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Abstract: This study aims to examine the roles that secondary education mathematics teachers adopted in the teaching
process and the example types they use in this process. The study, in which the case study approach was employed, was
carried out with four mathematics teachers. Semi-structured interviews were conducted to determine teachers' beliefs about
learning and teaching mathematics; each teacher's one-year education-training process was observed to depict these beliefs'
reflections in the classroom, determine their roles, and identify the example types they used during the lessons. The example
types used were analyzed according to the example classification developed by Alkan (2016). The framework created by
Ernest (1991) was used in the analysis of teachers' roles. One of the teachers participating in the study was observed to play
the role of explainer, and the other three teachers adopted the role of instructor. Besides, regarding the teachers' examples
used in the lessons, improving and standard examples are used more; very few non-example and extreme examples were
used, and no counterexample was used. Instructor teachers were found to use standard examples in their explanations
throughout the lesson frequently. The teacher who adopted the explainer role used improving examples more than standard
examples. Besides, explainer teacher uses more non-examples than instructor teachers. It is recommended to provide in-
service training on teachers' beliefs about learning and teaching mathematics and examine teachers' roles and the example
types used in these roles in detail in this training.
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Oz: Bu calismada orta 6gretim matematik 6gretmenlerinin 6gretim siirecindeki 6gretmen rolleri ile bu siiregte yararlandiklart
ornek tiirlerinin incelenmesini amaglanmistir. Calisma 6zel durum caligmasina uygun olarak yiiriitiilmiistiir. Bu kapsamda
secilen 5 matematik 6gretmeni ile matematik 6grenme ve 6gretmeye yonelik inanglarini belirlemek i¢in yar1 yapilandirilmig
miilakatlar yliriitiilmiis, bu inanglarin smnif i¢i yansimalarimi resmetmek, rollerini belirlemek ve dersin &gretimi esnasinda
kullandiklar1 &rnek tiirlerini tespit etmek amaciyla her birinin bir yillik egitim -6gretim siireci gozlenmistir. Kullanilan 6rnek
tiirlerinin analizi Alkan (2016) tarafindan gelistirilmis olan 6rnek simiflandirilmasina gore analiz yapilmistir. Ogretmenlerin
rollerinin analizinde ise Ernest (1991) tarafindan olusturulan gati kullanilmigtir. Arastirmaya katilan 6gretmenlerden birinin
aciklayici, diger li¢ 6gretmenin ise Ggretici Ogretmen roliine sahip oldugu gozlenmistir. Bunun yani sira §gretmenlerin
derslerinde kullandiklar1 6rnekler incelendiginde gelistirici ve standart orneklerin daha ¢ok kullanildigi; 6rnek dis1 ve ug
orneklerin ise oldukga az, karsit 6rneklerin ise hi¢c kullamlmadig: tespit edilmistir. Ogretici 6gretmenlerin ders boyunca
aciklamalarinda standart 6rneklerden siklikla yararlandiklart belirlenmistir. Agiklayict roliindeki 6gretmenin derslerinde
standart 6rneklere gore gelistirici 6rneklerden daha fazla yaralandiklari tespit edilmistir. Ayrica agiklayici olan 6gretmenlerin
opretici ogretmenlere gore ornek disi orneklerden daha fazla yararlandigi goriilmiistiir. Ogretmenlerin hizmet igi

rolleri ile birlikte kullanilan 6rnek tiirlerinin de bu egitimlerde detayl1 bir sekilde incelenmesi 6nerilir.

Anahtar Kelimeler: Matematik 6grenme ve 6gretmeye yonelik inanglar, 6gretmen rolleri, 6rnek tiirleri

Tiirkge stirlim i¢in tiklayiniz.

1. Introduction

A significant part of the studies in education involves the personal differences of students and teachers.
Especially in studies on teachers' differences, teachers' beliefs about learning and teaching constitute one of the
focus of interest in finding solutions to teaching problems (Uysal & Dede, 2019). This process, which started
with Thompson's research in 1984, has shown that teachers' beliefs, perspectives, and preferences have an
important role in shaping their explanations and behaviors during teaching. In learning environments, teachers'
explanations and behaviors are as effective as their content knowledge (Erickson, 1993). Teachers' content
knowledge and beliefs play a role in their instructional decisions and affect their classroom behavior and
constitute their classroom roles (Haser, Kaya, Isiksal-Bostan, 2013).

Mathematics teachers may adopt roles such as instructor, explainer, or facilitator in their instructional
decisions based on their mathematical beliefs about learning and teaching (Ernest, 1991). Among these roles, the
teachers who adopted the instructor role aim to implement a procedure, show, explain, describe a material, and
present it in the best way. Explainer teachers' role is to teach mathematical concepts, formulas, and operations to
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the students best (Thompson, 1992). The facilitator teacher's role, on the other hand, is to take into account the
misunderstandings of the students, describe new tasks for students to eliminate these misunderstandings, and
create tasks and questions that will encourage students to do mathematical research (Kaleli-Yilmaz & Giiven,
2014).

Teachers' roles in the classroom, the demonstrations, analogies, and examples they use in their explanations
convey messages to students about mathematics knowledge and its nature (Mc Diamird, Ball & Anderson,
1983). Then, it can be said that the examples used by teachers in the teaching process give information about
their views and understandings of the nature of mathematics as well as their knowledge of teaching mathematics.
Considering that examples are an important communication tool between teachers and students, the example
types that a teacher uses in teaching a subject and the example types' usage frequency can explain how he/she
teaches. For example, suppose a teacher asks the students to give a counterexample suggesting that the opposite
of a proposition may not be true; this could mean that he/she is encouraging the students to focus and think about
the subject. Because counterexamples are used to eliminate students' overgeneralization or wrong or incomplete
thinking. Then, it can be assessed whether the teacher is a facilitator or not, taking into account the teacher's
other behaviors. In her study, Alkan (2016) examined the example types used by mathematics teachers and their
instructional explanation dimensions and revealed a relationship between instructional explanation dimensions
and the example types that teachers prefer in their lessons. Besides, it was found that one of the primary tools
using which teachers communicate with their students in the classroom is the examples they use in their
explanations. In this context, it can be said that the examples used by teachers are concrete reflections of their
beliefs, their instructional explanation dimensions, in other words, their roles in the classroom.

1.1. Theoretical Framework
1.1.1. Teacher roles

Stating that teachers' beliefs about learning and teaching mathematics have reflections on teachers' practices,
Ernest (1991) suggested that this reflection creates three different teacher roles: instructor, explainer, and
facilitator. The teacher adopting the instructor's role undertakes showing, introducing, explaining, and exhibiting
the material. On the other hand, the explainer focuses on mathematics content in the teaching activities and tries
to teach mathematical concepts, formulas, and operations in the best way. The facilitator teacher focuses on
problem-solving and creates learning environments that allow students to conduct mathematical research in line
with the ideas and interests of the students (Thompson, 1992; Biitiin, 2005).

In the table below, Ernest's (1991) belief models for teaching were discussed, and the indicators that teachers
adopting instructor, explainer, and facilitator roles should have were formed.

Table 1. Teachers' roles and characteristics (Kaleli-Yilmaz & Giiven, 2014)

Teacher role Teacher

Prioritizes transactions and procedures

Emphasizes the proper use of mathematical symbols

Uses a material in the lesson to illustrate an algorithm, not for students to draw conclusions
Repetitions are an important part of the lesson

Feedbacks are in the form of correct or incorrect. If necessary, operations or repetitions are
explained again.

Instructor

Presents the course to students with a conceptual approach

Teaches mathematical concepts, formulas, and operations with many explanations in the best
Explainer way.

Gives feedback directly with clues, explaining possible reasons for student misunderstanding
The materials are used along with the teacher's explanations for conceptual understanding.

Teaches mathematics in problem-solving environments

The exploratory approach constitutes the basis of the activities.

Students' interests and daily activities are taken into account in activity design
New tasks are defined for students to clarify their misunderstandings.

Assign roles and responsibilities for students to learn mathematics

Facilitator

As can be understood from Table 1, the main purpose of a teacher who adopted the instructor's role is to
apply the procedures proficiently. Student's mistakes are not very important to these teachers. Therefore,
feedbacks are not given in learning environments (Kaleli-Yilmaz & Giiven, 2014). Instructor teachers emphasize
repetition in their lessons. Teachers who have an explainer role have a conceptual understanding of mathematical
knowledge. They focus more on the content of the subject in the explanations they provide in learning
environments. The teacher's main purpose is to make the student understand the mathematical concepts,
formulas, and operations in the best way (Thompson, 1992). Therefore, students' readiness levels are important
in the learning process. The relationships and connections between subjects are beneficial for the student in
learning a mathematical concept or formula. The main objective of the teacher who has a facilitator role in
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teaching is problem-solving. Teaching is based on students' ideas and interests, and all instructional activities are
performed by them. The facilitator teacher focuses on students' misunderstandings, defines new tasks for
students to eliminate these misunderstandings, and creates tasks and questions that will allow students to conduct
mathematical research (Kaleli-Y1lmaz & Giiven, 2014).

1.1.2. Example types

In addition to the definitions of the concepts, examples are special cases that explain the facts that do not
belong to the concepts, expressing the meanings of mathematical rules and principles, or explaining how the
procedures are applied to these cases (Alkan, 2016). They transform concepts that are abstract thoughts in our
minds into a concrete structure and allow them to be understood better (Gokbulut, 2010). Besides, examples help
to make the knowledge belonging to the concept more meaningful by making definitions more expressive,
classifying mathematical expressions, and associating similar cases with each other (Watson & Mason, 2002a,
Watson & Mason, 2002b ). Examples can prevent possible misconceptions by providing a clearer understanding
of the facts that do not belong to the concept. It can be difficult for a single example type always to express all
the relevant concepts' meanings. When one example type is used to express what the definition of a concept
means, another example type may be required to expand the definition's limits, or a different example type may
be needed to clarify the concept's limits.

In summary, it can be said that the diversity of examples is important for the definition and rules of the
concept to form a concrete structure in the learner's mind. In this context, examples serve different purposes
according to their structures and functions (Alkan & Giiven, 2018). Alkan (2016) stated that examples could be
grouped under six different names according to their intended use: start-up, standard, improving, non-example,
extreme, and counterexample. Accordingly, Alkan (2016) defined the example types as follows.

Start-up examples; Examples presented to draw students' attention to the relevant subject and remind them of
their previous knowledge.

Standard examples; Prototype examples showing how a definition, rule, or operational process happens and
what it means mathematically.

Improving examples; Examples used to expand the possible perception that standard examples create in
students. They are presented to expand the boundaries of the concept in students by showing the relationship
between subjects.

Extreme examples; Examples used to draw attention to the details of the concept and illustrate the concepts'
exceptional cases.

Non-examples ; Examples used to express the cases that do not belong to the definition or rule.

Counterexamples: Examples used to prevent students from reaching incorrect generalizations and thus
clarify the subject's boundaries.

1.1.3. Purpose of the study

The research (Ernest, 1989; Klibanoff & Levine 2006, Philippou & Christou, 1999; Thompson, 1984)
revealed that teachers' beliefs about mathematics, learning, and teaching mathematics shape their classroom
practices. Therefore, it is necessary to determine teachers' beliefs first to understand teachers' in-class practices
(Banks, 2005). If teachers' beliefs about mathematics are known, their way of presenting mathematical concepts
and procedures in the classroom can be explained, and their teaching can be predicted (Helms, 1989). Thus,
assumptions can be developed about how they might react to new mathematical understandings. One of the
reasons behind the failure of many projects and innovations to improve education is ignoring the teacher's role in
the teaching process (Baki & Gokgek, 2007). For the changes made in this context to be meaningful, teachers'
beliefs in mathematics should be determined, and the necessary changes should occur (Baki, 2006; Baki &
Gokgek, 2007). Therefore, in order for teacher education to be carried out healthily, it is necessary to correctly
portray teachers' current roles.

Teachers' view of mathematics and its nature leads them to accept the new knowledge they encounter in a
way that suits their perspective. It affects teachers' behavior and determines their role in the classroom. These
roles may affect teachers' educational activities (explanations, examples, analogies used) in the classroom
(Steinbring, 1998). In this case, information about teachers' roles (instructor, explainer, and facilitator) can be
obtained by monitoring their behavior in the learning-teaching process. In this context, this study is thought to
illustrate the teacher's role in the classroom with his/her explanations and examples. The literature review
revealed studies on primary and secondary school teachers' beliefs and opinions (Baydar & Bulut, 2002; Bedel,
2008; Ernest, 1989; Kaleli- Yilmaz & Giiven, 2014; Klibanoff & Levine 2006, Thompson, 1984). These studies
are generally related to the teachers' beliefs about mathematics, mathematics learning, problem-solving, and the
individual's beliefs in him/herself about mathematics and mathematics learning. Besides, some studies identify
the example types used by mathematics teachers and examine the relationship between teachers' instructional
explanations and example types (Alkan, 2016). However, no studies focus on the example types used by teachers
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who adopted different roles (instructor, explainer, and facilitator) in mathematics teaching. Therefore, the study
aims to examine the roles of mathematics teachers in the mathematics teaching process and the example types
they use. In this study, teachers' roles and the example types used by teachers who adopted a certain role will be
addressed.

The case study approach was used to examine secondary mathematics teachers' roles in mathematics teaching
and the example types they use in this process. The case study approach will allow obtaining in-depth
information about the teachers' perspectives on mathematics and its nature, their explanations in the classroom,
and their roles. Besides, detailed information about the example types that teachers use in their lessons can be
collected. Since the study aims to describe and analyze a situation in detail within a certain time (Merriam,
2013), the case study approach was preferred. The study is qualified as a multi-case study (Gerring, 2007)
because it includes more than one case. In this context, semi-structured interviews were conducted to determine
the beliefs of 4 selected teachers about mathematics learning and teaching; each teacher's one-year education-
training process was observed to illustrate the reflections of these beliefs in the classroom and to determine their
roles and identify the example types they used during the teaching of the lesson.

2.1. Participants

The study was carried out with four mathematics teachers working in a high school in Trabzon. Being
graduated from different faculties (Science and Literature/Education Faculty) were taken into consideration in
selecting the teachers participating in the study. Besides, the diversity in the education levels of the teachers was
also taken into consideration. Moreover, teachers' professional experiences and their voluntary participation were
taken into account in this research. Mathematics teachers' education and professional experiences affect their
perspective on the nature of mathematics and their beliefs (Lampert, 1990; Pajares, 1992; Raymond, 1997).
Therefore, this factor affects the teachers' explanations in their lessons and the examples used in their
explanations. Thus, attention has been paid to the educational background and professional experience of the
teachers. Table 2 shows the demographic characteristics of the teachers.

Table 2. Demographic information of the participants

Professional

Participant Gender Undergraduate degree  Education level .
Experience (Year)

T1 F Education Faculty Undergraduate 21

T2 F Education Faculty Postgraduate 19

T3 F Science and Literature Undergraduate 16
Faculty

T4 M Science and Literature Undergraduate 15
Faculty

2.2. Data Collection Tools

The data collection tools used in the research process and the reasons for using these tools are shown in Table
3. Semi-structured interviews were used to collect information about teachers' views on mathematics and
teaching mathematics. Mathematics teachers' beliefs, perspectives, and preferences for mathematics and teaching
mathematics are effective in shaping their roles during teaching (Thompson, 1984; Erickson, 1993). Teachers'
roles in the classroom and the examples used in their explanations can give messages about their mathematics
perspective. Accordingly, some questions of "teachers' views and beliefs about the nature of mathematics"
developed by Biitiin (2005) were used, and teachers' opinions about mathematics and teaching mathematics were
taken. In the study, the examples chosen by the teachers for their students, their behaviors, and explanations were
observed in the lesson. Unusual situations were noted during the observations, and the participants were
interviewed informally before and after the lesson in the teachers' room. In this way, information was obtained
about their thoughts and about "why" they performed a certain thing. Especially at the end of the lesson,
informal interviews were used to learn the purpose of the teachers' examples in the lesson.

Table 3. Data Collection Tools and Reasons for Use

Data Collection Tool Reasons for Using Data Collection Tool

Semi-structured interviews To take teachers' opinions about mathematics and teaching
mathematics to be wused in explaining their demographic
characteristics

Unstructured observations To identify the examples and explanations that teachers use in their
lessons
Informal interviews To get opinions about the examples teachers used in their lessons

after the lesson.
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2.3. Data Analysis

In the analysis of the data collected within the research, teachers' roles were identified first. The framework
created by Ernest (1991) was used in the analysis of teachers' roles. The frequency of teachers' explanations was

calculated according to these categories.

Table 4. Analysis of teachers' explanations

Teacher's Explanation

Analysis of Teacher's Explanation

Now, when drawing a parabola, if you write zero
instead of x, you will find the point where the parabola
intersects with the y-axis. If you give zero to y, you find
the points where it intersects with the x-axis. Then kids,
the vertex of the parabola is found. While finding the
vertex, first the abscissa is found and then the ordinate.
It would be better to find the abscissa first to find the
ordinate. To find abscissa, we will apply the formula -
%. The abscissa is also the axis of symmetry of the
parabola. We will then write this down in the function
and find the ordinate of the vertex. As | said, if a is
positive, the arms of the parabola are up. In this case,
the parabola gets the minimum value at the vertex. If a
is negative, the parabola takes the maximum value. "

The teacher was evaluated in the instructor role according to
this explanation. Because in her explanation, she did not justify
why the abscissa of the parabola's vertex was found by

applying the formula -2%, she stated it directly. Besides, the

teacher described how the parabola is drawn. However, since
she did not explain these expressions' meaning to the students,
she has been evaluated as an instructor teacher. It should be
noted that teachers' explanations were not considered if they
represent different categories of the same role.

"a(x-r)? is the expression of the perfect square. The
graphs of this expression show the shift of the x2
parabola along the x-axis. For example, the graph of
(x-2)° parabola is shifted to the right by two units, the
graph of (x+1)? parabola is shifted to the left by 1
unit".

Teacher T1 did not justify how this graph was drawn in her
explanation and only intended to show how the procedure was
applied; thus, she was considered to adopt an instructional role.
On the other hand, since she explained what the rule means
through examples, she has also been evaluated to adopt an
explainer role.

The teachers' explanations were coded as described above, and the frequency of the codes was computed.
The role of the teacher has been set regarding the category with the highest frequency. While determining
teachers' role, their attitude towards students in the lesson and the teaching environment they prepared were also
taken into account. After determining the teachers' roles, the example types they used in their lessons were
analyzed according to the example classification developed by Alkan (2016). These analyzes were illustrated in
Table 5.

Table 5. Analyzing the example types used by teachers

Examples Example types

(Example used by teacher T3 to explain the definition
of the concept of the polynomial)

)&{ ‘ﬁl 61"‘ 111451‘ iR

|
(The reason Why teacher T3 used this example in her
lesson was asked at the end of the lesson.)

The teacher expressed the purpose of using this
example as follows:

"I have taught the definition of polynomial, and this
is an example | have provided for that definition. |
used this expression to point out, “this is the
mathematical representation of the expression | told
you."

After explaining the definition of the polynomial to
her students, Teacher T3 used algebraically
representative examples to express what this
definition means. Since the teacher wanted to express
the definition of the polynomial algebraically with
this example, it is considered a standard example.

Teachers' explanations and the example types used in these explanations are presented in the study's findings.
For example, Teacher T1 said: "For a second-degree equation, if one root is 2\3-1, the other root is 2N3 + 1.
Remember the root-finding formula: the root is found from the formula minus b plus minus root delta divided by
two. To write a second-degree equation whose roots are known, we need the sum and product of roots.
Remember what we are doing while separating the second-degree equation into factors? The roots can also be
written as (x-2V3-1).(x-2\3 + 1)". This example has been taken as an improving example. As the teacher
explained the example's solution steps through justification, she was considered to have the explainer role.

After the coding was completed, coding reliability was ensured by working with another researcher. In this
process, the second researcher was informed about the examples to make the analysis more reliable. Observation
notes of the teachers were given to the researcher. Upon completing the coding by different researchers, their
codes were compared with the researcher's codes. The reliability formula suggested by Miles and Huberman
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(1994) was used for calculating coding reliability: Reliability = Agreement / (Agreement + Disagreement).
Accordingly, the reliability of the study was 0.82. Non-common codes were compared, and a consensus was
achieved. Finally, the roles determined from the teachers' explanations and the example types used in these
explanations were evaluated according to the results with the highest frequency.

3. Findings

The study aimed to determine the roles of mathematics teachers in the classroom from their explanations they
used in the mathematics lesson's teaching process. At the same time, it is aimed to determine the example types
that teachers use in their explanations and to analyze their in-class roles and example types they use. The
relationship between the roles derived from their explanations and the examples used in these explanations was
determined using the frequencies. In the findings, the information about teachers' opinions about mathematics
and mathematics teaching was first presented. Then the example types and their explanations they used in their
lessons were given. Some important data of teachers T1, T2, T3, and T4, who participated in the study, are given
in this part of the study.

In the interview with Teacher T1, the first question was, "What is mathematics for you?". Teacher T1
answered as "mathematics is the art of thinking properly.” Teacher T1 then told that mathematics education
improves students' interpretation and thinking skills. Mathematics education enables students to think more
systematically, and mathematics is the art of proper thinking. She emphasized that conceptual knowledge is more
important than operational knowledge in mathematics education. She stated that she make proofs in her lessons
to explain where some rules came from. The proofs will improve student's mathematical thinking skills.

Regarding the examples in the lessons, she sometimes creates them herself, and sometimes she takes them
from textbooks or question banks. She stated that the example selection might vary according to the structure
and conditions of the class. Because new examples may be needed depending on the students' questions in the
lesson or their explanations about the subject, she pays attention to selecting clear and understandable examples.

The observations' frequency showed that Teacher T1 adopted instructor and explainer roles in her courses,
but she generally played an explainer role. Teacher T1 was observed to use start-up, standard, improving, non-
example and extreme examples in her lessons, but she mostly employed improving examples. For example,
Teacher T1 switched to second-degree inequalities after second-degree equations. She started the subject of
inequality by explaining the definition of inequality with one variable:

iwﬂ-.,i,!ﬁ . \1“1 g cidct JC,%‘FLG:é‘ﬂﬁ _$l0| The expressions such as ax+b>0,

‘ P | | ax+hb>0, ax+b< 0 are called first-degree

‘ | ' | inequality with one variable, provided

L1 i that a is not equal to zero. While solving

— T inequalities, first find the root of the

equation by equating the equation to zero.

e . - , Now, children, what is the graph we

nEE L e i would get if we plot this equation?

. >0 e NE T (student: linear) Yes, a linear graph, so it

j: ] is a line equation, lets' draw it. The root

‘ ‘ . ?‘E __ZW N of the equation is %b Then what is the

B il .%kﬁmg_%-\f E‘F;" image under the x-axis? (student: less

B 7 ] oo | _ﬂrf‘."fT»— ‘ speeichi than 0) that is negative; the image at the

gﬁ ! R T upper part of the x-axis is then positive,

‘ T - ‘ T i.e., greater than zero. If we show this in a

BEEERRE _.H»‘ | T T table, the table starts with the sign of the

— SEEN — = coefficient "a"; when the root is reached,

Each inequality is called first-degree inequality with one the sign changes, we get the opposite of

variable. the sign of "a." As a solution, we take the
part that is asked.

Tl
|
B
,‘_)
5
=7

Anesen Ea Tl
5 -

I
=
Iy
2}

B
-
3
|
b
)l
i

Opposite sign with a

Same sign with a

Figure 2. Teacher T1's explanation on inequalities

Teacher T1 explained what students should do to find the solution set of first-order inequalities, the solution
steps, and the reasoning behind these. However, she explained the meaning of the inequality concept with the
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line graph and inequality table. She has been observed to explain the sign's change at the root in the table by
associating it with the line graph. In addition to explaining the concept, the teacher also focused on solving
inequalities and finding a solution set. Therefore, at this point, Teacher T1's explanations point out the explainer
role.

After her explanation on the subject, Teacher T1 gave the start-up example in Figure 3 to her students:

T T T oL T T T Now kids, what are we doing
3t u’-'ll‘ Y D—“‘l | | TA.r'-r-e‘l\—'i ol faele '{C? 1 Dbl A, - . .
' ' 1 3 [ EY first? Did you find the root of the

\ 1 , !
= | . ? —
e ~,Jﬁ T I ——|-|-equation? Yes, the root is — . Then

g

_ ‘ ‘ draw the graph of this equation in
2eul| | L L dla your notebook before the table
‘ : | -+ : - L1 (teacher checks each student's
St S ! | notebook one by one). While making
=T BREE T a table, we start with the sign of the
i ’ ) coefficient of x. What is it? Look at

2 Hx 20 your graph "+." When x is greater

i _ T than _71 , the graph is at the upper

\

1

| |
el EKY || [ part of the x-axis and positive.
T ' ' | +-Therefore, we start with the sign of
the largest term in the table, then
when we come to the root, the sign
changes to "-" Well now if we are
asked the solution set of numbers less

Example: Work on the sign of f(x)= 2x+1

than zero, it is x<_71, f(x)<0, for
x:‘71, f(x)=0 and for x>_71, f(x) >0.
(T1)

Figure 3. Teacher T1's startup example for inequalities

Teacher T1 explains how to find the solution set of a first-order inequality over a table, using the start-up
example in Figure 3. Teacher T1's intended use of the example was asked at the end of the lesson, and she
answered as follows:

"My students can draw the 2x + 1 function graph, so | wanted to show the sign-change by using their
previous knowledge. Thus, | have explained how the sign changes before and after the root in the table. Based
on this, | wanted to generalize this situation to the second-degree equations. They know how to draw the graph
of a first-order equation since the 8" grade. We already discussed it in the 9" grade.”

Teacher T1 addressed the sign-table on the graph using the student's knowledge of first-order equations. She
used this example to show how to find the solution set of a second-degree inequality. Teacher T1 stated that,
unlike last year, she explained simple inequalities to her students using the table method. Hence, she tried to
prepare them for the new subject by expressing a concept that her students knew. Therefore, this example of
Teacher T1 is evaluated as a start-up example. Besides, regarding the teacher's explanation and behaviors in the
lesson, she explained what the sign change means with this example, and she explained how to apply the
procedure with solution steps and justifications. Since the teacher explained why they start with the sign of
variable x in the sign-table and why the sign is changed at the root, her role was taken as the explainer.

In the interview with Teacher T2, she answered the question, "What is mathematics for you?" as "correct
interpretation.” She said that mathematics education improves students' correct interpretation, processing, and
problem-solving skills. Mathematics education improves students' ability to think properly, practice what they
have learned in daily life, make interpretations, and give students different perspectives. Teacher T2 thinks that
students' mathematical abilities are innate, and studying allows them only to reach a certain level. Although she
said that conceptual knowledge is more important in mathematics education, she also emphasized that more
exercises are needed to improve operational knowledge. She stated that she first makes the necessary proofs
while teaching mathematics and then goes through the questions, from simple to difficult, by interpreting. She
stated that she frequently uses examples involving association and interpretation in her lessons. She gets
examples from specific sources as well as school textbooks. She said that the example selection might vary
according to the structure and condition of the class.
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Teacher T2 has adopted both instructor and explainer roles in her lessons, but the instructor role overweights
by one regarding the frequencies. Teacher T2 uses start-up, standard, improving, non-example and extreme
examples in her lessons. She mostly uses standard and improving examples in her lessons; improving examples
is higher with just one difference. For example, at the beginning of the polynomials subject, Teacher T2 told her
students that polynomials are similar to functions, but functions are a broader subject. Teacher T2 then wrote the
statement about polynomials in Figure 4 on the board and explained it as follows:
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Figure 4. Teacher T2's explanation on polynomial

Teacher T2 stated that in order for a mathematical expression to be a polynomial, its coefficients must be real
numbers, and the powers of the variable x must be natural numbers. Only such expressions are called
polynomials. On the other hand, Teacher T2 did not adequately explain the expressions such as coefficient,
leading coefficient, degree of a polynomial, and constant term to her students. She did not explain what these
expressions mean. Therefore, based on her explanations, Teacher T2 was considered as the instructor. Teacher
T2 explained the meaning of the definitions she made to her students with the standard example in Figure 5.
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Figure 5. Teacher T2's standard example for polynomials

In the interview with Teacher T2 at the end of the lesson, she explained the purpose of using this example as
follows:

"l wanted to express the definition of the polynomial to the students with this example. I also wanted to show
the concepts such as leading coefficient, constant term, and degree of a polynomial expression. "

Teacher T2 explained the meanings of the concepts such as coefficient, leading coefficient, degree of the
polynomial, and constant term one by one, asked the students why this expression is a polynomial and received
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feedback from them. This behavior of the teacher in the classroom was evaluated as the explainer role. Teacher
T2 also emphasized the properties of the polynomial but did not explain why the degrees of the polynomial
should be natural numbers. Therefore, this explanation of the teacher is considered as the instructor.

In the interview, teacher T3 answered the question "What is mathematics for you?" as "Being aware of the
possibility of calculating next probabilities throughout life." She said that the student's failure in mathematics
might be due to their irregular and undisciplined work and the lack of basic operational knowledge. Teacher T3
thinks that operational knowledge is more important in mathematics education. She stated that operational
knowledge is especially important for the university entrance exam. Students need to know how to use the
formulas, and they can learn the subject better by solving numerous questions. She stated that students could
understand the subject better with examples rather than the meanings of the definitions and rules. She chose her
examples from certain sources; she did not create them herself. She prefers examples ensuring the
interconnection between subjects, including the elements in the definition, linked to past subjects, and making
the student think. She also emphasized that her examples will not differ according to the characteristics of the
class.

Teacher T3 was observed to adopt both instructor and explainer roles in her lessons, but generally, the
instructor role was more dominant. Besides, Teacher T3 uses start-up, standard, improving, non-example and
extreme examples in her lessons. From these example types, she mostly preferred standard examples. For
example, Teacher T3 stated that inequality expressions could be associated with the absolute value, so she
reminded some important information about the absolute value to her students as in Figure 6.
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Figure 6. Teacher T3's explanation on inequalities

Teacher T3 expresses the rules directly in her description; she does not inform students about the meaning of
these rules and why they will be needed. Teacher T3 stated that her students learned these rules before, so she
only reminded them. However, Teacher T3 was evaluated in the instructor role because she expressed the
absolute value rules directly to her students without any justification. After this explanation, Teacher T3

presented the improving example in Figure 7 to show this case's relationship with the subject.
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Figure 7. Teacher T3's improving example on inequalities
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Teacher T3 stated the purpose of using this example as follows:

"My objective is to explain to students how to find the solution set of a new expression formed when an
absolute value expression comes together with another mathematical expression."

Teacher T3 was observed to explain the solution steps with the improving example in Figure 7, in which she
expressed how the procedure was applied, but she did not inform her students about the reasoning. For example,
she never gave any explanation to her students about why an absolute valued expression should be treated as a
double root. Therefore, this role of Teacher T3 in the classroom is considered as an instructor.

Teacher T4 answered the question "What is mathematics for you?" as “The ability to perform four
operations, to calculate." The teacher defined mathematics as calculations and operations according to his
explanation. Teacher T4 stated that operational knowledge is more important than conceptual knowledge in
mathematics education because students will need operational knowledge more in the university exam. He stated
that, in mathematics education, it is more important for students to know math knowledge usage rather than the
definitions and rules. Students can be successful in mathematics by solving numerous questions and if they are
interested in mathematics. He stated that students would grasp the subjects with plenty of questions and
examples. Therefore, he uses examples to show how formulas are applied, reveals the interconnections between
subjects, and shows definitions' properties. He made use of textbooks and special publications for his examples.

Teacher T4 played both instructor and explainer roles in the classroom, but he generally adopted the
instructor's role according to the frequencies. Besides, Teacher T4 was observed to use start-up, standard,
improving, non-example and extreme examples in his lessons. From these example types, he mostly included
standard examples. The data regarding the teacher's role in the classroom were as follows. For example, while
teaching polynomials, he started the lesson by expressing its definition. After writing the definition on the
blackboard, Teacher T4 explained the coefficient, leading coefficient, constant term, and degree of the
polynomial to the students as in Figure 8.

H T 6& e i ia‘ Wi H""‘ ‘\ il "Kids, this expression is called a

Q403 «Dsf,-A-;~—-°n )7‘3 Ve AR OMge KR polynomial provided that ap, ayay, ....an €

‘ R, and the powers of x are natural

400y numbers. a, &, a, ...a, are the

|| L1 \ coefficients of the polynomial. The highest
\

i

12l NN T o e
M_rm?qu‘l!:'noﬁ:‘.},y_l...'.. .-f.‘,l_o,,gx;-‘» 0 [ sk in
, ‘

power is the degree of the polynomial, and
its coefficient is called the leading
coefficient. The polynomial is similar to
1 1 functions; only we will work with the
e [ expressions that possess these properties.

‘ Some operations will remind you of the
! || functions.

REAR~YY ,g;-?...oi.jao,__p}cﬂinq 1 Lattoyl
}
|
1
i

L 0n —)605 'dabcjx | T

l
R

[ ;der_?ﬂ :‘

il
| g Sl e ,L [

L]

\

i [ I 1 T BT

|
il
[

Flgure 8 Teacher T4's explanation on polynomials

Teacher T4 defined polynomials as the expressions whose powers are natural numbers and coefficients are
real numbers. After this definition, he explained the degree of the polynomial and leading coefficient. Teacher
T4 said that polynomials are similar to functions, but he did not explain the similarities or differences between
them. Teacher T4 directly expressed this definition to his students and did not fully explain the meaning of the
definition; therefore, he was observed to be in the instructor's role with his explanation. He used the standard
example in Figure 9 for the definition of the polynomial and explained it as follows:
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Figure 9. Teacher T4's standard example on the definition of the polynomial

Teacher T4 explained the degree, coefficients, and constant of the polynomial through the standard example
in Figure 9. He explained the meaning of the definitions belonging to the polynomial concept (constant term,
coefficients, and degree) using a standard example. Since teacher T4 explained the definitions involved in
polynomials one by one over the example, he was considered to have the explainer role.

The data regarding the teachers' roles and the frequencies of the example types they use are presented in
Table 4.

Table 4. The roles of mathematics teachers in the teaching process and the example types they use

» Teachers' Roles Example types

(5]

< - i -

S Instructor Explainer Facilitator Start-up  Standard  Improving Extreme Non Counter
& example examples examples example example example
Tl 134 150 3 12 42 47 3 7 0
T2 135 134 0 12 43 44 2 3 0
T3 131 90 0 11 46 40 2 2 0
T4 155 76 0 9 52 31 2 2 0
Total 555 450 3 44 183 162 9 14 0

The frequencies of the teachers' roles in the classroom and the example types they used are displayed in
Table 4. As shown in Table 4, only one of the teachers participating in the study was in the explainer role, and
the roles of the other three teachers in the classroom were instructors. Besides, regarding teachers' examples in
their lessons, improving and standard examples are used more frequently by the teachers, non-example and
extreme examples are used rarely, and counterexamples are never used. Table 4 shows that the teacher who
adopted the explainer role used improving examples more than standard examples. Besides, the teacher who is
the explainer used non-examples more than the instructor teachers. Instructor teachers make more use of
standard examples in their explanations throughout the lesson. The explanations of the teachers adopting the role
of instructor and explainer are very similar to each other. The number of standard and improving examples used
in these explanations is also very close to each other. Besides, none of the teachers, except T1, made any
explanations belonging to the facilitator role. Teachers were also observed to fail to use some example types
depending on the subjects. For example, teachers never used start-up examples and counterexamples on the
polynomial; moreover, extreme, non-example, and counterexample were not used on the second-degree
equation, inequality, and parabola.

4. Discussion and Results

It was concluded that mathematics teachers played instructor and explainer roles in the teaching process, and
these roles did not change according to the subjects. Teachers playing the explainer role use the standard and
improving examples more in their lessons. For example, Teacher T1, who plays the explainer role, uses
improving examples more than other example types. Similarly, teachers playing the role of instructors use
standard examples more than other example types in their explanations. Besides, the explainer teacher uses non-
examples more than the instructor teachers. This fact has led to the idea that explainer teachers have a conceptual
understanding of mathematical knowledge; they try to teach mathematical concepts, formulas, and operations in
the best way (Thompson, 1992). Regarding the intended use of both improving and non-examples, improving
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examples aims to expand the concept's boundaries and draw attention to its details. For example, they reveal the
relationship between the polynomial and the function or the relationship between a second-degree equation and
parabola (Alkan, 2016; Alkan & Giiven, 2018).

Similarly, non-examples are examples used to express the cases that fail to be an example of the concept
(Alkan, 2016; Alkan & Giiven, 2018; Tsamir, Tirosh, & Lewinski, 2008), in other words, to show when a
polynomial is not a polynomial or the differences between the polynomial and the function concepts. Based on
the example types that teachers use, it can be said that explainer teachers try to teach the subjects more
comprehensively. In addition to the examples belonging to the concept, they provide more examples that do not
belong to the concept, supporting this fact. The number of examples used by the teachers and the example types
differs according to the subject. For example, Teacher T1, the only teacher in the role of explainer, included
improving examples in her explanations about the second-degree equation, inequality, and parabola; similarly,
Teachers T2 and T3 in the instructor role also included many improving examples in their explanations. In other
words, although the roles of the teachers are different, they use the same types of examples. One of the reasons
teachers use the same types of examples was thought to be the communication between teachers. In the
interviews, teachers T1, T2, and T3 stated that they planned the course's instruction together and tried to include
similar example types in their lessons.

Thus, teachers might have included more examples serving the same purpose in their lessons. However,
although they used the same example type in their lessons, it can be said that teachers' knowledge and beliefs
play a role in their instructional decisions (Ernest, 1989; Irez, 2007). Teachers' beliefs play a significant role in
mathematical activities. As a result of the teachers' interviews, it was concluded that their perspective on
mathematics affected their classroom behavior and the example types they used. For example, Teacher T1 stated
that conceptual learning is important in mathematics. Accordingly, she was observed to bring conceptual
learning to the fore in the example types she chose. Similarly, Teacher T4 emphasized that operations are more
important for mathematics education and prioritized teaching the rules or procedures in the example types. Like
this study, the literature (Stipek et al., 2001) also shows that teachers' value judgments and beliefs about teaching
and learning affect their classroom practices.

Another important finding in the study is that none of the teachers used counterexample. The intended use of
this example type is preventing students' mistakes and errors that may occur due to overgeneralization, and it is
created in line with the student's questions. This lack of usage may result from our teachers having not adopted
facilitator roles and generally play an instructor role. Facilitator teachers define new tasks in their lessons to clear
students’ misunderstandings and give them new responsibilities for learning mathematics. They also encourage
students to come up with new ideas and thoughts. On the contrary, instructor teachers stated that they try to keep
control in their lessons; thus, students were given less voice. NCTM (1991) standards suggest that teachers
should stop controlling all aspects of their math activities, let students face their problems, and develop their
strategies for better mathematical development. In this context, our teachers are recommended to prepare an
environment where students can express their thoughts easily in their lessons.

5. Recommendations

Only one of the teachers is in the explainer role, and the others are in the instructor role. The lack of
facilitator teachers in teacher roles is one of the important findings of the study. This is due to teachers' content
knowledge, curricula knowledge, and sometimes their beliefs about teaching and learning mathematics.
Therefore, it is recommended to encourage teachers in their in-service training to review their beliefs about
learning and teaching mathematics and ensure that mathematics knowledge is taught according to the program's
objectives. Besides, teachers' knowledge about example usage was found to be insufficient both in the literature
and in the research. Considering that teachers' use of examples is important and that teachers' example choices
are effective in students' learning, teachers can be informed about the importance of using different example
types. It is recommended to integrate this information about examples and example types in the university to
teacher candidates' field courses.
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Hangi Ogretmen, Hangi Ornek Tiirii?

1. Giris

Egitim alaninda yapilan caligmalarin 6nemli bir kismini 6grenciler ve 6gretmenlerin kisisel farkliliklart
olusturmaktadir. Ozellikle 6gretmenlerin kisisel farkliliklarina ait galismalarda, dgretmenlerin sahip olduklari
o6grenme ve dgretmeye yonelik inanglar, 6gretim ile ilgili problemlere ¢6ziim bulma noktasinda ilgi odaklarindan
birini olusturmaktadir (Uysal ve Dede, 2019). 1984 yilinda Thompson tarafindan yapilan arastirmayla baslayan
bu siire¢, 6gretmenlerin sahip olduklari inanglari, bakis agilart ve tercihlerinin 6gretim sirasindaki agiklamalart
ile birlikte onlarin davramslarim da sekillendirmede 6nemli bir yere sahip oldugunu gostermistir. Ogrenme
ortamlarinda ogretmenlerin agiklamalar1 ve davraniglarinda onlarmn alan bilgilerinin yani sira sahip olduklari
inanclar1 da etkilidir (Erickson, 1993). Ogretmenlerin alan bilgileri ve inanglari, onlarin 6gretimsel kararlarinda
rol oynamakta ve simftaki davramslarimi etkilemekle birlikte onlarin sinif i¢indeki rollerini olusturmaktadir
(Haser, Kaya, Isiksal- Bostan, 2013).

Matematik Ogretmenleri 6grenme ve Ogretmeye yonelik matematiksel inanglarina bagli olarak aldiklar
ogretimsel kararlarda Ogretici, agiklayict ya da kolaylastirict gibi roller benimseyebilir (Ernest, 1991). Bu
rollerden Ogretici role sahip Ogretmenler, bir prosediirii uygulamak, bir materyali gdstermek, agiklamak ve
tanimlamak, onu en iyi sekilde sergilemeyi hedeflemektedir . Agiklayici 6gretmenlerin rolii, matematiksel
kavram, formiil ve islemleri en iyi sekilde dgrenciye kavratmaktir (Thompson, 1992). Kolaylastirici 6gretmenin
rolii ise Ogrencilerin yanlis anlamalarimi dikkate alip, dgrencilere bu yanlis anlamalar1 giderebilecekleri yeni
gorevler tanimlamak ve &grencilerinin matematiksel arastirma yapmalarina firsat verecek gorevler ve sorular
olusturmaktir (Kaleli- Yilmaz ve Giiven, 2011).

Ogretmenlerin simif igindeki rolleri, agiklamalarinda kullandiklari gdsterimleri, analojileri ve &rnekleri
ogrencilerine onlarin sahip olduklari matematik ve onun dogast hakkindaki bilgileriyle ilgili mesajlar verir (Mc
Diamird, Ball ve Anderson, 1983). Bu durumda 6gretmenlerin &gretim siirecinde kullandiklari 6rneklerin,
verdigi sdylenebilir. Orneklerin, dgretmenler ve dgrenciler arasinda énemli bir iletisim araci oldugu géz dniinde
bulunduruldugunda; dgretmenin herhangi bir konun kavranmasinda kullandigi 6rnek tiirleri ve kullanilan 6rnek
tiirlerinin siklig1 onun nasil bir ders isledigi ile ilgili dnemli agiklamalar sunabilir. Ornegin; bir 6gretmenin
6grencilerinden bir dnermenin karsitinin dogru olmayabilecegine yonelik karsit ornek istemesi, konu hakkinda
Ogrencilerini odaklamaya ve diisinmeye sevk ettigi anlamina gelebilir. Ciinkii karsit 6rnekler, dgrencilerin
herhangi bir durumda agir1 genellemelerini ya da yanlig, eksik diisiinmelerini ortadan kaldirmak igin
kullanilmaktadir. Bu durumda 6gretmenin diger davraniglart da goz oniinde bulundurularak kolaylastirict bir
O0gretmen olup olmadigi degerlendirilebilir. Alkan (2016) yapmis oldugu c¢aligmasinda matematik
ogretmenlerinin kullandiklar1 6rnek tiirleri ile onlarin dgretimsel agiklama boyutlarini incelemis ve dgretimsel
aciklama boyutlar ile dgretmenlerin derslerinde tercih ettikleri drnek tiirleri arasinda bir iliski oldugunu tespit
etmistir. Bununla birlikte 6gretmenlerin sinif icinde Sgrencileri ile iletisim kurdugu birincil araglardan birinin
onlarin agiklamalarinda kullanmis olduklart 6rnekler oldugu tespit edilmistir. Bu baglamda 6gretmenlerin
kullandiklar1 6rneklerin onlarin inanglarinin, 6gretimsel agiklama boyutlarinin bagka bir ifade ile onlarin sinif
i¢indeki rollerinin birer somut yansimasi oldugu séylenebilir.

1.1. Kuramsal Cerceve
1.1.1. Ogretmen rolleri

Ogretmenlerin matematik 6grenme ve 6gretmeye yonelik inanglarmin dgretmenlerin pratik uygulamalarina
yansimalarini oldugunu belirten Ernest (1991), bu yansimanin ii¢ farkli 6gretmen rolii olusturdugunu belirmistir:
(instructor), agiklayici (explainer) ve kolaylastiric (facilitator). Ogretici roliindeki gretmen materyali gosterme,
tanitma, aciklama ve sergileme gorevini iistlenirken, agiklayici dgretmen Ogretim faaliyetlerinde matematik
icerigine odaklanir, matematiksel kavram, formiil ve iglemleri en iyi sekilde kavratmaya c¢aligir. Kolaylastirici
roliindeki Ggretmen ise problem ¢ozmeye odaklanir ve Ogrencilerin fikirlerine, ilgilerine 6nem vererek,
ogrencilerin matematiksel aragtirma yapmalarina imkan tantyan 6grenme ortamlart olusturur (Thompson,1992;
Biitiin, 2005; Biitiin, 2012).

Asagidaki tabloda Ernest’in (1991) 6gretmeye yonelik inang modelleri ele alinarak ogretici, agiklayici ve
kolaylastirici rollerindeki dgretmenlerin sahip olmasi gereken 6zelliklere iliskin gostergeler olusturulmustur.
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Tablo 1. Ogretmenlerin rolleri ve dzellikleri

Ogretmen rolii Ogretmen

e islemleri ve prosediirleri 6n planda tutar
o Matematiksel sembollerin ustalikla kullanilmasini vurgular
e Ders siirecinde bir materyali 6grencilerin sonug ¢ikarmalar: igin degil bir algoritmay1
Ogretici gostermek i¢in kullanir
o Tekrarlar ders iginde 6nemli bir yer tutar
e QGeri bildirimler dogru ya da yanlis seklindedir. Gerekli durumlarda islemler veya
tekrarlar yeniden anlatilir

e Dersi 6grencilere kavramsal bir yaklasimla sunar

o Matematiksel kavram, formiil ve islemleri bol agiklamalarla en iyi sekilde kavratir
Aciklayic e Geri bildirimleri 6grencinin yanlis anlamasinin olas1 sebeplerini agiklayan ipuglarini
dogrudan verir
Materyaller kavramsal anlama i¢in 6gretmenin agiklamalari esliginde kullanilir

Problem ¢6zme ortamlarinda matematik dgretimini siirdiiriir

Etkinlikler boyunca kesfedici bir yaklagim esas alinir

Ogrencilerin ilgileri ve giinliik faaliyetleri etkinlik tasarimlarinda dikkate alinir
Ogrencilerin yanlis anlamalarini gidermek icin yanlis anlamalarini giderebilecekleri
yeni gorevler tanimlanir

e Ogrencilere matematik 6grenmelerine yonelik gérev ve sorumluluklar verir

Kolaylastirict

Tablo 1’den de anlasilacagi ilizere Ogretici roliindeki bir 6gretmenin asil amaci prosediirleri ustalikla
uygulamaktir. Ogretmen 6grenme ortaminda daha c¢ok islemleri ve prosediirleri uygulamaya yonelik becerileri
on planda tutar. Ogrencilerin hatalar1 6gretmenler i¢in pek énemli degildir. Bu yiizden geri bildirimlere 6grenme
ortamlarinda yer vermez (Kaleli- Yilmaz ve Giiven, 2011). Ogretici roliindeki 6gretmenlerin derslerinde tekrara
daha ¢ok 6nem verdikleri sdylenebilir. Agiklayici role sahip 6gretmenler ise matematiksel bilgide kavramsal
anlayisa sahiptirler. Ogretmen, dgrenme ortamlarinda sunduklar1 agiklamalarinda konunun igerigine daha ¢ok
odaklanir. Ogretmenin asil amaci matematiksel kavram, formiil ve islemleri en iyi sekilde Ogrenciye
kavratmaktir (Thompson, 1992). Bu yiizden 06grenme siirecinde Ogrencilerin hazirbulunugluk diizeyleri
onemlidir. Konular arasi iliskiler ve baglantilar, matematiksel bir kavramin veya formiiliin 6gretilmesinde
ogrenci icin faydali goriilmektedir. Kolaylastirict role sahip &gretmenin ise dgretimde asil amact problem
cozmedir. Ogretim ogrencilerin fikirlerine ve ilgilerine dayanmakla birlikte 6gretimsel biitiin aktiviteleri
ogrenciler gerceklestirir. Kolaylagtirict roliindeki 6gretmen, Ogrencilerin yanlis anlamalarini dikkate alir,
Ogrencilere bu yanlis anlamalar1 giderebilecekleri yeni gorevler tanimlar ve Ogrencilerinin matematiksel
arastirma yapmalarina firsat verecek gorevler ve sorular olusturur (Kaleli- Yilmaz ve Giiven, 2011).

1.1.2. Ornek tiirleri

Ornek, kavramlara ait tamimlarin yani sira kavramlara ait olmayan durumlarin agiklanmasi, matematiksel
kurallarin ve ilkelerin anlamlarinin ifade edilmesi veya bu durumlara ait prosediirlerin nasil uygulandigina dair
aciklamalarin yapilmasinda kullanilan 6zel durumlardir (Alkan, 2016) Zihnimizde soyut birer diisiince olan
kavramlari somut bir yapiya doniistiirerek, daha iyi anlasilmasini saglar (Gokbulut, 2010). Bunun yan1 sira
ornekler, tanimlarin daha anlamli hale gelmesini, matematiksel ifadelerin siniflandirilmasini ve birbiriyle olan
benzer durumlarinin iligkilendirilmesini saglayarak (Watson & Mason, 2002) kavrama ait bilgilerinin daha
anlamli olmasina yardimei olur. Ornekler kavrama ait olmayan durumlarin daha net anlasilmasim saglayarak
olas1 kavram yanilgilarin1 engelleyebilir. Tek bir 6rnek tiiriiniin her zaman ilgili kavrama ait biitiin anlamlar
ifade etmesi zor olabilir. Herhangi bir kavrama ait tanimin ne anlama geldigini basitce ifade etmek i¢in bir 6rnek
tiirii kullanilirken tanimin siirlarint genisletmek igin baska bir drnek tiiriine, hatta kavramin sinirlarint net olarak
belirleyebilmek icinde farkli bir &rnek tiiriine gerekli olabilir. Ozetle, rneklerin cesitliliginin kavrama ait tanim
ve kurallarin 6grenenin zihninde somut bir yapi olusturmasi bakimindan &nemli oldugu sdylenebilir. Bu
baglamda ornekler, yapilarina ve islevlerine gore farkli amaglara hizmet etigi ifade edilebilir (Alkan ve Giiven,
2018). Alkan (2016) ornekleri kullanim amaglarina gore baslangic, standart, gelistirici, 6rnek disi, uc ve karsit
ornekler olmak iizere alti farkli isim altinda toplanabilecegini ifade etmistir. Bu dogrultuda Alkan (2016)
baslangi¢ 6rnekleri; 6grencilerin ilgilili konuya dikkatlerini ¢ekmek, onlarin eski bilgilerini hatirlatmak amaciyla
sunulan ornekler olarak tamimlamistir. Standart érnekleri; bir tanimin, kuralin veya islemsel bir siirecin basitce
nasil gergeklestigini matematiksel olarak ne ifade ettigini gosteren prototip drnekler olarak ifade etmistir. Bunun
yan sira gelistirici 6rnekleri ise; standart drneklerin 6grencilerde olusturdugu muhtemel algiy1 genisletmek igin
kullanilan 6rnekler olarak tanimlamistir. Konular arasi iliskiyi gostererek ogrencilerde kavramin sinirlarim
genisletmek amaciyla sunulan 6rnekler oldugunu vurgulamustir. Ug¢ drnekleri; kavrama ait ayrintilara dikkat
¢ekmek, kavramlara ait istisna durumlar1 drneklendirmek amaciyla kullanilan 6rnekler olarak ifade ederken
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ornek digi 6rnekleri de; tanima veya kurala ait olamayan durumlar ifade etmek i¢in kullanilan drnekler olarak
tanimlamigtir. Son olarak karsit Grnekleri ise, 6grencilerin yanhs genellemelere ulagsmasinm engellemek ve buna
bagli olarak konunun sinirlarinin netlesmesini saglamak igin kullanilan 6rnekler olarak ifade etmistir.

1.1.3. Arastirmanin amaci

sinif i¢i uygulamalarini sekillendirdigi yapilan aragtirmalarla (Ernest, 1989; Klibanoff & Levine 2006, Philippou
ve Christou, 1999; Thompson, 1984) ortaya konulmustur. Bu nedenle 6gretmenlerin sinif igi pratiklerini anlamak
i¢in oncelikle dgretmenlerin inanglarim belirlemek gerekmektedir (Banks, 2005). Ogretmenlerin matematik
hakkindaki inanglarinin bilinmesi durumunda onlarin sinif ortamimda matematiksel kavramlar1 ve prosediirleri
nasil sunduklarina iligkin bir aciklama getirilebilecegi ve nasil bir 6gretim yapabileceklerine dair tahminlerde
bulunulabilir (Helms, 1989). Bdylelikle onlarin matematikle ilgili yeni anlayislara ne gibi tepkiler
gosterebileceklerine yonelik varsayimlar gelistirilebilir. Egitimi gelistirmeye yonelik yapilan bir¢ok proje ve
yeniliklerin basarisiz olma sebeplerinden birinin dgretmenin 6gretim siirecindeki roliinlin géz ardi edilmesidir
(Baki, 2006). Bu baglamda yapilan degisikliklerin anlamli olabilmesi i¢in 6zellikle dgretmenlerin matematige
olan inanglarmin belirlenmesi ve buna yonelik gerekli degisimlerin yapilamasi ile miimkiindiir (Baki, 2006). O
halde 6gretmen egitiminin saglikli bir sekilde yapilabilmesi i¢in dncelikle 6gretmenlerin mevcut rollerinin dogru
bir sekilde resmedilmesi gerekmektedir.

Ogretmenlerin matematige ve onun dogasina bakis agilar1 onlarin karsilastiklar1 yeni bilgileri bu sahip
olduklar1 bakis acilarina uyacak sekilde kabul etmelerine yol acar. Bu durum 6gretmenlerin davranislarini etkiler
ve onlara sinif igcinde bir rollerini belirler. Bu roller 6gretmenlerin sif igindeki egitim aktivitelerini (
aciklamalari, ornekleri, kullanilan analojileri...) etkileyebilir (Steinbring, 1998). Bu durumda dgretmenlerin
Ogrenme- Ogretme siirecindeki davraniglarina bakarak onlarin rolleri (6gretici, aciklayici ve kolaylastirict)
hakkinda bilgiler edinilebilir. Bu baglamda bu ¢alismada Ogretmenin simf icindeki roliiniin onun agiklamalarini,
onun kullandig1 orneklerle birlikte resmedilebilecegi diisiiniilmektedir. Yapilan arastirmalar incelendiginde;
ilkogretim ve ortadgretim Ogretmenlerinin inang ve diislinceleriyle ilgili caligmalarin (Baydar ve Bulut, 2002;
Bedel, 2008; Ernest, 1989; Kaleli- Yilmaz ve Giiven, 2011; Klibanoff & Levine 2006, Thompson, 1984) oldugu
gorilmiistiir. Bu ¢aligmalar incelendiginde genelde caligmalarin matematik, matematik 6grenme ve problem
¢ozme hakkindaki inanglart ile birlikte matematik ile ilgili bireyin kendisi hakkindaki inanglar1 ve matematik
ogrenme hakkindaki inanglari ile ilgili oldugu goriilmiistir. Bunun yani sira matematik 6gretmenlerinin
kullandiklar1 6rnek tiirlerini tespit etme ve oOgretmenlerin dgretimsel aciklamalar: ile ilgili kullandigi 6rnek
tiirleri arasindaki iliskiyi inceleyen calismalarinda (Alkan, 2016) yer aldig1 tespit edilmistir. Bu caligmalar
incelendiginde matematik 6gretimi esnasinda cesitli rollere sahip olan (dgretici, agiklayict ve kolaylastirict)
ogretmenlerin derslerinde kullandiklar1 6rnek tiirlerini tespit etmeye yonelik ¢aligmalara rastlanilmamistir. Tiim
bunlardan hareketle matematik Ogretmenlerinin matematik Ogretimi siirecindeki rolleri ile bu siiregte
yararlandiklar1 6rnek tiirlerinin incelenmesi amag¢lanmistir. Bu ¢aligma ile 6gretmen rolleri ile bu rollere sahip
Ogretmenlerin kullandiklart 6rnek tiirleri resmedilecektir.

2. Yontem

Orta 6gretim matematik 6gretmenlerinin matematik 6gretimi siirecindeki rolleri ile bu siiregte yararlandiklart
orek tiirlerinin incelenmesini amaglayan bu ¢alismada 6zel durum calismasi kullanilmistir.  Ozel durum
calismasi ile dgretmenlerin matematige ve onun dogasina bakis acgilart, sinif i¢indeki aciklamalari ile birlikte
ogretmen rolleri hakkinda derinlemesine bilgi elde edilebilecektir. Ayrica dgretmenlerin derslerinde ne tiir
orneklere yer verdikleriyle ilgili detayli bilgiler toplanabilecektir. Caligmanin amaci bir durumun belirli bir
zaman diliminde detayli bir sekilde betimlenmesi ve incelemesinden (Merriam, 2013) dolay1 durum calismasi
yontemi tercih edilmistir. Calismada birden fazla durum icermesinden dolayi ¢oklu durum ¢aligmasi (Gerring,
2007) olarak nitelendirilmektedir. Bu kapsamda segilen 5 6gretmenin matematik 6grenme ve 6gretmeye yonelik
inanglarmi belirlemek i¢in yart yapilandirilmis miilakatlar yiritilmiis, bu inanglarin siif i¢i yansimalarin
resmetmek rollerini belirlemek ve dersin 6gretimi esnasinda kullandiklar1 6rnek tiirlerini tespit etmek igin her
birinin bir yillik egitim -6gretim siireci gézlenmistir.

2.1. Katilimeilar

Aragtirma Trabzon ilinde yer alan bir lisede gorev yapmakta olan 4 matematik Ogretmeni ile
gergeklestirilmigtir. Aragtirmaya katilan 6gretmenlerin belirlenmesinde farkli fakiilte mezunu olmalarina (Fen
Edebiyat/ Egitim Fakiiltesi) dikkat edilmistir. Bunun yani sira 6gretmenlerin egitim diizeylerindeki cesitlilik de
g0z Oniinde bulundurulmustur. Ayrica arastirmaya katilacak olan Ogretmenlerin mesleki deneyimleri ve bu
arastirmaya goniilli olarak katilmalarina da dikkat edilmistir. Matematik 6gretmenlerinin aldiklar: egitim ve
mesleki tecriibelerinin onlarin matematigin dogasina bakis agisini ve inaniglarini etkilemektedir (Lampert, 1990;
Pajares, 1992; Raymond, 1997). Dolayisiyla bu durumunda o6gretmenlerin derslerindeki agiklamalarini,
aciklamalarinda kullandigi 6rnekleri etkilemektedir. Bu sebeplerden otiirii 6gretmenlerin egitim durumlar1 ve
mesleki tecriibelerine dikkat edilmistir. Tablo 2°de 6gretmenlerin demografik 6zelliklerine yer verilmistir.
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Tablo 2. Aragtirmanin katilimcilarina ait demografik bilgiler

Mesleki Deneyim

Katilimeilar Cinsiyet Lisans Mezuniyeti Egitim Diizeyi Yilt
01 K Egitim Fakiiltesi Lisans 21
02 K Egitim Fakiiltesi Yiiksek Lisans 19
. Fen Edebiyat ;
03 K Fakiiltesi Lisans 16
i Fen Edebiyat ;
04 E Fakiiltesi Lisans 15

2.2. Veri Toplama Araclari

Arastirma siirecinde kullanilan veri toplama araglar1 ve bu araglarin kullanilma nedenlerine iliskin bilgiler
Tablo 3’ de yer almaktadir. Ogretmenlerin matematik ve matematik dgretmeye yonelik goriisleri hakkinda bilgi
sahibi olmak i¢in yar1 yapilandirilmis miilakat tekniginden yararlanilmistir. Matematik 6gretmenlerinin sahip
olduklar1 matematik ve matematik 6gretmeye yonelik inanglari, bakis agilar1 ve tercihleri onlarin 6gretim
sirasindaki rollerini sekillendirmede etkilidir (Thompson, 1984; Erickson, 1993). Ogretmenlerin simf igindeki
rolleri, agiklamalarinda kullandiklar1 &rnekleri 6grencilerine onlarin matematige bakis agilartyla ilgili mesajlar
verebilmektedir. Bu dogrultuda Biitiin (2005) tarafindan gelistirilen “6gretmenlerin matematigin dogasina
bakislar1 ve inanglar1” ile ilgili sorularin bir kismindan yararlanilmis ve gretmenlerin matematik ve matematik
ogretmeye yonelik goriisleri alinmistir. Calismada dgretmenlerin dgrencileri igin sectikleri 6rnekler, davraniglart
ve aciklamalari, ders ortaminda gdzlenmistir. Gozlemler sirasinda dikkat ¢eken durumlar not edilerek ders
oncesinde ve sonrasinda, 6gretmenler odasinda informal olarak katilimcilarla goriigiilmiistiir. Bu sekilde ‘neyi’
‘neden’ yaptiklari ile ilgili diisiinceleri hakkinda bilgi edinilmistir. Ozellikle ders bitiminde 6gretmenlerin derste
kullandiklar1 6rneklerin amacini 6grenmek i¢in informal miilakatlardan yararlanilmustir.

Tablo 3. Veri Toplama Araglar1 ve Kullanilma Nedenleri

Veri Toplama Araglan Veri Toplama Aracimin Kullamilma Nedenleri

Ogretmenlerin demografik 6zelliklerini agiklamak i¢in matematik ve

Yart yapilandirilmis miilakatlar matematik 6gretmeye yonelik goriis almak

Ogretmenlerin derslerinde kullandiklar1 6rneklerin ve agiklamalarin

Yapilandirilmamis gézlemler neler oldugunu tespit etmek

Ogretmenlerin ders sonrasi, derslerinde kullandiklar1 érneklere iliskin

Informal miilakatlar o
gOriis almak

2.3. Verilerin Analizi

Arastirma kapsaminda toplanan verilerin analizinde once 6gretmen rolleri belirlenmistir. Ogretmenlerin
rollerinin analizinde ise Ernest (1991) tarafindan olusturulan catiya gore analiz yapilmistir. Ogretmenlerin
aciklamalar1 bu kategorilere gore frekanslandirilmistir.

Tablo 4. Ogretmenlerin agiklamalarimin analizi

Ogretmenin Aciklamasi

Ogretmenin Aciklamasina Yonelik Yapilan Analiz

“Simdi bir parabolii ¢izerken oncelikle x yerine
sifir yazarsamiz paraboliin y ekseninde kestigi
noktayr  bulursunuz. Eger y eksenini sifir
Verirseniz x eksenini kestigi noktalart bulursunuz.
Daha sonra c¢ocuklar paraboliin tepe noktast
bulunur. Tepe noktasi bulunurken dnce apsisi
bulunur daha sonra ordinati bulunur. Ordinati
bulmak igin dncelikle apsisi bulmak daha iyi olur.

Apsisi  bulurken -2% Sformiiliinii uygulayacagiz.

Apsis aym zamanda paraboliin simetri eksenidir.
Daha sonra bunu getirip fonksiyonda yerine yazip
tepe noktasimin ordinatimi bulacagiz. Dedigim
gibi eger a sifirdan biiyiik ise paraboliin kollar
yukari dogru olur. Bu durumda parabol en kiiciik
degerini alwr. Sayet a sayisi sifirdan kiiciik ise
parabol en biiyiik degerini alr.”

Ogretmenin bu agiklamasina gére dgretici rolde
degerlendirilmistir. Ciinkii 6gretmenin agiklamalarinda,

113

. . b
paraboliin tepe noktasinin apsisinin neden ” — o

formiiliine gore bulundugunu 6grencilerine
gerekgelendirmemis, dogrudan ifade etmistir. Bunun
yani sira 0gretmenin paraboliin grafiginin nasil
cizildigini de ifade ettigi fakat bu ifadelerinin ne anlama
geldigini 6grencilerine agiklamamasindan dolay1 bu
aciklamasi da 6gretici rol olarak degerlendirilmistir.
Bunu yani sira 6gretmenlerin agiklamalari sadece ayni
roliin farkli kategorilerini saglamast durumunda
degerlendirilmemistir.
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Tablo 4’iin devami

“a(x-r)? bu ifade tam kare ifadesi bu da aslinda x*  O1 gretmeninin  agiklamasinda bu  grafigin  nasil

paraboliiniin x ekseni boyunca otelenmesi sonucu  ¢izildigini gerekgelendirmemesi ve sadece prosediiriin

olusan grafiklerdir. Mesela (x-2)° paraboliinin nasil uygulandigini gdstermeye yonelik olmasindan

grafigi 2 birim saga Gtelenmesi  (x+1)* dolayr ogretimsel rol olarak degerlendirilirken Gte

paraboliiniin grafigi ise 1 birim sola ételenme yandan kuralin ne anlam ifade ettigini Ornekler

grafigidir.” aracilityla agiklamasindan dolayi, agiklayici rol olarak
da degerlendirilmistir.

Ogretmenlerin agiklamalar1 yukarida agiklandig1 sekilde kodlanmis ve kodlara gore frekanslandirma
yapitlmistir. En fazla frekans degeri hangi kategoriye ait ise Ogretmenin rolii ona gore tespit edilmistir.
Ogretmenin roliiniin tespit edilmesinde derste dgrencilerine karsi nasil bir tutum iginde oldugu ve nasil bir
ogretme ortam hazirladig1 da dikkate almmustir. Ogretmenlerin rollerinin tespit edilmesinden sonra derslerinde
kullandiklar1 6rnek tiirleri belirlenmistir. Kullanilan 6rnek tiirlerinin analizi Alkan (2016) tarafindan gelistirilmis
olan 6rnek siiflandirilmasina gore yapilmigtir. Bu analizler Tablo 5’deki gibi yapilmistir.

Tablo 5. Ogretmenlerin kullandiklari 6rnek tiirlerinin analiz edilmesi

Ornekler Ornek Tiirleri
(O3 bgretmeni polinom kavraminin tanimini 03 dgretmeni, dgrencilerine polinom kavraminin
aciklamak i¢in kullandig1 6rnek ) tanimin1 agikladiktan sonra bu tanimin ne anlama
| B‘ MR YRIRRENS " geldigini ifade etmek icin cebirsel olarak temsil eden
)' ; _.h.l. 7{_64 } s :QS‘LM_SA‘L“, ; orneklerden yararlanmistir. Ogretmenin bu drnegi
| . i L] | [ N 3

polinomun tanimini cebirsel olarak ifade etmek
istemesinden dolayi standart 6rnek olarak
degerlendirilmistir.

(O3 dgretmeninin bu 6rnegi neden dersinde
kullandig1 ders bitiminde sorulmustur.) Ogretmen bu
ornegi kullanim amacini su sekilde ifade etmistir:
“Polinomun tanimini verdim ve bu da o tanima
uygun sundugum bir ornek. Bakin bu ifade benim size
anlatmak istedigim ifadenin matematiksel temsili
demek icin kullandim.”

Bunun yani sira 6gretmenlerin agiklamalart ve bu agiklamalarda kullandig1 6rnek tiirleri birlikte arastirmanin
bulgular1 kisminda su sekilde sunulmustur. Ornegin; O1 6gretmeni  Koklerinden biri 2+/3-1 olan ikinci
dereceden bir denklemin diger kokii 2v/3+1 dir. Onun eslenigidir. Ciinkii koklerin bulunus formiiliinii
hatirlarsaniz eksi b arti eksi kok delta bolii iki a formiiliinde gelmektedir. Kékleri bilinen ikinci dereceden bir
denklemi yazarken kokler toplami ve ¢arpimina ihtiyacimiz vardw. Ciinkii ikinci dereceden bir denklemin
carpanlarini ayirirken ne yapiyorduk?...kokler (x-27/3-1).(x-2v/3+1) burdan da yazilabilir....” seklindeki
ifadesinde kullandig1 6rnegi; gelistirici bir 6rnek ve ayni zamanda Ogretmenin Ornegin ¢oziim adimlarini
gerekgeleri ile birlikte agiklamasi ise agiklayici rol olarak degerlendirilmistir.

Kodlamalar tamamlandiktan sonra baska bir aragtirmaciyla kodlama giivenirligi saglanmistir. Bu siiregte
analizlerin daha giivenilir olarak yapilabilmesi i¢in arastirmaciya ornekler ile ilgili bilgilendirme yapilmistir.
Arastirmaciya 0gretmenlerin gézlem notlari verilmistir. Farkli aragtirmacinin kodlamalar1 tamamlamasi iizerine
arastirmactyla kodlamalar1 kiyaslanmistir. Kodlama giivenirlik hesaplamasi i¢in Miles ve Huberman’mn (1994)
onerdigi giivenirlik formiilii (Giivenirlik = Goriis Birligi/ (Goriis Birligi + Gorlis Ayriligi)) kullanilmigtir. Buna
gore aragtirmanin giivenirlik yiizdesi 0,82 elde edilmistir. Ortak olmayan kodlamalar karsilastirilmis ve fikir
birligi saglanmistir. Son olarak; 6gretmenlerin agiklamalari ile tespit edilen roller ve bu agiklamalarda kullandigt
Ornek tiirlerinin belirlenmesi frekansga en fazla olan sonuglara gore degerlendirilmistir.

3. Bulgular

Calisma ile matematik 6gretmenlerinin matematik dersinin 6gretimi siirecindeki agiklamalarindan onlarin
smif igindeki rolleri tespit edilmek istenmistir. Ayn1 zamanda Ogretmenlerin agiklamalarindan kullandiklari
Ornek tiirleri de tespit edilerek onlarin simf igi rolleri ile kullandiklar1 6rnek tiirlerinin incelenmesi
hedeflenmistir. Ogretmenlerin agiklamalar1 ile tespit edilen rolleri ve bu agiklamalarda kullandigi &rnekler
arasindaki iliskinin belirlenmesinde frekanslandirmadan yararlanilmistir. Elde edilen bulgularda sirasiyla
Ogretmenlerin matematik ve matematik 6gretmeye yonelik goriisleri hakkinda bilgiler 6nce verilmis olup daha
sonra derslerinde kullandiklar1 6rnek tiirleri ve agiklamalarma yer verilmistir. Calismaya katilan O1, 02, O3 ve
04 dgretmenlerine ait baz1 6nemli verilere ¢alismanin bu boliimiinde sirast ile yer verilmistir.

O1 dgretmeni ile yapilan goriismede dncelikle “sizce matematik nedir?” sorusu sorulmustur. O1 dgretmeni
ise matematigin, “dogru diisiinebilme sanat:” olarak yanitlamistir. O1 O6gretmeni daha sonra matematik
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egitiminin &grencilerin yorum yapabilme yetenegini ve diisiinme becerisini gelistirdigini ifade etmistir. O1
Ogretmeni, matematik egitiminin 6grencilerin daha sistematik diigiinmesini sagladigini ve matematigin aslinda
bir dogru diisiinme sanatt oldugunu belirtmistir. Matematik egitiminde kavramsal bilginin iglemsel bilgiye gore
daha 6nemli oldugunu vurgulamis olup derslerinde bazi kurallarin nereden geldigini agiklamak igin ispat
yaptigi belirtmistir. Ispat yapmanin 6grencinin matematiksel diisiinme becerisini gelistirecegini ifade etmistir.
Dersteki orneklerini bazen kendisinin olusturdugunu bazen de ders kitaplari ya da ekstra soru bankalarindan
sectigini ifade etmistir. Ornek seciminin smifin yapisina ve durumuna gore degisebilecegini belirtmistir. Ciinkii
ogrencilerin dersteki sorular1 ya da konu ile ilgili aciklamalarina bagli olarak yeni Orneklere ihtiyag
duyabilecegini ifade etmistir. Orneklerin acik, anlasilir olmasina dikkat ettigini belirtmistir.

O1 6gretmeninin derslerinde 6gretici ve aciklayici rollerde oldugu ama genel olarak agiklayici rolde oldugu
yapilan gozlemlerin frekanslandirilmas: sonucunda elde edilmistir. O1 6gretmeninin derslerinde baslangic,
standart, gelistirici, 6rnek dis1 ve u¢ drneklerden yaralandigi fakat en ¢ok gelistirici drneklerden faydalandig:
goriilmiistir. Ornegin O1 oOgretmeni, ikinci dereceden denklemler konusundan sonra ikinci dereceden
esitsizlikler konusuna ge¢mistir. O1 gretmeni, esitsizlikler konusuna énce bir bilinmeyenli esitsizligin tanimim
aciklayarak su sekilde baglamistir:

F——1

_‘g‘u;’n'y T A ] &J‘_.JN_‘ [ Lodnde Jﬂlﬁ“’L aden | || & !OI a sifirdan farkli olmak iizere ax+b>0,
| . _ : . | ax+b>0, ax+b< 0 seklindeki

-

e (ERCINAVET) estmiall | dequl- | 1| denklemlere cocuklar birinci

L L = ' dereceden bir bilinmeyenli esitsizlik

— denir. Egitsizlikler ¢oziiliirken dnce
W) clogetlall | L1 astlo=® || Xm i - m

\\f— i i 9 > denklemi sifira esitleyip denklemin

: | i 1| kokiinii bulun. Simdi cocuklar biz bu

3 | ds ‘ : denklemin grafigini ¢izersek nasil bir

| goriintii ¢tkar?.... (0grenci dogrusal )
K3 e evet dogrusal bir grafik yani dogru
|

o diel ol denklemi  peki  grafigi  ¢izelim....
5 el ardlol | Tw‘,-:rt‘. sochrll| Denklemin kokii %b bu durumda x
|
[

M ) eksenin altindaki gériintii ne olur?....

' | . | | ' | L1 (6grenci 0 dan kiigiik) yani negatif x
_H» BEN L LU eksenini dist kisminda goriintii 0 zaman

porzitiftir yani sifirdan biiyiiktiir. Bunu
tablo yontemi ile gosterecek olursak
tablo da a katsayisimin isaretinin
aynist ile bagslariz kék oldugunda
isaret degisir a’min isaretinin tersini
aliriz. Coziim olarak neresi istenirse o
kismi aliriz.

Sekil 2. O1 dgretmeni esitsizlikler konusuna ait agiklamasi

O1 bgretmeni, 6grencilerine birinci dereceden esitsizlik ifadelerinin ¢dziim kiimesini bulurken yapmalari
gerekenleri, ¢6ziim adimlarini ve bu ¢dziim adimlarinin gerekgelerini agiklamistir. Bununla birlikte esitsizlik
kavraminin ne anlama geldigini dogru grafigi ve esitsizliklere ait tablo ile agiklamistir. Tabloda kdk varken
isaretin neden degistigini dogru grafigi ile iligkilendirerek agikladig1 goézlenmistir. Bununla birlikte dgretmen,
kavrami agiklamasiin yami sira esitsizliklerin nasil ¢dziilebilecegi ve ¢6ziim kiimesinin nasil bulunabilecegi
tizerinde de durmustur. Bu yiizden O1 6gretmeninin bu noktadaki aciklamalar1 agiklayict rol olarak
degerlendirilmistir.

O1 o6gretmeni, konu ile ilgili yapmis oldugu agiklamasinin ardindan Sekil 3’teki baslangi¢ &rnegini
Ogrencilerine soyle ifade etmistir:
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S0 O Y 5 W P g ) I I A YU Simdi  ¢ocuklar once ne

yapiyoruz denklemin kékiinii

buldunuz mu?... evet kokii

-1 ..
~ 0 zaman tablo dan once

i NIV 1 ! N herkes bu ifadenin grafigini
' T : : - defterine ¢izsin.(Ogretmen tek
i Lo - i tek ogrenciilerinin defterine
: NPT :_' ﬁf{x\._’ ' ; . = bakar) tablo yaparsak once
ol I O ' | isaret olarak x’in katsaymn

isareti ile baghyoruz.nedir
o?grafiginze bakin... ‘+’ bu

ifadenin grafigine bakarsaniz
_71 den biiyiik oldugu yerde
grafik  x  ekseninin  iist
tarafinda  ve arti  yani
pozitiftir. Iste bu  yiizden
tabloda en biiyiik dereceli
terimin igareti ile baglyoruz,
sonra kék var isaret degisir
— * pekisimdi bizden sifirdan
kiiciik  sayilarin ¢coziim

kiimesini  isterse x<_71yani
J(x)<0 eger x=_71ise f(x)=0
ve X>_71ise ftx) >0 dir. (O1)

Sekil 3. O1 dgretmeni esitsizlikler konusuna ait baglangic rnegi

O1 &gretmeninin, bu 6rnek ile birlikte birinci dereceden bir esitsizlik ifadesinin ¢dziim kiimesinin nasil
bulundugunu tablo tizerinden dgrencilerine Sekil 3’teki baslangi¢ ornegini kullanarak agikladigi gézlenmistir.
O1 6gretmeninin, 6rnegi kullanim amaci ders bitiminde sorulmustur ve su sekilde belirtmistir:

“Ogrencilerim 2x+1 ifadesinin grafigini ¢izebilivor bende onlarin bu bilgisinden yararlanarak
isaretin nasiu degistigini gostermek istedim. Boylelikle isaret tablosunda kok oldugunda isaretin
nasil degistigini agiklamis oldum. Buradan yola ¢ikarak bu durumu ikinci dereceden denklemlere
genellemek istedim aslhinda. Birinci dereceden bir denklemin grafigini ¢izmeyi sekizinci siniftan
beri biliyorlar. Zaten 9. Suifta da anlattik... ”

01 6gretmeni, dgrencilerin birinci dereceden denklemler bilgisi ile birlikte grafik iizerinden isaret tablosunu
incelemistir. O1 &gretmeni, bu 6rnegi ikinci dereceden esitsizliklerin ¢oziim kiimesinin nasil bulundugunu
gdstermek icin bir ara¢ olarak kullandiginmi ifade etmistir. O1 dgretmeni, basit esitsizliklerin ¢dziimiinii gecen
seneden farkli olarak tablo yontemiyle dgrencilerine agikladigini, boylelikle 6grencilerinin bildigi bir durumu
farkl1 sekillerde ifade ederek yeni konuya hazirlamaya ¢alistigim belirtmistir. Bu yiizden O1 dgretmeninin bu
ornegi baslangic O6rnegi olarak degerlendirilmistir. Ayrica dgretmenin dersindeki agiklamasi ve davraniglari
incelendiginde; bu 6rnek ile birlikte isaret degisiminin ne anlama geldigini agikladigi ve aymi zamanda bir
prosediiriin nasil uygulandigini da ¢dziim adimlar1 ve gerekgeleri ile birlikte agikladig1 gdzlenmistir. Ogretmenin
isaret tablosunda neden x degiskeninin isareti ile baslandigimi ve neden kdk olmasi durumunda isaret
degistirildigini agiklamasindan dolay1 agiklayict rol olarak degerlendirilmistir.

02 6gretmeni ile yapilan goériismede “sizce matematik nedir?” sorusuna “dogru yorum yapabilme” olarak
cevaplamistir. Matematik egitiminin 6grencilerde dogru yorum yapabilme yetenegini, islem becerilerini ve
problemler ¢6zme becerilerini gelistirdigini belirtmistir. Matematik egitiminin dgrencilerin dogru diisiinebilme,
ogrendiklerini giinliik hayatta uygulayabilme, yorum yapabilme yeteneklerini gelistirdigini ve 6grencilere farkli
bakis agilart kazandirdigimi ifade etmistir. O2 6gretmeni, dgrencilerin matematiksel yeteneklerinin dogustan
geldigini ve Ogrencilerin ¢alisarak sadece belli bir yere kadar gelebilecegini diisiinmektedir. Matematik
egitiminde kavramsal bilginin daha &nemli oldugu sdylemekle birlikte islemsel bilginin gelismesi igin de
uygulamalara daha fazla yer verilmesi gerektigini de vurgulamaktadir. Matematik &gretirken once gerekli
ispatlar yaptigim1 daha sonra basitten zora dogru yorum igeren sorulara yer verdigini ifade etmistir. Derslerinde
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iliskilendirme ve yorum igeren 6rneklere daha gok yer verdigini belirtmistir. Orneklerini okul ders kitaplarmnin
yam sira belirli kaynaklardan sectigini soylemistir. Ornek seciminin sinifin yapisina ve durumuna gore
degisebilecegini ifade etmistir.

02 dgretmenin derslerinde 6gretici ve agiklayici rollere sahip oldugu ama frekanslandirma sonuglarina gore
bir farkla dgretmenin dgretici roliiniin daha fazla oldugu gdzlenmistir. O2 6gretmeninin derslerinde baslangic,
standart, gelistirici, 6rnek disi ve ug Orneklerden yararlandigi gériilmiistiir. Ogretmenin derslerinde en ¢ok
standart ve gelistirici 6rneklerden yararlandigi sadece bir farkla gelistirici 6rnek tiiriiniin daha fazla oldugu tespit
edilmistir. Ornegin; 02 6gretmeni, polinomlar konusuna baslarken dgrencilerine polinomlarin fonksiyonlara
benzedigini, fakat fonksiyonlarin daha kapsamli bir konu oldugunu ifade etmistir. O2 6gretmeni, daha sonra
tahtaya polinomlar ile ilgili Sekil 4’deki ifadeyi yazmig ve soyle agiklamustir:

Folihoon! H “ai, ay....an € Rve x’in kuvvetleri
| z R . - .
o o A birer dogal sayr olmak kosulu ile
Ay eI A L ea . . .
”n j S {\_f e bu sekilde olan ifadelere polinom
AL g XL 4 -+ o x xd, selundeldigndolboe policy Henk . - . ..
: ™ i ° denir. En biiyiik dereceli terimin
A LG FUxD IQCxh PP N e el an e iTe AU ol IR . . .
derecesine  polinomun  derecesi
P0x ) =l by b1y = duyxaccls . . . e
denir. derp(x) ile gosterilir. En
[9%0 T @ T matih] ' (nd o . o
T it T A = biiyiik dereceli terimin katsayisina
e TNV T W Ve A U e WP T TV T8 T T e B T Y bas katsayi denir. x ’siz terime sabit
ot oaEoaE T terim denir.”
|
3_&..“(1.“ e IR Faeel duarci o e mdntOykdid sl cvc i dle hig
1) EQptotr 9o (CEow R Monio RomceS 00 prtadedon & FiTTe 2Ve)
etleCx )] e ofsedil : ¢
B BN oy oie Sacoaitr S o poluanskarsag s I\
1 1 | L cﬁy
|6} ¥"S10 yecicre Edigttecion oKL | | I 1

Sekil 4. 02 dgretmeninin polinom konusuna ait agiklamas1

02 Ogretmeni, matematiksel bir ifadenin polinom olabilmesi icin katsayilarinin birer reel say1 ve ayni
zamanda X degiskeninin kuvvetlerinin de dogal say1 olmasi gerektigini ifade etmistir. Ancak bu sekildeki
ifadelere polinom denildigini ifade etmistir. Bu aciklamalarinin yaninda O2 6gretmeni, katsayi, bas katsayz,
polinomun derecesi ve sabit terim gibi ifadelerin tanimlarim1 6grencilerine yeteri kadar ifade etmemistir. 02
ogretmeni, bu ifadelerin ne anlama geldigini aciklamanmustir. Bu yiizden 02 6gretmeninin bu agiklamalari
ogretici olarak degerlendirilmistir. O2 dgretmeninin, bu aciklamalarinin ardindan Sekil 5°deki standart 6rnek ile
yapmis oldugu tanimlarin ne anlama geldigini 6grencilerine agikladigi gézlenmistir.

—_— — ~ v - -
[O | =5 Y= 1 %7 +q_‘Xf_ﬂ=erlb \ Cocuklar  yazdigzm bu  matematiksel zfaiiey?
| bakarsaniz, bu bir polinomdur. Neden?...Ciinkii
Q,f‘[PCK) =" < x’lerin  kuvveti birer dogal sayidir. Peki, bu
polinomun en biiyiik derecesi 5 dir. Kuvvetler 5,3,1 ve

" Sy q

e G 34 = 5
\:’“ )’I == sabitin derecesi 0’dir. Biz buna polinomun derecesi
=iyt A e 4 diyoruz. En biiyiik derecenin katsayisi nedir?....4 bu
1 il | . \ da polinomun bas katsayisidir. X* ifadesinin katsayis
1L oo o N Tbil: ; \}“"”' 0 c¢iinkii béyle bir terimimiz yok. X° ifadesinin
BN 401(‘1 “lﬁ F“ﬁl(‘\(;;\ﬁ[\ =7 . katsayis1 7 dir ...

Sekil 5. O2 6gretmeni polinomlar konusuna ait standart 6rnegi
02 dgretmeni ile ders sonunda yapilan goriismede bu 6rnegi kullanim amacini su sekilde agiklamugtir:

“Polinomun tammini bu ornek ile ogrencilere ifade etmek istedim. Ayrica polinom
olan ifadenin bir bas katsayisini, sabit terimi ve derecesi gibi kavramlar da ifade
etmek istedim.”

02 dgretmeni, katsay1, bas katsayi, polinomun derecesi ve sabit terim gibi kavramlarin ne anlama geldigini
standart bir 6rnek araciligiyla tek tek agiklamig 6grencilerine bu ifadenin neden bir polinom oldugunu sormus ve
onlardan doniit aldigi gbzlenmistir. Ogretmenin smmf icindeki bu davranisi, agiklayict rol olarak
degerlendirilmistir. O2 6gretmeni, ayn1 zamanda polinomun &zelliklerine vurgu yapmus, fakat polinomun neden
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derecelerinin birer dogal say1 oldugunu agiklamamistir. Bu yiizden 6gretmenin bu agiklamasi, 6gretici olarak
degerlendirilmistir.

03 ogretmeni ile yapilan gériismede, “sizce matematik nedir?” sorusunu “hayati boyunca bir sonraki
ihtimalleri hesap edebilme ihtimallerinin farkinda olabilmek” diye yamtlamistir. Ogrencinin matematik dersinde
bagarisiz olmasini diizensiz ve disiplinsiz ¢alismasinin yani sira temeldeki iglem bilgisinin eksikliginden
kaynaklanabilecegini belirtmistir. O3 6gretmeni matematik egitiminde islemsel bilginin daha énemli oldugunu
diisiinmektedir. Universite smavi igin &zellikle islemsel bilginin daha &nemli oldugunu ifade etmistir.
Ogrencilerin 6zellikle formiillerin nasil uygulandigini bilmesi gerektigini vurgulayarak égrencilerinin bol soru
cozerek konuyu daha iyi 6grenebileceklerini belirtmistir. Ogrencilerin tanimlar ve kurallarm anlamlarindan
ziyade orneklerle konuyu daha iyi anlayabileceklerini ifade etmistir. Orneklerini yapilandirirken belli
kaynaklardan segtigini kendisi olusturmadigi belirtmistir. Konularin birbirleri ile baglantili olmasim saglayan,
tanimin niteliklerini igeren, ge¢mis konularla baglantili, &grenciyi disiindiiren o6rnekleri tercih ettigini
belirtmistir. Orneklerinin siniflara gore degisiklik gdstermeyecegini de vurgulamustir.

03 dgretmenin de derslerinde dgretici ve agiklayici rollere sahip oldugu fakat genelde dgretici roliiniin daha
baskin oldugu goriilmiistiir. Ayn1 zamanda O3 dgretmeninin derslerinde baslangic, standart, gelistirici, 5rnek dist
ve u¢ orneklerden yararlandigi gézlenmistir. Bu 6rnek tiirlerinden ise en fazla standart 6rnekleri tercih ettigi
tespit edilmistir. Bu veriler ise ders icinde su sekilde gézlenmistir. Ornegin; O3 dgretmeni esitsizlik ifadeleri ile
mutlak deger kavraminin iliskilendirilebilecegini ifade etmis, bu ylizden mutlak deger konusu ile ilgili bazi
onemli bilgileri 6grencilerine Sekil 6°daki gibi hatirlatmustir.

| 'i“”m&_bpﬁ 1 qT‘[SI [ 1 . I T “mutlak degerli esitsizliklerde eger
- A Wi \

fonksiyonun — mutlak  degeri m
- - S sayisindan kiiciik ise fonksiyon —m

|
_il#unuslf [ -mtf ile +m arasinda olmasi sayet
|
i
biiyiik  ya da  fonksiyon —m
ifadesi birde eksili ifadesi arasinda

fonksiyonun — mutlak  degeri m
. ! -
RO Iyl | 3
: -+ sayisindan kiigiiktiir. Fonksiyonun
olacaktir.”

[ i

s |
e
T~

i ;
| TREAAT :
- lacakti?...fonk. d
'] =mn_ -(&Mﬂmm_ olacakti?...fonksiyon m sayisindan
[ | arasinda ise bu sayilarin bir artili

sayisindan biiyiik ise o zaman ne
|§@.__ﬂ}\F:x) {ml HFE&)A[D”_(‘[EB" mutlak degeri herhangi iki say:
| | ' |

Sekil 6. O3 dgretmeninin esitsizlikler konusuna ait agiklamasi

03 ogretmeninin aciklamasinda kurallar1 dogrudan ifade ettigi, bu kurallarn ne anlama geldigi ve neden
ihtiyag duyacaklar1 hakkinda &grencileri bilgilendirmedigi gdzlenmistir. O3 6gretmeni, dgrencilerinin daha
énceden bu kurallar1 8grendigini, bu yiizden hatirlatma yaptigini ifade etmistir. Fakat O3 dgretmeninin mutlak
degerle ilgili bu kurallar1 gerekgelendirmeden 6grencilerine dogrudan ifade etmesinden dolay1 6gretici roliinde
degerlendirilmistir. O3 6gretmeni, bu agiklamasmnin ardindan bu durumun konu ile olan iliskisini gdstermek icin
Sekil 7°deki gelistirici 6rnegi sunmustur.

L] I | [ || “mutiak degerli ifadeyi ¢ift katl kok gibi
@Ll lX‘B‘Rx |0#"|‘.ﬂ) |<0 ‘ - ' diisiintin onun sonucu daima artidir. x2-
_i ()l"q | ' :“___ 10x+21 ifadesini ¢arpanlara ayiwirsaniz
. ! | i *-5:'0 ! ;5 ' |- B payda ile sadelesir. Ifade sifirdan kiiciik
[ E | 1')(]fa B ‘p-‘#ﬁ '.} . | Mq‘. c !O J esit bu durumda x-3 sifirdan kiiciik egit
i | —I g—)-M—ﬂ—-—#TX' Pl 3 Prﬂ(h ~ olacak ¢oziim kiimesi eksi sonsuzdan 3’e
i i - I)_‘ | i | ! a i L] zadar ve ]j ‘ten kaiall fama 5 lg’dzliim
’ i | | i [ {e , timesine ekleyin ¢iinkii sifira esit olanlart
:_TI 1 xfsi:q_ﬂ!"'ﬁ'_}fﬂiﬁ'_-ﬁﬁ_i&ﬁ%q_u]jﬁg' i da ¢oziime alacagiz.”

Sekil 7. O3 dgretmeni esitsizlik konusuna ait gelistirici drnegi
03 6gretmeni bu 6rnegi kullanma amacini su sekilde ifade etmistir:

“amacim mutlak degerli bir ifade ile baska bir matematiksel ifade bir arada
oldugunda olusan yeni ifadenin ¢éziim kiimesinin nasil bulunacagim ogrencilere
aciklamak.”
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03 ogretmeninin Sekil 7°deki gelistirici drnek ile prosediiriin nasil uygulandigini ifade ettigi ¢oziim
adimlarim agikladig: fakat bunlarin gerekgeleri hakkinda 6grencilerini bilgilendirmedigi gézlenmistir. Ornegin
mutlak degerli bir ifadenin neden gift katli kok gibi degerlendirilmesi gerektigi hakkinda &grencilerine hig bir
aciklama yapmamustir. Bu yiizden O3 6gretmeninin smif igindeki bu rolii 6gretici olarak degerlendirilmistir.

04 ogretmeni, “sizce matematik nedir?” sorusuna “dort islem yapabilme yetenegi, hesaplama yapmak”
seklinde cevap vermistir. Ogretmenin agiklamasina gore matematigi hesaplamalar ve islemler olarak
tammlamustir. 06 &gretmeni, matematik egitiminde islemsel bilginin kavramsal bilgiye gére daha &nemli
oldugunu ifade etmistir. Ciinkii 6grencilerin tiniversite sinavinda islemsel bilgiye daha ¢ok ihtiya¢ duyacaklarim
belirtmigtir. Matematik egitiminde tanim ve kurallardan ziyade &grencilerinin bu bilgileri nasil kullanildigini
bilmesinin daha 6nemli oldugunu ifade etmistir. Ogrencilerin matematikte bol soru ¢dzerek ve matematige
ilgileri varsa basarili olabilecegini belirtmistir. Ogrencilerin konulari bol soru ve ornekler araciligiyla
kavrayacagini belirtmistir. Bu yiizden &rneklerini yapilandirirken 6zellikle formiillerin nasil uygulandigim
gostermek, konular arasi baglantilart saglamak ve tanimlara ait Ozellikleri gostermek ic¢in Orneklerden
yararlandigin1 ifade etmistir. Orneklerini yapilandirirken ders kitaplarindan ve dzel yaymlardan yararlandigim
belirtmistir.

04 6gretmenin de smif igindeki rollerinde dgretici ve agiklayici oldugu fakat yapilan frekanslandirmada
genel olarak &gretici roliinde oldugu gozlenmistir. Ayrica O4 6gretmeninin derslerinde baslangig, standart,
gelistirici, 6rnek dist ve uc Orneklere yer verdigi gozlenmistir. Bu ornek tiirlerinden ise en fazla standart
orneklere yer verdigi goriilmiistiir. Ogretmenin sinif igindeki roliine ait veriler ise su sekilde gozlenmistir.
Ornegin; polinomlar konusuna, polinomun tanimini ifade ederek derse basladigi gozlenmistir. O4 dgretmeni,
tanimi tahtaya yazdiktan sonra polinomun katsayisini, bas katsayisini, sabit terimini ve derecesini 6grencilerine
Sekil 8’deki gibi agiklamustir.

el ol bal el I T T oaed |4 dopitedn] b TN Bonok |3 [ “cocuklar" do, 81,8z, .-.-dn€ .R
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Sekil 8. O4 6gretmeni polinomun tanimina iliskin agiklamasi

04 ogretmeni polinomlari, kuvveti birer dogal say1 ve katsayilari birer reel sayr olan ifadeler olarak
tanimlanmustir. Bu tanimindan sonra polinomun derecesini ve bas katsayisim ifade etmistir. O4 dgretmeni,
polinomlarin fonksiyonlara benzedigini fakat hangi yoniiyle benzedigini ya da hangi yonleriyle farklilik
gosterdigini aciklamamustir. Ayrica O4 6gretmenini, bu tanimi dgrencilerine dogrudan ifade etmesi ve tanmimin
ne anlama geldigini tam olarak agiklamamasindan dolayi, yapmis oldugu agiklamasi ile 6gretici roliinde oldugu
gozlenmistir. Polinomun tanimina uygun Sekil 9’daki standart 6rnegi kullanmig ve su sekilde agiklamustir:

“Bu polinomun katsayilart 3,0,-2 ve
1’dir. 0 burada derecesi 2 olan ifadenin
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Sekil 9. O4 6gretmeni polinomun tanimina ait standart 5rnegi
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04 bgretmeni, Sekil 9°daki standart drnek aracihigryla polinomun derecesi, katsayilari, sabit terimini
aciklamistir. O4 dgretmeni polinom kavramina ait tamimlarin (sabit terim, katsayilar ve derece) ne anlama
geldigini standart 6rnek araciligiyla agiklamistir. O6 Ogretmeni polinomlar kavramina ait tanimlari rnek
iizerinden tek tek agiklamasindan dolayi, agiklayici rol olarak degerlendirilmistir.

Ogretmenlere ait roller ve kullandiklar1 6rnek tiirlerine ait frekanslandirmalara iliskin veriler Tablo 4’de
sunulmustur.

Tablo 4. Matematik dgretmenlerinin 6gretim siirecindeki rolleri ile kullandiklari 6rnek tiirleri

—g Ogretmen Rolleri Ornek Tiirleri

£

[ .. Baglangic  Standart  Gelistirici Ug Ornek Karsit

:80 Ogretici Aciklayict Kolaylastirici Ornegi Ornek Ormek Ornek ODlslk Ornek
rne

01 134 150 3 12 42 47 3 7 0

02 135 134 0 12 43 44 2 3 0

03 131 90 0 11 46 40 2 2 0

04 155 76 0 9 52 31 2 2 0

T 555 450 3 44 183 162 9 14 0

Ogretmenlerin siif igindeki rolleri ile kullanmis olduklar1 &rnek tiirlerine ait frekanslar Tablo 4’te
sunulmustur. Tablo 4’te de goriildiigii lizere arastirmaya katilan d6gretmenlerden sadece birinin agiklayici rolde
oldugu diger ii¢ Ogretmenin ise sinif i¢indeki rollerinin Ogretici oldugu gozlenmistir. Bunun yani sira
ogretmenlerin derslerinde kullandiklar1 &rnekler incelendiginde gelistirici ve standart rneklerin dgretmenler
tarafindan daha ¢ok kullanildigt; 6rnek dis1 ve ug drneklerin ise olduk¢a az kullanildigi, karsit 6rneklerin ise hig
kullanilmadig tespit edilmistir. Tablo 4’te agiklayici roliindeki dgretmenin derslerinde gelistirici 6rneklerden,
standart 6rneklere gore daha fazla yaralandigi tespit edilmistir. Bunun yani sira agiklayici olan 6gretmenlerin
ornek dis1 drneklere dgretici 6gretmenlere gore daha fazla yararlandig1 goriilmiistiir. Ogretici 6gretmenlerin ders
boyunca agiklamalarinda standart &rneklerden daha ¢ok yararlandiklari belirlenmistir. Ogretmenlerin dgretici ve
aciklayici roliindeki agiklamalari birbirine ¢ok yakin oldugu gibi, bu acgiklamalarda kullanmis olduklari standart
ve gelistirici 6rnek sayilarmin da birbirlerine oldukca yakin oldugu gozlenmistir. Ayrica 6gretmenlerden O1
disinda hicbir 6gretmenin kolaylastirict role ait aciklamalar yapmadigi goriilmiistiir. Ogretmenlerin konulara
gbre baz1 drnek tiirlerinden hig yararlanmadiklar1 da goriilmiistiir. Ornegin 6gretmenlerin polinom konusunda
baslangi¢ ve karsit 6rneklerden, ikinci dereceden denklem, esitsizlik ve parabol konularinda da ug, 6rnek dist ve
karsit 6rneklerden agiklamalari esnasinda hi¢ yararlanmadiklart da tespit edilmistir.

4. Tartiyma ve Sonuclar

Matematik 6gretmenlerinin 6gretim siirecinde dgretici ve agiklayict rollerde olduklari, bu rollerin konulara
gore degismedigi sonucuna vartlmistir. Bununla birlikte bu role sahip 6gretmenlerin derslerinde standart ve
gelistirici ornekleri daha c¢ok kullandiklari tespit edilmistir. Ornegin; agiklayici rolde olan O1 &gretmenin
aciklamalarinda gelistirici 6rnekleri diger 6rnek tiirlerine gore daha fazla kullandig1 goriilmiigtiir. Benzer sekilde;
Ogretici roliinde olan 6gretmenlerin de agiklamalarinda standart 6rnekleri diger drnek tiirlerine gore daha fazla
kullandiklari tespit edilmistir. Ayrica agiklayict 6gretmenin 6rnek dist 6rnekleri, 6gretici 6gretmenlere goére daha
fazla kullandig1 goriilmiistiir. Bu durum agiklayici olan 6gretmenlerin matematiksel bilgide kavramsal anlayisa
sahip olmalari, yani matematiksel kavram, formiil ve islemleri en iyi sekilde kavratmaya g¢aligmalarindan
(Thompson, 1992) kaynaklanabilecegi diisiincesine yol agmustir. Ciinkii hem gelistirici 6rnekler hem de 6rnek
dis1 6rneklerin kullanim amaglar1 dikkate alindiginda; gelistirici 6rneklerde kavramin simirlarini genigletmek,
kavrama ait ayrintilara dikkat ¢ekmek hedeflenmektedir. Ornegin; polinom konusunun fonksiyon konusu ile olan
iligkisinden ya da ikinci dereceden bir denklem ile parabol konusu arasindaki iligskiyi géz dniine sermeye ¢aligan
ornekler oldugu goriilmektedir (Alkan, 2016; Alkan ve Giiven, 2018). Benzer sekilde 6rnek dis1 drneklerin de
hangi durumlarda kavrama ait drnek olamayacagini (Alkan, 2016; Alkan ve Giiven, 2018; Tsamir, Tirosh ve
Lewinski, 2008) yani bagka bir deyisle polinom ise hangi durumda polinom olmadigini hatta polinom ile
fonksiyon kavramlar1 arasindaki farkliliklari ifade etmek igin kullanilan 6rnekler oldugu goriilmiistiir. Buradan
yola ¢ikarak oOgretmenlerin kullandiklart 6rnek tiirlerine bagli olarak; agiklayict 6gretmenlerin konular
dgrencilere daha kapsamli bir sekilde dgretmeye ¢alistiklar: sdylenebilir. Ozellikle kavrama ait drneklerin yani
sira kavrama ait olmayan 6rneklere daha fazla yer vermeleri bu duruma destek olarak sunulabilir. Ogretmenlerin
kullandiklar1 6rnek sayisi ve buna bagli olarak kullandiklar1 6rnek tiirlerinde konuya gore farkliliklar olugsmustur.
Ornegin; ikinci dereceden denklem, esitsizlik ve parabol konularinda agiklayici roldeki dgretmenlerden sadece
O1 o6gretmeni yukarida bahsedilen duruma benzer sekilde gelistirici 6rneklere aciklamalarinda daha gok yer
verirken, dgretici roliinde yer alan O2 ve O3 dgretmenlerin de agiklamalarinda gelistirici érneklere daha ¢ok yer
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verdigi tespit edilmistir. Baska bir ifade ile &gretmenlerin rolleri farkli olmasina ragmen frekanslara gore
kullandiklar1 érnek tiiriiniin ayni oldugu gériilmiistiir. Ogretmenlerin ayni tiir 5rnekleri daha fazla kullanmasinin
nedenlerinden biri bu dgretmenlerin birbirleriyle olan iletisimleri olabilecegi diisiiniilmiistiir. Ciinkii 01, O2 ve
03 dgretmenleri ile yapilan goriismelerde; bu 6gretmenler, derslerin islenis bicimlerini birlikte planladiklarini ve
derslerinde benzer Ornek tiirlerine yer vermeye caligtiklarini ifade etmislerdir. Bu nedenle 6gretmenler
derslerinde ayn1 amaca yonelik 6rneklere daha ¢ok yer vermis olabilirler. Fakat bu 6gretmenler her ne kadar ayni
ornek tiirtine derslerinde yer vermis olsalar da, 6gretmenlerin bilgileri ve inanglar1 birbirleriyle baglantili olarak
onlarin &gretimsel kararlarinda birlikte rol oynadiklari (Ernest, 1989; Irez, 2007) soylenebilir. Matematiksel
aktivitelerde Ogretmenlerin inanglarmin roliiniin biiyiik oldugu Ifade edilebilir. Ogretmenler ile yapilan
gorismede onlarin matematige bakis agilarinin sinif i¢i davranislarini ve kullandiklar: 6rnek tiirlerini etkiledigi
sonucuna varilmigtir. Ornegin O1 dgretmeni matematikte kavramsal 6grenmenin dnemli oldugunu ifade etmis,
bu dogrultuda sectigi ornek tiirlerinde de kavramsal 6grenmeyi 6n plana ¢ikarmaya calistigi gdzlemlenmistir.
Benzer sekilde 04 ogretmenin de islemlerin matematik egitimi i¢in daha &nemli oldugunu vurguladigi ve
kullandig1 6rnek tiirlerinde de kurallar1 ya da prosediirleri 6grenmeyi 6n planda tutmaya g¢alistig1 gézlenmistir.
Bu arastirmada ve literatiir de yer alan arastirmalarda (Stipek ve digerleri, 2001) benzer bir sonug olarak;
Ogretmenlerin 6gretme ve 6grenme ile ilgili deger yargilarinin ve inanislarinin, onlarm simif igi uygulamalarini
etkiledigini ortaya koyulmustur.

Calismada dikkat ¢eken bir diger dnemli tespit ise 6gretmenlerin hi¢ birinin karsit 6rnek kullanmayislaridir.
Bu 6rnek tiiriiniin kullanim amacina bakildiginda 6grencilerin asir1 genellemeler sonucu olugabilecek hatalarini,
yanilgilarinin 6niine ge¢cmek bunun yani sira dgrencilerin sorulart dogrultusunda olusturulmus olmasidir. Bu
durum O&gretmenlerimizin kolaylastirici  rollerinin  olmayist ve genelde Ogretici rolde olmalarindan
kaynaklanabilir. Ciinkii kolaylastiric1 6gretmenlerin derslerinde dgrencilerin yanlis anlamalarini gidermek igin
onlara yeni gorevler tanimlar ve matematik dgrenmelerine yonelik yeni sorumluluklar verir. Ayni zamanda
6grencilerinin yeni fikir ve diisiinceler ortaya atmalarinda tegvik edici olur. Bunun aksine 6gretici 6gretmenlerin
ise derslerinde kontrolii ellerinde tutmaya ¢alistigini, bu durumda &grencilere daha az s6z hakki tanindigini ifade
etmistir. NCTM (1991) standartlar1 ise 6gretmenlerin, matematik aktivitelerinde her yoniiyle kontrolii ellerinde
tutmaktan vazge¢melerini ve 6grencilere kendi problemleriyle yiizlesip kendi stratejilerini gelistirmelerine izin
vermelerinin 6grencilerin matematiksel gelisimleri i¢in daha iyi olacagini belirtmektedir. Bu baglamda
O0gretmenlerimizin derslerinde Ogrencilerinin  diisiincelerinin rahatlikla ifade edebilecekleri ortamlar
hazirlamalar1 onerilebilir.

5. Oneriler

Ogretmenlerden sadece birinin aciklayici rolde oldugu digerlerinin 6gretici rollerde oldugu tespit edilmistir.
Ogretmen rollerinde kolaylastirici 6gretmenlere rastlanilmamasi da arastirmanin énemli sonuglarindan biridir.
Bu durumun temelinde ise 6gretmenlerin alan bilgisi, 6gretim programlari bilgisi ve bazen de onlarin matematigi
Ogretme ve Ogrenmeye iligkin inanglarindan kaynaklandigi goriilmistiir. Bu yiizden 6gretmenlerin hizmet igi
egitimlerinde matematigi Ogrenme ve Ogretmeye yoOnelik inanglarini gézden gegirmelerine ve matematik
bilgilerinin programin hedefledigi amaglara uygun &gretim yapmalarini saglayacak sekilde bilgilendirmelerin
yapilmasi Onerilir. Bunun yani sira gretmenlerin 6rnek kullanimlari ile ilgili bilgilerinin gerek literatiirde
gerekse arastirmada tespit edilen durumlarda yetersiz oldugu belirlenmistir. Ogretmenlerin 6rnek kullaniminin
onemli oldugu ve oOgrencilerin 6grenmelerinde Ogretmenlerin drnek segimlerinin etkili oldugu gbz Oniinde
bulundurulursa; 6gretmenlere farkli 6rnek ¢esitlerinin kullanilmasinin 6nemli oldugu noktasinda bilgilendirmeler
yapilabilir. Ozellikle iiniversitede dgretmen adaylarinin alan dgretimi ile ilgili derslerinde ornek ve ornek
cesitleri ilgili bu bilgilerin entegre edilmesi onerilir.
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