceklestirilmesinin 6grencileri bilgiyi
sorgulamadan alan bireylere dénustirerek ezbercili§e yonelmesine neden olacak bir nitelikte oldugu
soylenebilecegi gibi davranisgi yaklasimin etkisi olarak da degerlendirilebilir (Schunk, 2011, s. 65). Ders
icerisinde siklikla gerceklestirilen karsilikli iletisimler derslerde yapilandirmaci yaklasimin etkisi olarak ele
alinabilir (Altun, 2006) ancak Ogrencilerin derse katilma ve bilgiyi yapilandirmada aktifliginin
saglanamamasi da egitim 6gretim ortaminda davranis¢i yaklasimin izlerinin varhiginin gostergesi olarak
kabul edilebilir.

Matematik 6gretiminde 6grenciye kazandirilmasi gereken bilissel siirecler; matematiksel ifadeler
kullanma ve model kurma, mantiksal ¢ikarimlarda bulunma, matematiksel sembolleri kullanma ve
soyutlama olarak ifade edilmektedir (Baki, 2008, s. 503). Ancak gézlemlerde 6grencilerin matematik ve
gunlik hayat dili kullanimi arasinda baglanti kuramayarak terminolojik anlam zorlanmalari yasamasi
dgretim ortaminin bilissel hedeflere ulasamadigl seklinde yorumlanabilir. insani hayata hazirlama
misyonuna sahip olan 6gretim sirecinde, bireyleri gercek yasamlarinda basariya ulastirmaya yardimci
olacak akil yiritme, iliskilendirme, iletisim ve problem ¢6zme gibi zihinsel becerilerin kazandiriimasi
gerekmektedir (Celik & Guler, 2013). Problem ¢6zme sireci gozlendiginde 6grencilerin bir boliminiin
kitaptaki hazir bilgileri taklit etme egiliminde olmasi, yarisindan fazlasinin da 6gretmen odakl olarak
tahtaya bagh not almasi 6grencilerin pasif alict durumunda oldugu seklinde yorumlanmaktadir. Bu
durum da problem ¢6zme sirecinde 6grencilerin gosterilmeyen bir problemi ¢dzemez hale gelmeleri ve
dolayisiyla problem kurmada da basarisiz olmalari anlamina gelebilir (Soylu & Soylu, 2006). Buna karsin
ogrencilerin bir kisminin bilgileri sentezleyerek konuyu kavramaya yonelik hareket ettikleri gorilmustir
(bkz sf 20). Bu 6grencilerin gergek yasam problemlerinde matematigi basarili bir sekilde kullanabilecegi
dusinilmektedir.

Geleneksel yaklasimda hazir bilgiler 6gretmen tarafindan dogrudan bireye aktarilmakta (Given &
Karatas, 2004), dolayisiyla egitim 06gretim ortaminda 06grenciler g¢ogunlukla dinleyici rolini
Ustlenmektedir. Ancak yapilandirmaci bilgi kurami yaklasiminda bireye cevresi ile fiziksel ve sosyal
etkilesim icerisinde kendi bilgisini yapilandirabilecegi 6grenme ortamlari sunulur (a.g.e). Bu arastirmada
o6gretmenin iletisim sirecinde, Shannon-Weaver matematiksel iletisim kuraminin 6gretim sirecine
yorumlanmasinda oldugu gibi, cogunlukla “bilgi kaynagl” konumunda vyer aldigi gorilmastar.
Ogrencilerin ise ders ici iletisim siirecinde cogunlukla dinleyici oldugu gézlenmistir. Ancak dinleme
eylemi aktif olmayi gerektiren bir slrectir ve kisiye ulasan sesli mesajlarin anlasilip, degerlendirilerek
uygun eyleme donustirilmesini icererek kisinin duyulana dikkatini verip, bunlari yorumlamasini
gerektirir (Hatirasu, 2013). Ogrenciler aktif dinleyici olma durumuna bagl olarak ele alindiginda dinleyici
aktifliginin iletisimin sdrekliligi acisindan dusiik seviyede olmasinin 6grencilerin kendilerini ifade
edemedigi seklinde yorumlanabilir. iletisim siirecinde aktif dinleyici rolii tstlenen &grenci, 6grenme
ortamindaki etkinliklere katilarak konu ile ilgili distincelerini séyleme imkani bulmaktadir (Kiziloluk,
2001). Bu durum belli bir diizeyde bilgi birikimine sahip olmayi gerektirdigi icin 6grenciyi dolayh olarak
etkileyerek sorgulayici bir tavirla inceleme ve arastirma yapmaya tesvik etmektedir (a.g.e). Bu durum
problem ¢6zme, akil yiriatme, iliskilendirme ve iletisim kurabilme becerilerine sahip 6grenci profilini
beraberinde getirmektedir. S6z konusu beceriler MEB (2013a) tarafindan yayinlanan matematik 6gretim
programinda bulunan temel beceriler olarak karsimiza ¢ikmaktadir. Ayrica s6z konusu programda
ogrencilerin diisiincelerini aciklayabilecekleri, tartisabilecekleri ve yazili olarak ifade edebilecekleri sinif
ortamlari olusturulmasi matematik 6gretim programinin temel amaclari arasinda belirtilerek matematik
hakkinda konusma, yazma ve dinlemenin iletisim becerilerini gelistirirken ayni zamanda 6grencilerin
matematiksel kavramlari daha iyi anlamalarina da yardimci oldugu ifade edilmistir (a.g.e). Yapilan bu
arastirmada da matematik iletisim silrecine aktif olarak katilan 6grencilerin iletisimi olumlu ya da
olumsuz yonde etkileyen durumlari kontrol altina alabildigi sonucuna ulasilmistir. Bu yoniyle de
arastirma matematik 6gretim programinin temel amaglarini destekler niteliktedir.

Ogretmen cizimlerindeki iyi temizlenemeyen kara tahtadaki tek bir nokta/cizginin bile zihinsel ya da
deftere not alan o6grenciler tarafindan sorgulanmadan kaydedilmesi sistematik hataya yani kavram
yanilgisina (Zembat, 2008, s. 12) ve dolayisiyla hatali 6grenmeye neden olacagl da arastirmanin bir
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boyutu olarak ele alinabilir. Ornek olarak paralel olmayan iki dogru parcasinin birinde cizgi kalmasi
paralel zannedilmelerini saglayabilir, ilk asamada zihinsel destek baglaminda dogru anlasilan ve dikkate
alinmayan bu gizgi iletisimin saghkh gergeklestigini gdsterirken daha sonra kontrol edilen ve galisilan
defterlerde yer alan ayni ¢izgi yanlis anlamaya sebep olabilir. Benzer durum 6gretmenin tahtaya ya da
6grencinin tahtadan defterine eksik bilgi kaydetmesiyle de gozlenebilir. Gorildiga tzere konusma isitme
ve yazma yolu ile gergeklesecek iletisim bilginin yapilandiriimasi ve iliskili/kuralli anlamanin
gerceklesmesi icin 6nemli bir yere sahiptir.

Bilgilerin yapilandirildigi veya gelistirildigi matematik derslerinin goézlem bulgulari 6gretmen ve
ogrencilerin ortak kaygi, ilgi ve problemleri paylasan bireyler olduklarini vurgular niteliktedir ki bu durum
matematiksel iletisimin uygulama toplulugu (Wenger, 2008) kuramiyla da agiklanmaya calisilabilecegini
isaret eder. Ogretmen ve &grenci acisindan ayri ayri sosyo-psiko-matematiksel iliski Delice ve Ergene’nin
(2015) problem ¢oziim siirecinden farkl olarak iletisim siireci icin 6grenci ya da 6gretmen en rahat
oldugu (konusarak-yazarak-dinleyerek) iletisim becerisi ve bu beceri kullaniminda ki sembol/temsil
kullanimi ile acgiklanabilir. Bu becerileri bireye benzeten 6gretmen/6grenci iletisim iliskilerini de sosyal
olgular dahilinde gergeklestirir. Bu beceri ve sembol/temsil kullanimi ile barisik ise saghkl iletisimden
bahsedilebilir aksi, durumda iletisim icin caba harcanmasi gerekir.

Ders igerisinde 6grencilerin matematiksel terminolojiyi hatali kullandigi gézlenmistir. Matematik
terimlerinin terminolojik anlamlarinin 6gretimine yonelik etkinlikler bu hatalari azaltici etki yapabilir.
Ogrencilerin dgretmeni yardimci kitaptan takip etmesi kisitlayici etki yapmistir bu yiizden teknolojinin
o6gretim ortaminda aktif kullanimi matematik dilinin 6grenci notlarina yansimasina katki saglayabilir.
Matematik dilinin harfleri, kelimeleri ve onlarin cimlede kullanimlari yani farkh baglamlarla anlam
bozulmadan kullanma durumlari igin uygulama kisminda 6grenciler agisindan eksiklik gdzlenmistir.
Ogretmenin yazili sdzIi sunum siireci ve dgrenci kayitlari neredeyse birbirinin ayni olmaya calisilirken
dgrenci kayitlarindaki anlam kaybi ve dili kullanim hatalari énlenememistir. Ogretmenlerin haftalik not
degerlendirilmeleri yapmalari 6grencilerin sozli dili kullanimina ve aktif not tutmasina katki saglayabilir.
Ayrica icerigini “bir dil olarak matematik” temasinin olusturdugu matematiksel iletisim odakh
matematiksel okuma ve vyazma dersinin 6gretim programina eklenmesinin faydali olacagi
dusinilmektedir.

Arastirmanin alan yazina destek sagladigi yani farkli arastirmalara yol gosterici olmasi olarak
degerlendirilebilir. Ogrencilerin matematik dersine ait yazili notlarinin ve sinav kagitlarinin verilerinin
elde edilmesiyle ders ici performanslarinin ve sinav performanslarinin karsilastirilabildigi bir baska
arastirma yapilabilir.

Tesekkiir ve Bilgilendirme

Bu calisma XI. Ulusal Fen Bilimleri ve Matematik Egitimi kongresinde s6zel bildiri olarak sunulmustur.
11-14 Eylil 2014, Adana, Tirkiye.
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