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Abstract

Although the concept of function is one of the important subject of mathematics courses,
many studies show that learners have difficulty in this subject. The basis of these difficulties is
that most students encode the prototypes of examples, representations and algebraic rules
used for explaining function concept, which match with their own thinking, instead of the
definition of function at learning the functions. Therefore, the examples which teachers
present in the functions have an important roles in students’ learning on this subject. In this
study, it is aimed to determine the types of examples which two teachers use in the functions.
In the scope of the study, it is made use of unstructured observations and informal interviews.
The theoretical framework which Bills et al (2006) use in classification of examples, is
utilized in analyzing the data. In the findings, it is found that the teachers use generic
examples and non-examples in their lessons, despite that they don 't use counter examples.
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Ogretmenlerin Fonksiyonlar Konusunda Kullandiklar1 Ornek
Tiirleri

0z

Fonksiyon kavrami matematik dersinin énemli konularindan biri olmasina ragmen
yapilan bir¢ok arastirma, bu konunun o&grenilmesinde dgrencilerin zorluk yasadiklarin
gostermektedir. Bu zorluklarin temelini o6grencilerin énemli bir ¢ogunlugunun fonksiyonlar
konusunu ogrenirken fonksiyonun tamimini degil, fonksiyonu agiklamak i¢in kullanilan
ornekler, temsiller ve cebirsel kurallar arasimdan kendi diisiince yapilariyla uyusan
prototipleri zihinlerine kodlamalart olusturmaktadr. Bu nedenle dgretmenlerin fonksiyon
konusunda sunduklari drnekler 6grencilerin fonksiyonlar konusunu anlamalarinda oldukg¢a
onemli bir yere sahiptir. Bu ¢alismada, iki matematik 6gretmenin fonksiyonlar konusunda
kullandigi  ornek  tirlerinin  belirlenmesi  amacglanmistir.  Calisma  kapsaminda
yapilandirilmamis  gozlemlerden ve informal miilakatlardan yararlamilmistir. Verilerin
analizinde Bills vd. (2006)° nin, ornekleri suiflandirmak igin kullanmis olduklari teorik
catidan faydalamilmigtir.  Elde edilen bulgularda ogretmenlerin derslerinde jenerik
orneklerden ve érnek olmayan érneklerden siklikla yararlandiklar, buna karsin derslerinde
karsit rneklere hi¢ vermedikleri tespit edilmistir.
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368 The Types of Examples Teachers Use in Teaching Function Concept

Introduction

Function concept is one of the most basic concepts in mathematics. So, besides
being the basis of the mathematics curriculum, function concept has a duty as
ensuring integrity between the mathematics subjects (Yerushalmy and Schwarz,
1993). Many subjects in primary education curriculum have the features of
preparation to function concept (patterns, rate-ratio, etc.) and later the concept is
studied in details in high school years (Ozdemir-Erdogan, Erdogan and Yanik,
2012). Due to this importance, functions gained the interest of researchers and many
studies have been done about this subject so far. In these studies, it is seen that even
the students with good knowledge of mathematics seem to lack the knowledge of
functions and functions is a difficult subject to understand for students (Breidenbach
et al, 1992; Carlson, 1998; Ozdemir-Erdogan et al, 2012; Tall and Bakar, 1992),
furthermore, students have many misconceptions of functions (Dubinsky and Harel,
1992; Vinner, 1983).

Students have some difficulties on the function concept, because they place the
examples about functions in their minds and have problems at understanding the
functions thought behind these examples (Bayazit and Gray, 2004; Vinner, 1983).
At the same time when the studies are examined, it seems that students focus on the
visual and formal features related to function concept rather than the meaning of
function concept (Bayazit and Aksoy, 2010). While learning function subject, many
students encode the first examples which match their frame of minds from the
examples, representations, algebraic uses rather than the meaning of function
concept. While solving the problems about functions, students start to think with the
examples in their minds rather than the definition of function and thus they may be
unsuccessful. It seems that the reasons of these difficulties are due to the fact that
students don’t learn the definition of function but they encode the first examples
which match their frame of minds from the examples, representations, algebraic
rules used to explain functions (Vinner, 1983). Thus, the examples teachers use to
teach functions are of vital importance in students’ learning function concept.

Theoretical Framework

Under this title, the concept of example and the types of example are mentioned
briefly since it is thought that it will contribute to understanding the results of the
research and interpreting the data obtained within the scope of research.

Concept of example and types of example

Throughout the years, as well as suggesting many different ideas about how to teach
mathematics better, one of the important common points of these different ideas is
the fact that the examples are strong pedagogical instruments to teach mathematics
(Watson and Mason, 2002). Because people tend to configure the concepts and
relations through the examples and this case requires using the examples efficiently
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in learning environments (Bills et al, 2006; Zazkis and Chernoff, 2008; Zodik and
Zaslavsky, 2008; Watson and Mason, 2002). Especially examples support us to
understand the concepts better by turning the abstract concepts into concrete
structures (Gokbulut, 2010). Due to the importance of examples in teaching and
learning mathematics, researchers have reported to make various classifications by
studying the definition and features of the concept of example. When literature is
investigated, we see that there have been many definitions related to the concept of
example. In these definitions, Watson and Mason (2005) expressed the concept of
example in mathematics as everything which is used to describe the principles and
concepts; Tsamir, Tirosh and Levenson (2008) defined it as description of the
definitions of the concepts or features. Gokbulut and Ubuz (2013) named it as the
explanations used to express the general principals, the samples or examples of
concepts. For instance, taking the opinions about the definitions into consideration,
the concept of example in mathematics is defined as the special cases to explain the
definitions or the principals of the concepts.

Examples help students’ knowledge of concepts be more meaningful by making
the definitions more meaningful, classifying the mathematical expressions and
associating the similar situations of these expressions (Watson and Mason, 2002). It
is difficult for just one example to always express all the meanings of a concept
(Lakoff, 1987). In this sense, examples differ in terms of their intended use.

Firstly, Polya (1973; cited in Mittal& Paris, 1993), Michener (1978) and later
Bills and et al (2006) classified the example types in accordance with their intended
use (Table 1).

Table 1.
Classification of the Example Types

Leading example

Simple examples used for expressing the concept, or the features of the concept
Suggestive example

Examples which help in providing the qualities of the concept and at the same
time in putting forward the boundaries of the concept more clearly

Counter example

Examples used for disproving any assumption

Polya
(1973)

Introduction example

Examples which help in supporting the basic definitions and results, create a
simple perception about the concept for the learner

Reference Example

Standart examples mentioned several times in development of a concept, a
result or a theory

Model Example

Examples summarizing the general case of the concept

Counter example

Examples used for sharpening the boundaries of the distinction between the
concepts and for showing that the results can not be generalized all the time

Michener
(1978)
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Generic example
Examples that clearly show the overall situation of the concept
Non Example
Examples used to express the equivalent of a concept (highlighting the features
they don’t have), describe the limits, express the conditions in a theorem
Counter Example

Examples used to demonstrate that an idea or a claim is false

Bills et al
(2006)

Considering the importance of examples at mathematics education, as seen in
Table 1, examples are classified by different researchers in different ways depending
on their uses. Bills et al (2006) explained in their work that although examples were
named under different sample names by different researchers, in the most general
sense they could be grouped under three specific descriptive names as generic,
counter and non-examples. When the samples of Bills et al (2006) are analyzed, it is
seen that generic example is same as the model example of Michener and counter
example is found to be present in all researchers. While all of the example types of
other researchers studies present the examples belong to the concept, it is significant
that Bill et al (2006) give place to the examples types which belong to the concept
and also which don’t. Because it is important to study both examples which belong
to the concept and which don’t, besides the visual presentations, impressions and
experiences to create conceptual images (Ozyiirek, 1984; Senemoglu, 1997; Tsamir,
Tirosh and Leverson, 2008). If students see the examples that don’t belong to the
concept beside the one belong to the concept, they can understand better the
qualities that define the concept and differentiate the taught concept from the other
concepts (GoOkkurt, 2014). This may decrease the number of possible
misconceptions that may occur in students’ minds by making students have healthier
concept image (GOkbulut and Ubuz, 2013). In the framework of this research,
example types that teachers use are decided to be analyzed according to Table 3
which was developed by Bills et al (2006).

Aim of the Study

There are many studies that examine the challenges and misconceptions that
students have about functions subject (Breidenbach et al, 1992; Bayazit and Gray,
2004; DeMarois and Tall, 1996; Giiler et al, 2015; Ural, 2006; Vinne, 1983). When
these researches are examined, it has been observed that students pay much more
attention to representations and visual elements of this concept rather than the
function concept. Vinner (1983) stated that students encode the first examples of the
concept in their minds and this causes misconceptions, and this situation may cause
students have conceptual images incomplete or wrong (Bayazit and Aksoy, 2010).
Therefore, it is important how teachers use the examples which are of vital
importance in creating students’ conceptual images.

With this study, it is aimed to determine the example types teachers use in
teaching function concept considering that the examples teachers offer in the
functions subject are quite important in students’ understanding the subject.
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Method

In this research, it is aimed to examine the example types used in functions subject
by the 9™ grade teachers. For this purpose, determining what the example types 9%
grade mathematics teachers use are, includes questions oriented to ’case study’. This
method is preferred because of the idea that teachers participated in the research can
give detailed information about the example types they use while teaching functions.
Because case study is used to reveal and report the details about individual, group or
community (Libarkin and Kurdziel, 2002). Case study is also considered appropriate
for the research (Libarkin and Kurdziel, 2002; Merriam, 1998) due to the fact that it
allows to deal with the process of the determination of the examples teachers’ use, in
a short time and examining them deeply.

Sample of Research

Two mathematics teachers (1 Male and 1 Female) working at an Anatolian High
School in Trabzon form the sample of this research. Teachers were selected by the
purposive sampling method. The teachers were selected on the basis of their
willingness to participate in the study. The professional experience of the teachers
participating in the study was between 12-24 years. Especially teachers with much
time of service were preferred because it was thought that the examples and example
types teachers use due to their professional experience would be different. T1 and
T2 were involved in different types of schools before this school. Each of the
educational institutions the teachers who participated in the study graduated from,
information on gender and professional experience are given in Table 2. Teachers
participating in the study are coded as T1 and T2 in order to keep the names secret.

Table 2.
Demographic Characteristics of the Participants Involved in the Study

Type of School  Participants ~ Gender Undergraduate Education Work

Graduation Level Experience
T1 F Faculty of Bachelor’s 24
Anatolian High Education degree ’
School T2 M Facult)_/ of Arts  Bachelor’s 16
and Sciences degree

Surveyed teachers were conducted informal interviews before the lessons in
order to know them better. In these conversations, it was aimed to obtain
information about the types of examples these teachers use. T1 teacher stated that
she often uses examples of the concept and also examples which don’t belong to the
concept in her lessons. She also stated that she always interacts with her students
during the lessons, and the number of examples she uses depends on the
performance of her students. T2 teacher expressed that he creates his questions in
accordance with the questions in the course books and he uses examples of the
concept more than the ones which don’t belong to the concept in his lessons.
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Data Collection Tools

Unstructured observation was used to determine the types of examples 9™ grade
mathematics teachers use in functions subject and after observations, informal
interviews were used to determine the example types used. The researcher didn’t
interfere in the lessons, she just made observation. Examples used in the classroom
by the teachers and the reasons of using these examples were observed in detail with
unstructured observation and informal interviews, respectively. In these interviews,
the teachers were asked the objectives of use of the examples in their lessons. So this
contributes to the correct analysis of the examples by taking teachers’ views of why
they prefer these examples.

Data Analysis

In the analysis of the collected data, example types which were developed by Bills et
al (2006) as the theoretical framework for classification of the examples were used.
Descriptive analysis technique was used because the types of examples in the
research were predetermined. According to this, while the data obtained from the
observation and informal interviews were being analyzed, the examples used by the
teachers were analyzed individually and the interviews about the intended uses of
these examples made after the lessons, were analyzed. The researchers classified the
examples that teachers used in functions subject taking the characteristics of the
example types shown in Table 3 into consideration. To ensure the reliability of this
classification, another researcher with a Ph. D. in mathematics education was
informed about the example types and then he was asked to classify the same
examples. As a result of the classification, 87% compliance was identified between
the researchers and the other mathematics educator. The resulting differences are
discussed and examined again by the researchers. The classification and the example
types belonging to this classification are shown in Table 3.

Table 3.
Example Types and Examples Belong to These Example Types
Example Type Explanation Example

examples showing the
Generic Example overall situation of the
concept

This is a generic example of function
concept.
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Findings

In this section, the findings of the observation notes regarding the example types
used in the functions by T1 and T2 teaching at the 9" grades and the findings of the
informal interviews made after the lessons are presented.

T1’s Examples and Explanations About The Functions

T1 aimed at drawing students’ attention to the subject by mentioning the place and
importance of functions in daily life before starting the functions subject. After these
explanations, the teacher T1 made the definition of the concept to her students as
follows:

Let A and B are two sets which are not empty. A relation which maps
every element of A to a unique element of B is called a function from A
to B. Functions are shown such as f, g, h, etc.

After this definition, he made the following presentation:

o | LA)= gortnd Ldimes

Dener
LX) [ LoRres

Figure 1. The teacher T1’s representation on the definition of function

With Figure 1, T1 expressed that A is called the domain, the B is called the
codomain and the subset of codomain, which is created by the elements in the
domain is called the image set. In Figure 1, the definitions about the concept of
function are explained. T1 expressed as follows that for a relation to be a function,
the expressions in Figure 1 is not enough and there are two necessary conditions:
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For the relation f to be a function from A to B, firstly there won’t be
any element in A which doesn’t go to any element of B and also there
will be a unique image of every element of the domain.

N forisigortur.
L fonesiyondur hiA={yl”

ﬂﬁ\"%@ 1Cy

Figure 2. Generic examples

After T1 expressed to her students the definition of function and the necessary
conditions to be a function, she used generic examples in Figure 2 while explaining
what is meant by this expression. In Figure 2, in the left example it is emphasized
that no elements should remain free in the domain and in the right example it is
emphasized that each element will only have one image. In the right one, in addition
to the explanations in the left one, it is explained that all elements in the domain can
have the same image. It was observed that T1 explained the definition and the must
have features for a relation to be function with these generic examples.

As well as using the generic examples to explain the required conditions for a
relation to be a function, it was observed that T1 used non examples as in Figure 3 to
express in which conditions relations are not functions.

| cldRed 2€A
Lakeod #(2) ok

Figure 3. Non-example

T1: One of the requirements for a relation to be a function is not
having any free elements in the domain. As shown in this example, the
relation is not a function because there is a free element in the
domain. Free elements in the codomain are not important.

T1 distinctly presented the conditions to be a function to the students with the
example which belongs to the type of non-examples in Figure 3. T1 intended to
provide her students a better understanding of function concept by showing a case
with this example which doesn’t belong to function.
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Figure 4. Non-examples

T1: The mathematical expressions defined from the set of natural
number to the set of natural numbers shown in left example is not a
function. Because when each element in the domain is written in its
place in this operation, its image is meant to be a natural number but
in case of bringing the number zero from the domain and writing in its
place in this operation, the result is -1, which is a number that does
not belong to the codomain. And this means that this statement does
not specify a function. If the domain consisted of positive natural
numbers, or if the codomain was the set of integers, it would work as a
function. Similarly, in the other example, there is a rational
expression, and see that here, if the values which make the
denominator zero are the elements of the domain, it doesn’t make a
function because you will not find image, and you need to see the
image of each element. However, if you remove the set of values that
make the expressions undefined from the domain, it indicates a
function.

By providing the non-examples in Figure 4, T1 explained to the students that
every relation with algebraic expression is not a function and the domains should be
organized for these relations to indicate functions. With these non-examples, as
different from the example in Figure 3, T1 wanted to explain in which cases
mathematical equations could be functions.

In summary, it was observed that T1 made use of non-examples as well as
generic examples, but never used counter examples. Besides, it was seen that T1
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used generic and non-examples belonging to function types as well as the definition
of function.

T2’s Examples and Explanations About The Functions

It was seen that T2 began his lesson writing the definition of function and he made
use of generic examples to demonstrate what the definition meant. Accordingly, T2
defined a function as follows:

Let A and B two non-empty sets. A relation f which maps every element of A to
a unique element of B is called a function from A to B. After giving the definition of
function to his students, T2 showed what he meant with this definition by drawing
Figure 5 on the board.

A and B are two non-empty sets, a relation f from A to B, which
matches each element of A to only one element of B is called a
function from A to B.

=) | | :{/i |
¢ x |

I B o =
} | 1 | |
I — Fw BJ-, A R E— 717!7

Figure 5. Representation on the definition of T2

T2 stated that A is the domain and B is the codomain. With this representation,
T2 tried to explain what students should understand from the definition of a
function. It was observed that T2 used the generic example in Figure 6 to draw
attention to some certain features belonging to the definition of function.
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Figure 6. Generic example

T2: The set A is our domain and we can match each element in here
with any element in B. When we look at the definition, we see that
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each element in A can only match one single element in B. For
example, we can match a to 2, b and ¢ to 4. These are the elements of
our image set. As seen, image set is a subset of the domain. It is
important that there is no free element in the domain and we match to
only one element in the codomain.

T2 aimed to draw attention to the image set in function concept and to emphasize
that the image set and the codomain can be different from each other by using the
generic example in Figure 6. So, it is observed that T2 used the generic example to
emphasize that the image set doesn’t have to be equal to the codomain set B and it
can be any subset of B.

It is seen that T2 firstly used the generic examples that emphasize the necessary
features related to the definition in order to explain what the definition of a function
means to his students, and then he used non examples to draw attention on the
features that do not belong to function concept.

T2 used the non-examples in Figure 7 to emphasize the features that do not
belong to this concept.

Figure 7. Non-examples

T2: If we analyze the left and right examples, for a relation to be a
function there shouldn’t have been a free element in the domain, that
is A set. But if we look at the left example, we see that there is an
unmatched element, so this relation is not a function. Similarly, in our
right example, there is no free element in A set, but one element has
got 2 images in the codomain. Look, every elements in the domain
should have only one single image. The elements 2 and 3 match to d,
no problem; b may be free in the codomain set.

It is observed that T2 used the non-examples to explain the absence of the
features while drawing attention to the features of the concept. T2 explained under
which circumstances a relation might be a function by using Figure 7.

In summary, while teaching functions subject, as well as using the generic
examples to express the definition and each type of functions, T2 used the non-
examples to demonstrate the features that do not belong to this definition and each
type of functions. It is also observed that T2 did not use counter examples to teach
functions.
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In Table 4, the example types and the frequencies of them which the 9™ grade
teachers (T1 and T2) used are shown.

Table 4.

The Frequencies of the Example Types Which Teachers Used in Their Lessons

Example Types

Teachers Generic Example Non Example Counter Example
T1 50 19 0
T2 27 4 0

As seen in Table 4, the teachers used mostly generic examples, however, they
didn’t use any counter examples. Besides, it has been observed that there is a big
difference between the numbers of the examples the teachers used, and this gap
follows from the generic and non-examples.

Discussion and Conclusion

With this research, it is aimed to determine the example types two mathematics
teachers, working at an Anatolian High School in Trabzon, use to teach functions.
The data obtained from the research demonstrates that the teachers use mostly
generic examples in the subject of functions and they don’t use counter examples. It
is found out that the teachers use generic examples to demonstrate the definitions
and types of functions. In the related literature, Mason and Pimm (1984) defined the
generic example as examples used to express their only general situations ignoring
their special features. Besides, apart from general situations belonging to the
concept, Bill et al stated that sometimes it is used to prove a theorem and to show
how a procedure is applied. In this research, it is found out that teachers mostly use
generic examples while explaining the definition of function, its types and how the
four operations with functions are made. It was stated that it can be useful to express
what they think about a principal or a general situation to students by means of
generic examples (Zaslavsky, 2010). Similarly, for this study, it can be said that
using generic examples may be beneficial to let students understand the concept of
function. However, generic examples may cause students to ignore the special
features of functions since they only inform about the general situation of the
concepts. Therefore, it can be said that presenting the examples that do not belong to
the concept, that is non-example, in order to draw attention to the special situations
that belong to the concept may be useful.

It is found out that teachers use non examples to explain under which
circumstances an algebraic equation is not a function and in which conditions it
doesn’t belong to the function types. Teachers’ using non examples while
demonstrating out of concept situations (or out of definition) may help students
understand the function concept better. Because non examples are the examples that
are used to explain the boundaries of a concept or to distinctly express the conditions
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belonging to a concept (Bills et al, 2006). Supporting this condition, Ozdemir
Erdogan et al. (2012) stated that there is a significant deficiency in students’
knowledge in defining the function concept and recognition of the algebraic
representations of the concept. Dubinsky and Harel (1992) and Breidenbach et al
(1992) stated in their research that due to the fact that the definition of functions is
not given with all of its features, there are problems in understanding the function
concept. In respect to this, it is concluded that teachers using non examples in their
lessons draw attention to the irrelevant features as well as the relevant ones may
provide students to understand the function concept better.

Another important finding obtained from the research is that T1 uses more non-
examples than T2. This difference is due to the fact that while T2 uses the non-
examples only to express the conditions of the functions clearly, T1, besides these
examples, emphasizes that not each equation written algebraically like in Figure 4 is
a function. We can anticipate that this will support students significantly while
learning the basics and features of the function concept. Generally, the number of
examples used by T1 is higher than the number of examples used by T2. The
difference between the numbers of the examples is seen in both generic and non-
examples. This may be due to the difference of the pedagogical approach of the
teachers. Bayazit and Aksoy (2010) expressed that teachers with the same quality
and content of knowledge with respect to students’ difficulties in learning and
misconceptions about functions may show quite different pedagogical approaches
towards the teaching of this subject. This situation can be shown as one of the
reasons of the difference between the numbers of the examples the teachers used
because as observed, T1 organized her lessons and examples in accordance with the
attitudes and behaviors of students in the class while T2 used the examples he
prepared in advance and he didn’t pay attentions his students’ needs. Furthermore, it
is found out that the teachers didn’t use any counter examples in their lessons.

With this research, it can be suggested that besides the generic examples,
teachers should use the non-examples in order to expand the boundaries of the
concept by highlighting the features of it and they should make use of these kinds of
examples as well. Besides, we believe that it is necessary to make a similar research
with a larger sample group and in the context of different mathematical topics. It can
be also said that the results will contribute to teacher training.
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Genisletilmis Ozet

Fonksiyon kavrami matematik dersinin énemli konularindan biri olmasina ragmen
yapilan bir¢ok arastirma, bu konunun Ogrenilmesinde 6grencilerin  zorluk
yasadiklarim1 gostermektedir. Bu zorluklarin temelini 6grencilerin 6nemli bir
¢ogunlugunun fonksiyonlar konusunu O6grenirken fonksiyonun tanimmini degil,
fonksiyonu agiklamak icin kullanilan Ornekler, temsiller ve cebirsel kurallar
arasindan kendi diisiince yapilariyla uyusan prototipleri zihinlerine kodlamalari
olusturmaktadir. Fonksiyonlar konusunda &grenci zorluklarimi ve kavram
yanilgilarini inceleyen ¢ok Ssayida ¢alisma bulunmaktadir (Bayazit ve Gray, 2004;
Breidenbach v.d., 1992; DeMarois ve Tall, 1996; Giiler vd., 2015; Ural 2006;
Vinner, 1983). Bu c¢alismalar incelendiginde; 6grencilerin fonksiyon kavramindan
ziyade, bu kavrama ait temsil ve gorsel Ogelere daha ¢ok dikkat ettikleri
goriilmiistiir. Vinner (1983), 6grencilerin fonksiyon kavraminin tanimindan ziyade,
bu kavrama ait ilk drnekleri zihinlerine kaydettiklerini ve kavram yanilgilarina sebep
oldugunu ifade etmistir. Ozellikle kavramla ilgili dogru segilmeyen &rnekler
ogrencilerin kavram imgelerinin eksik veya yanlis olugmasina yol agabilir (Bayazit
ve Aksoy, 2010). Bu yiizden 6grencilerin kavram imgelerinin olugsmasinda 6nemli
bir yeri olan Orneklerin dgretmenler tarafindan nasil kullanildiginin incelenmesi
onemlidir. Benzer sekilde Evangelidou ve arkadaglari (2004) 6grencilerin aldiklar
egitim ile kaliplasan 6grenilmis davranislar igerisinde yapilan 6rneklendirmelere ve
anlatimlara gdre Ogrenmelerinin konunun &grenilmesini  zorlastirabilecegini
belirtmislerdir. ~ Ornekler, ~Ogrenme ve  Ogretme  siirecinde  Ozellikle
kavramsallagtirma, genellestirme, soyutlama ve tartigma bakimimndan matematiksel
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diisinmenin gelisimine katki saglar. Ayrica Ornekler genelleme yapmak,
matematiksel iliskileri ve tiimevarimsal sorgulatmay1 baslatmak, ilke ve kavramlari
gosteren daha genis bir siifi belirtmek, kavramlari ve sonuglari desteklemek
(Michener, 1978) ve matematiksel tekniklerin nasil uygulandigini gostermek gibi
bir¢ok durumda kullanilir (Muir, 2007; Watson ve Mason, 2002a, 2002b; Zaslavsky,
2010). Orneklerin bu 6zellikleri, zihnimizde soyut birer diisiince olan kavramlari
somut bir yapiya doniistiirmemizi saglamakla birlikte kavramlari1 (Gékbulut, 2010)
ve tamimlari  daha anlamli  hale getirmemize, matematiksel ifadeleri
smiflandirmamiza ve bu ifadelerin birbirleriyle olan benzer durumlarin
iliskilendirmemize yardimci olur (Watson ve Mason, 2002b). Ayrica Leinhardt ve
Schwarz (1997) 6gretmenlerin a¢iklamalariin temelinde drneklerin dnemli bir rolii
oldugunu d6gretmenlerin 6rnek kullanimu ile ilgili yapmis olduklart ¢alismalarinda
vurgulamaktadirlar. Bu nedenle &gretmenlerin fonksiyon konusunda sunduklari
orneklerin 6grencilerin fonksiyonlar konusunu anlamalarinda olduk¢a 6nemli bir
yere sahip oldugu sdylenebilir. Bu arastirmada; 9. sinif matematik dgretmenlerinin,
fonksiyonlar konusunda kullanmig olduklart 6rnek tiirlerinin incelenmesi
amaglanmigtir.  Bu amag¢ dogrultusunda, 9. simif matematik Ggretmenlerinin
kullandiklar1 6rnek tiirlerinin tespit edilmesi 6zel durum yontemine yonelik sorular
icermektedir. Bu yontemin tercih edilmesinde; arastirmaya katilan 6gretmenlerin
fonksiyonlar konusunda kullanmis olduklar1 6rnek c¢esitleri hakkinda detayli bilgi
verebilecegi diistincesi etkili olmustur. Calismanin 6rneklemini Trabzon ilinde bir
Anadolu lisesinde c¢aligan 2 matematik Ogretmeni (1 Bayan ve 1 Bay)
olusturmaktadir. Caligmaya katilan Ogretmenlerin mesleki tecriibeleri 12-24 yil
arasindadir. Arastirmada 6zellikle mesleki tecriibesi yiliksek olan dgretmenler tercih
edilmigtir. Bunun sebebi ise Rowland’in (2008) mesleki tecriibesi az olan
ogretmenlerin kullandiklar1 6rneklerin 6grencilerin konular: daha iyi kavramasi igin
yeterli olmadigini belirtmesidir. Arastirma kapsaminda 6zellikle hizmet siiresi fazla
olan dgretmenler tercih edilmistir. 9. sinif matematik 6gretmenlerinin fonksiyonlar
konusunda kullandiklar1 6rnek tiirlerinin tespit edilmesi i¢in yapilandirilmamis
gozlem ve gozlemlerden sonra kullanilan 6rnek tiirlerinin tespiti i¢in informal
miilakatlar kullanilmistir. Yapilandirilmamig gozlem ile sinif i¢inde Ogretmenin
kullandigr ornekler ve bu Ornekleri kullanma sebepleri ayrintili bir sekilde
gdzlenmistir. Informal miilakatlarda Ogretmenlerin  derslerinde kullandiklar:
orneklerin kullanim amaglari sorulmustur. Boylelikle 6gretmenlerin derste kullanmis
olduklar1 6rnekleri neden tercih ettikleri hakkinda ayrintili goriig alinarak, 6rneklerin
analizinin dogru bir sekilde yapilmasina katki saglanmugtir. Tlgili literatiirde &rnek
tirlerinin yer aldigt cesitli siniflandirmalara rastlanilmigtir. Bu siniflandirmalar
icerisinde diger smiflandirmalar1 da kapsayan genel olarak orneklerin {i¢ kategori
altinda toplanabilecegini ifade eden Bills ve arkadaglarinin (2006) yilindaki
smiflandirmasi tercih edilmistir. Ornekleri pedagojik acidan, kavramlara ait
tanimlarin ya da kurallarin 6rnekleri (iiggenin tanimi, 3 ile boliinebilmenin kurali ve
polinomun tanimi, vb...) ve bir prosediiriin uygulamasindaki ornekler (bir iiggenin
alanin bulunmasi, bir tamsayimnin {i¢ ile bdliinebilmesinin bulunmasi, bir polinomun
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koklerinin bulunmasi, vb...) olmak iizere Bills ve dig. (2006) yaptiklar1 aragtirmada
ikiye ayirmislardir. Bu kategoriyi ise, 6rneklerin islevlerine gore ‘jenerik’, ‘karsit
‘ve ‘Ornek digi’ ornekler olarak ii¢ 6zel tanimlayici isim altinda olugturmuslardir.
Arastirmada Ornek tiirleri 6nceden belli oldugu igin betimsel analiz teknigi
kullanilmistir. Buna goére gozlem ve informal miilakatlardan elde edilen veriler
analiz edilirken 6gretmenlerin kullandig1 6rnekler tek tek incelenmis ve bu 6rnekleri
kullanim amaglar ile ilgili ders sonrasi yapilmis olan miilakatlar analiz edilmistir.
Elde edilen veriler aragtirmacilarin disinda bagka bir matematik egitimcisi tarafindan
da analiz edilmistir. Siniflandirma sonucunda orneklerin Ornek tiirlerine gore
siiflandirilmasinda arastirmacilar ile diger matematik egitimcisi arasinda % 87
uyum tespit edilmistir. Ortaya ¢ikan farkliliklar yeniden arastirmacilar tarafindan
ele alinmig ve incelenmistir.  Yapilan ¢alismada elde edilen bulgular 6gretmenlerin
fonksiyonlar konusunda en fazla jenerik 6rnek kullandiklar1 ve karsit drnek ise hig
kullanmadiklarin1 gdstermistir. Bu arastirma ile dgretmenlerin derslerinde jenerik
orneklerin yani sira kavrama ait Ozellikleri vurgulayan kavramin sinirlarini
genigletmek i¢in kavrama ait olmayan 6rnekleri kullanmalarinin yararli olabilecegi
oOnerilebilir. Ayrica burada sunulan calismanin bir benzerinin daha genis bir
orneklem grubuyla ve farkli matematik konular1 baglaminda yapilmasinin gerekli
olduguna inanmaktayiz. Bu aragtirmalardan da elde edilen sonuglarin &gretmen
egitimine katki saglayabilecegi sdylenebilir.
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