International Journal of Turkish Education Sciences,
2024, 12 (3), 1351-1396
https://doi.org/10.46778/goputeb.1477734

F Y
A Y

ISSN: 2148-2314

An Examination of Mathematics Teacher Candidates’ Definitions and

Images of the Fraction Concept

Tugge Cinargil? i Muhammed OzsoyP i Giilgin Oflaz® i

a PhD Student, Sivas Cumhuriyet University, Sivas, Tiirkiye, tugceuzman@hotmail.com

b PiD Student, Sivas Cumhuriyet University, Sivas, Tiirkiye, muhammedozsoy.mu@gmail.com

€ Assist. Prof. Dr., Sivas Cumhuriyet University, Sivas, Tiirkiye, erengulcin3@hotmail.com

ABSTRACT

This study aims to examine the definitions and images of the concept of
fractions held by mathematics teacher candidates. However, the aim has been
to reveal the similarities or differences in the definitions and images of fractions
held by teacher candidates throughout the different stages of the program. A
basic qualitative research design has been used in the study. The study group
consists of 155 mathematics teacher candidates studying in the mathematics
teaching program of a state university in the Central Anatolia Region for the
2023-2024 academic year, selected using the maximum diversity sampling
method. A form consisting of open-ended questions has been used as a data
collection tool. Descriptive analysis was used in the analysis of teacher
candidates’ definitions and images related to the concept of fractions.
According to the findings of the study, the explanations provided by teacher
candidates regarding the definition of fractions have been categorized under
four themes: meanings of fractions, types of fractions, association with rational
numbers, and elements of fractions. When examining the drawings of teacher
candidates regarding the concept of fractions, it has been observed that images
of part-whole, sharing, ratio, set, operator, association, and number line have
emerged. Teacher candidates have mostly made definitions using the meanings
of fractions, with the part-whole meaning being the most frequently used
among them. Additionally, it has been addressed how the definitions and
images of the concept of fractions change according to the grade levels of the
teacher candidates.
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An Examination of Mathematics Teacher Candidates” Definitions and Images of the Fraction Concept

Introduction

Mathematics is a universal language that has its own characteristics and allows for communication
through the use of its concepts. The correct use of concepts is very important in learning this
language. The report of the National Council of Mathematics Teachers highlights the importance of
understanding mathematical concepts, emphasizing conceptual learning and comprehension
(National Council of Teachers of Mathematics [NCTM], 2000). New information is related to the
student's existing knowledge and experience. It can be said that conceptual learning occurs when
the information generated at the end of this process is adapted to other problem situations. (Skemp,
1978). In this context, effective mathematics teaching is closely related to the understanding of
mathematical concepts and the operations performed, as well as the understanding of the
relationships between concepts and operations. Knowing the role of concepts in mathematics
learning and understanding the background of apparent operations forms the foundation of
conceptual understanding. (Baykul, 2002). In the realization of conceptual understanding, it plays
an important role for teachers to effectively use examples or metaphors related to the qualities of
mathematical concepts and to create suitable classroom environments that will facilitate students'
construction of knowledge (Akkog, 2008; Duran & Dokme, 2018; Sanchez et al., 2000).

Tall and Vinner (1981) addressed the processes of understanding, learning, and retrieving a concept
through the expressions of concept definition and concept image. The definition of a concept is a
collection of words used to clarify a concept and distinguish it from other concepts. It may contain
an explanation that belongs to the student's own mental world, as well as an explanation accepted
by the authorities in the field. Concept definitions are a fundamental component of the process of
learning and teaching mathematics. So much so that mathematical definitions can be considered the
first stage of concept formation, capturing the essence of the concept. It also enables us to speak a
common language in the execution of proofs and problem solutions, in the formation of
mathematical ideas, and in the understanding of the concepts that allow us to communicate them.
(Zaslavsky & Shir, 2005). The concept image encompasses all cognitive structures consisting of the
images, processes, or symbols that exist in an individual's mind related to a concept. (Tall & Vinner,
1981). Concept images are a dynamic structure that can vary from person to person, as they are
formed as a result of students' own experiences. For example, when the square of a number is
defined as "multiplying the number by itself," a student who has previously worked with natural
numbers may have the generalization that "squaring makes the number larger" (Bingodlbali &
Monaghan, 2008). While this situation is true for natural numbers, it is not true for every number. A
student who practices enough with real numbers can change this generalization and have a broader
conceptual image. Therefore, it can be said that conceptual images have a dynamic structure that
can change over time and according to experiences (Bingolbali & Monaghan, 2008). Concept images
can contain misconceptions due to their structure, which is related to the experiences formed
through an individual's own life (Ersen & Karakus, 2013).

The interaction between concept definition and concept image can occur in two ways. Some
mathematical concepts may form images before their definitions. The child may have had
experiences with geometric shapes like squares and triangles since preschool and may know the
properties of these shapes. Therefore, when he/she arrives in the classroom, he/she has an image
related to these concepts. It learns the formal definitions of concepts on this image. However, for
abstract concepts such as function, definitions are learnt first and images of the concept are formed
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later. (Vinner, 1983). Therefore, the student's concept definition cell related to a concept may be
active, as well as the concept image cell. For example, a student can solve a problem related to a
function by using only the concept image without employing the definition of the concept. However,
for effective teaching to occur, both the definition of the concept and the concept image must be used
together (Vinner, 1991).

One of the important topics in mathematics, due to its abstract structure, is fractions, which students
need to understand through both the definition of the concept and the mental image of the concept.
Fractions are a topic that begins to be taught from the first grade of primary school in relation to
other subjects and daily life. Fraction outcomes spiralling from primary school to higher education
occupy an important place in the mathematics curriculum. It emerges as an important topic both for
its presence at every level of school life and for its relationship with daily life. Fractions used in
calculations at different levels are of critical importance for students. Because fraction calculations
are closely related to algebraic thinking, decimal representations, percentages, proportional
reasoning, and measure (Van de Walle et al., 2004). Understanding fractions and being able to
perform operations related to them effectively will enable students to succeed in mathematics, other
subjects, and daily life, and will also lay the groundwork for understanding advanced mathematical
topics (Alacaci, 2010). For this reason, importance should be given to the teaching of concepts related
to fractions, emphasizing the different meanings of fractions and providing contexts in which they
can be related to mathematics and other subjects, thereby motivating the students.

Various meanings of the concept of a fraction can be discussed (Charalambous & Pitta-Pantazi, 2005;
Kieren, 1976; Lamon, 2007; Polat, 2023). The expression of some parts taken from a whole that is
divided into equal-sized pieces constitutes the part-whole meaning of a fraction. This is the most
commonly used and easily understood meaning. In the context of quotient, it refers to the equal
distribution of a whole among a certain number of people. This meaning expresses situations of
sharing more. In terms of ratio, it refers to the proportion of two parts that come from a whole. In
this sense, focus is the ratio of the parts that make up the whole to each other. The ratio reflects the
relationality between two magnitudes, thus expressing the comparison of these magnitudes (Behr
et al., 1983). In the sense of fraction operator, there is an operation for increasing or decreasing an
amount. It can be understood that the operation performed for this purpose is the multiplication of
fractions (Charalambous & Pitta-Pantazi, 2005). The meaning of measure related to quantities such
as length, area, and volume, which cannot always be represented by whole numbers, focuses on
situations where we cannot answer the question "how much" with whole numbers (Alacaci, 2010).
The realization of learning regarding these meanings of fractions is considered a prerequisite for
solving problems in this area (Charalambous & Pitta-Pantazi, 2005). In the literature, there are
studies examining the definitions and conceptual images of the fraction concept among primary,
secondary, and high school students (Ercan & Aktas, 2021; Kamac1 & Yildiz, 2023; Macit & Altay,
2020; @zgaklr Stimen, 2022; Zhang et al., 2015), as well as among teachers and teacher candidates
(Akgiin et al., 2013; Bastiirk, 2016; Cevikbas & Argiin, 2017; Ercan & Aktas, 2021; Macit & Nacar,
2019; Toptas et al., 2017). In these studies, it is observed that students' definitions and images of
fractions are consistent with the meanings of fractions in the literature.

The term "fraction" is used to indicate the numerator and denominator of any algebraic expression
(Niven, 1961). The generalized form of fractions is rational numbers (Alacaci, 2010). For rational
numbers, it is generally defined as numbers that can be expressed in the form a/d, where a and d are
integers and d is not equal to zero. However, it appears that this definition is insufficient (Niven,
1961). Students are using the concepts of fractions and rational numbers interchangeably (Ercan &
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Aktas, 2021; Macit & Nacar, 2019). Fractions are a complex topic because they require certain prior
knowledge and involve calculations based on abstract learning. The complex structure of fractions
leads students to make mistakes and misunderstandings (Karaagag¢ & Kose, 2015; Kiigiik & Demir,
2009; Pesen, 2008). It is also known that teachers have superficial knowledge of fractions and
experience difficulties in teaching this subject (Bergeson, 2000; Lamon, 2007; Osana & Royea, 2011;
Van Steenbrugge et al., 2014). It has been stated that the difficulties students face with fractions may
be related to teachers' deficiencies in their knowledge of fractions (Van-Steenbrugge et al., 2014).
However, it is quite important for teachers to be aware of the ways in which students think and to
teach fractions by relating them to other contexts (Pouta et al., 2021).

It is widely accepted that fractions are generally a difficult topic to understand. Fractions exhibit a
complex structure in terms of both teaching and learning. Because these numbers can be expressed
in different forms, but they all rest on a common conceptual foundation. Fractions stand out as a
different class of numbers from integers and natural numbers, as they require the recognition of
parts and wholes (Chinnappan & Desplat, 2012). The structure of fractions causes difficulties in their
understanding and teaching. To improve mathematics education, teachers need to guide students
towards tasks that will challenge them while also supporting them throughout this process.
Additionally, it is important for effective teachers to be knowledgeable about the concepts and topics
that students often struggle with, to develop strategies to address these difficulties, and to use
appropriate methods to correct students' common misconceptions (NCTM, 2000). A teacher's
knowledge of the subject, their understanding of how students learn and develop, and the teaching
methods they apply are considered the fundamental elements of teacher effectiveness (Hammond
& Ball, 1997; Shulman, 1986). In this context, it is considered important to identify the definitions
made by teacher candidates regarding mathematical concepts and the images they hold in their
minds. Because concept definitions are a fundamental component of the process of learning and
teaching mathematics (Zaslavsky & Shir, 2005). This study aims to examine the concept definitions
and images of mathematics teacher candidates, who will be the teachers of the future, regarding the
concept of fractions. However, the aim has been to determine the fraction definitions and images of
teacher candidates studying at different levels of the undergraduate program. In this regard,
answers have been sought for the following problems:

1. How do mathematics teacher candidates define fractions?
1. a. How do mathematics teacher candidates at different levels define fractions?
2. What are the fraction images held by mathematics teacher candidates?

2. a. What are the fraction images held by mathematics teacher candidates at different levels?

Method

Research Design

In this study, a basic qualitative research design has been adopted. Basic qualitative research
involves uncovering the mental structures and experiences that belong to individuals' own worlds,
focusing on the exploration of the meanings that individuals assign to concepts and phenomena.
(Merriam, 2013). Since the study aims to determine the fraction definitions and images that exist in
the minds of teacher candidates, a basic qualitative research design has been utilized.
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Participants

The participants of the study consist of 155 mathematics teacher candidates studying in the
mathematics teaching program at a state university in the Central Anatolia Region during the 2023-
2024 academic year. The participants consist of 66 first-year students, 18 second-year students, 32
third-year students, and 39 fourth-year students. Participants were selected according to the
maximum diversity sampling method, which is one of the purposive sampling techniques. Thus, it
is aimed for the participants in the research to exhibit maximum diversity according to certain
variables and to reach richer findings (Yildirim & Simsek, 2008). In this study, teacher candidates
from all grade levels were included. Thus, the aim is to determine the focal points in the fraction
definitions made by teacher candidates according to the grade level. The forms obtained from
teacher candidates have been coded according to class level. Accordingly, first graders are coded as
A, second graders as B, third graders as C, and fourth graders as D.

Data Collection Tool

Prior to the research, an ethical approval decision was obtained from the Ethics Review Board of the
Faculty of Educational Sciences at Sivas Cumhuriyet University, confirming the study's compliance
with ethical standards (decision number 412246, dated March 25, 2024). In the study, a form created
by researchers was utilized to determine the definitions and images of the concept of fractions held
by teacher candidates. In this form, teacher candidates are asked to define the concept of fractions,
create a drawing related to the concept of fractions and explain why they made that drawing,
provide examples of fractions, and write down the properties of certain given fractions. Opinions
have been obtained from two faculty members who are experts in the field of mathematics education
regarding this created tool. As a result of the opinions gathered, it has been decided that it will be
sufficient for teacher candidates to define the concept of fractions and to create drawings related to
the concept of fractions in determining the definitions and images of the fraction concept. For this
reason, the data collection tool consists of these two questions posed to teacher candidates. The
questions included in the data collection tool are as follows:

1. Whatis a fraction? Could you define and explain it?
2. Write or draw the things that come to your mind when you think of "fraction".
Data Analysis

The descriptive analysis technique has been used in the analysis of the obtained data. In thematic
analysis, data is first coded, and then the coded data is grouped according to existing themes for
interpretation (Yildirim & Simsek, 2008). First of all, the forms have been read, and important points
have been identified and coded. Later, expressions similar to the definition and image of a fraction
have been grouped under the same themes. The created themes have been transferred to the Maxqda
program to create models. The definitions and images related to the concept of a fraction have been
presented through these models. Accordingly, definitions and images have been analyzed based on
the themes provided below.
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Table 1

Themes Created Regarding Fraction Definitions and Their Images

Themes related to fraction definitions

Types of fractions Proper fraction
Improper fraction
Mixed fraction
Meanings of fractions Part-whole
Ratio

Operator

Measure

Quotient

Associating with the elements of a fraction
Associating with rational numbers

Themes related to fraction images

Sharing
Association Associating with daily life
Association with rational numbers
Ratio
Part-whole
Set
Operator
Number line

In the coding process, the forms belonging to teacher candidates were independently categorized
by researchers into themes, and then these themes were compared. The formula for coder reliability
suggested by Miles and Huberman (2016) was used to calculate the reliability of the research. The
reliability for both questions in the data collection tool has been calculated using the formula
Reliability = Agreement / (Agreement + Disagreement). Accordingly, the reliability for the first
question was found to be 0.86, while for the second question, it was 0.87. A reliability coefficient of
0.80 is considered sufficient for the reliability of the data (Miles ve Huberman, 2016). The differences
in the coding have been identified, and a consensus has been reached regarding these differences.
Thus, the necessary adjustments have been made, and the final version of the coding has been
completed.

Findings

In this section, the findings are presented supported by models and direct quotations regarding the
concept definitions and images that teacher candidates have about the concept of fractions.

Findings on the Definition of Fractions by Teacher Candidates

The statements made by teacher candidates regarding the definition of fractions have been examined
and coded under themes. When examining the themes created according to Figure 1, it has been
observed that teacher candidates explain fractions by considering multiple characteristics. It is
observed that teacher candidates define fractions by relating them to the types of fractions, the
meanings of fractions, rational numbers, and the elements of fractions in their explanations.
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Figure 1
Themes Created Regarding the Definition of Fractions by Teacher Candidates
@ i @ 1 — @l 7
fraction types ) _~improper fraction _ ’,,::::’:-part-whole fraction meanings

associationwith ~ T~=—__ " N N
the meaningof ~ TTTs~l
rational number Te——

’
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the meaning of
fraction

Teacher candidates mostly made definitions by associating with the meanings of fraction. In the
theme of the meanings of fraction, teacher candidates mostly mentioned the meaning of part-whole
(n=76), while they also mentioned the meaning of ratio (n=36), quotient (n=24), operator (n=6) and
measure (n=4). It was determined that the teacher candidates who mostly referred to the meaning
of part-whole in defining fraction made definitions that would establish a relationship with other
meanings of fraction or other themes. Of the 76 participants who mentioned the part-whole
meaning, 15 of them also mentioned the ratio meaning, 10 of them mentioned the quotient meaning,
4 of them mentioned the operator meaning and 3 of them mentioned the measure meaning.

Theme: Part-Whole

There are 76 teacher candidates who define the fraction in terms of part-whole meaning. Below are
direct quotes from two teacher candidates.

Figure 2

The Answer Given by the Teacher Candidate With Code A25 to the First Question

(Each part of a whole is called a fraction. Fractions indicate how many parts are selected from a whole or collection.)
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Figure 3

The answer Given by the Teacher Candidate With Code A61 to the First Question

(Fraction tells us how many parts a whole will be divided into and how many of them will be taken. For example,
how many parts a loaf of bread will be divided into and how many of them will be eaten.)

As seen in direct quotes, some teacher candidates have focused on the part-whole meaning of
fractions. These teacher candidates stated that each part of the whole is referred to as a fraction and
that the fraction will be represented in the form of how many parts it is divided into and how many
are taken. Similarly, there are 76 teacher candidates who define the fraction in terms of part-whole
meaning.

Theme: Ratio

There are 36 teacher candidates who define fraction in terms of ratio. Below are direct quotes from
two teacher candidates.

Figure 4

The Answer Given by the Teacher Candidate With Code A9 to the First Question

. . . " . . . . 1km
(Fraction: It is the form of comparison of two quantities with the same or different units by means of proportion.—=;

m

quantities with different units, 8—;quantit‘z'es with the same unit.)
2m

Figure 5
The Answer Given by the Teacher Candidate With Code B15 to the First Question

(These numbers, which are formed by the ratio of two numbers to each other, are numerical facts that we define as
numerator and denominator.)

As seen in direct quotes, teacher candidates A9 and B15 have defined the fraction as the ratio of two
sets or the ratio of two numbers. Similarly, there are 36 teacher candidates who focus on the meaning
of the fraction ratio.

1358



Tugba Cmargil * Muhammed Ozsoy * Giilgin Oflaz

Theme: Quotient

There are 24 teacher candidates who define fractions in terms of quotient. Below are direct quotes
from two teacher candidates.

Figure 6

The Answer Given by the Teacher Candidate With Code A37 to the First Question

(%, a collection of sets expressing a quotient where a and b are integers.)

Figure 7
The Answer Given by the Teacher Candidate With Code A41 to the First Question

(Expressed in the simplest form as -, it is the division of one of two relatively prime numbers by the other.)

The teacher candidates A37 and A41 expressed the fractions as the quotient of two whole numbers.
Candidate teacher with code A37 stated that the numbers a and b must be integers, while candidate
teacher with code A41 mentioned that the numbers should be in their simplest form and coprime.
Similarly, 24 mathematics teacher candidates have utilized the concept of quotient while defining
fractions.

Theme: Measure

There are four teacher candidates who define fraction in terms of measure. Below are direct quotes
from two teacher candidates.

Figure 8
The Answer Given by the Teacher Candidate With Code C2 to the First Question

(Fraction has meanings such as part-whole, operator, measurement. It is found in literature as simple, compound,
complete. It is different from rational numbers. It is used in expressing quantities. It expresses how many units
there are in a certain amount of a quantity.)

C2, one of the teacher candidates, mentioned that fraction has different meanings and then explained
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these meanings separately. He defined it by using the meaning of measure of a fraction in terms of
expressing how many units there are. Similarly, there are 4 teacher candidates who use the meaning
of measure in fractions.

Theme: Operator

There are six teacher candidates who define fraction in terms of operator. Below are direct quotes
from a teacher candidate.

Figure 9

The Answer Given by the Teacher Candidate With Code B3 to the First Question

(Part-whole (all or none included) from a whole value. writing a value to another value as a ratio. Division meaning
generally comparing integers that are not divisible to each other. Finding the desired part of a given value as a whole
for the meaning of an operator.)

As seen in Figure 9, the teacher candidates coded B3 mentioned different meanings of fraction. He
gave the definition of fraction as “finding the desired part of the value given as a whole for the
operator meaning”. Similarly, six teacher candidates used the operator definition of the fraction.

It is observed that teacher candidates, who focus on the meaning of part-whole, define a fraction by
expressing the parts of a whole that have been divided. Teacher candidates have mostly defined it
by focusing on this understanding. Teacher candidates emphasizing the meaning of the ratio have
related these quantities by focusing on the comparison of two numerical values. Considering the
response given by candidate B15, it can be observed that the fraction emphasizes both the meaning
of ratio and the elements of the fraction (numerator and denominator). It is observed that teacher
candidates who refer to the meaning of quotient tend to focus more on sharing, defining it as
dividing a whole among a certain number of people. In the measure sense of fraction, teacher
candidates made definitions by focusing on the answer to the question ‘how many’. When
examining the response of candidate C2, it is evident that this candidate is aware of the different
meanings of fractions and has provided a definition taking these meanings into account. It is
observed that teacher candidates, who emphasize the meaning of the operator, provide a definition
of a fraction by applying a process. When examining Figure 1, it can be seen that the definitions
provided by teacher candidates regarding the meanings of fractions are also related to the elements
of the fraction (numerator, denominator, fraction bar).

Out of the teacher candidates, 47 have defined fractions by relating them to rational numbers. It is
also observed that teacher candidates who relate definitions to rational numbers also make
connections with the meanings of fractions. In the definitions of fractions, 12 teacher candidates
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associated rational numbers with ratio, 12 with quotient, 11 with part-whole relationship, 3 with
operator and measure meanings, and 6 with the elements of fraction. Definitions of fractions
associated with rational numbers have been presented through direct quotations.

Figure 10
The Answer Given by the Teacher Candidate With Code A39 to the First Question

(The positive rational numbers that can be written in the form %, sothata,b € N,b <>0)

Figure 11
The Answer Given by the Teacher Candidate With Code D24 to the First Question

(A number that can be written as a/b, where a and b can be written in such a way that a is prime between them or
in its simplest form. 2/3=4/6=6/9... are equivalent fractions of 2/3. It is a subset of rational numbers. It indicates the
ratio of a part to the whole. )

Figure 12
The Answer Given by the Teacher Candidate With The Code D21 to the First Question

(A number that can be written as a/b with a,b € Z and b#0 is called a rational number if (a,b) are prime between
them. In other words, fractions consist of equivalence classes of rational numbers.)

When the given definitions are examined, it can actually be seen that a definition of rational numbers
is being made. Considering the definition provided by candidate teacher A39, it can be said that they
actually see the fraction as a rational number. It can be observed that the teacher candidates D21 and
D24 have elaborated on their definitions and related fractions to rational numbers.

When examining the definitions of fractions, it has been observed that four teacher candidates used
proper fractions, two used mixed numbers, and one used improper fractions. Below is a direct
quotation of a definition provided by one of the teacher candidates regarding the types of fractions.
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Figure 13

The Answer Given by the Teacher Candidate With Code A13 to the First Question

(It is the process of taking parts of a whole in that proportion. In a way, it is the process of dividing the whole into
parts. There are three types: simple fraction, compound fraction and integer fraction. A simple fraction (such as 1/2)
is a fraction whose numerator is smaller than its denominator. A compound fraction (such as 5/3) is a fraction
whose numerator is greater than its denominator. An integer fraction (such as 1 %) consists of a whole and a simple

fraction.)

When the definition of A13, one of the teacher candidates, is analysed, it is seen that he made a
definition by associating both the part-whole meaning of fraction and fraction types. It can be seen
here that the teacher candidate emphasizes the types of fractions in order to be more explanatory.

While defining a fraction, 30 teacher candidates emphasized the elements of the fraction. Below are
the definitions made by two teacher candidates using the elements of a fraction, presented through
direct quotations.

Figure 14

The Answer of the Teacher Candidate With Code A18 to the First Question

(A whole is divided into parts, some parts are selected and shown using a fraction line. The selected parts are written
on the upper side of the fraction line, i.e. the numerator, and the separated parts are written on the lower side of the
fraction line. The symbol shown as “numerator/denominator” is called a fraction.)

Figure 15
The Answer Given by the Teacher Candidate With Code A33 to the First Question

(Numbers consisting of numerator and denominator, where the numerator and denominator are separated by a
fraction line.)

When the definitions are examined, it can be seen that A18 has made a definition taking into account
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the part-whole meaning as well. He has also expressed the fraction as a representation or symbol.
Similarly, the teacher candidate with the code A33 is also expressed as a number in a special
representation form of a fraction.

The themes related to the fraction definitions made by teacher candidates, taking into account the
grade levels they are in, are presented in Table 1.

Graph 1

Distribution of Themes related to Teacher Candidates’ Fraction Definitions according to Grade Levels
50
45
40

35
30
25
20
15
10
- | - = 1_11

Grade 1 Grade 2 Grade 3 Grade 4

wv

W Meaning of fraction M Fraction types

Associating with rational number B Elements of a fraction

When examining the distribution of themes related to fraction definitions according to grade levels,
it is observed that teacher candidates at all levels focus primarily on the meanings of fractions when
defining them. Secondly, it has been determined that teacher candidates for the 1st and 2nd grades
focus on the elements of fractions, while those for the 3rd and 4th grades concentrate on establishing
a relationship with rational numbers. It has been determined that the themes of the meanings of
fractions and the elements of fractions are present at every grade level. It is observed that teacher
candidates in the second and third grades do not address the types of fractions, while those in the
first and fourth grades touch on them very little. It is observed that teacher candidates who relate
definitions to the elements of a fraction are mostly at the first-grade level, while there is very little
mention of this in other grade levels. It has also been observed that teacher candidates in the second
grade do not make associations with rational numbers when defining fractions.

Findings on Teacher Candidates' Fraction Image

In order to determine the image of teacher candidates related to the concept of fractions, they were
asked to make drawings. When asked to make a drawing related to the concept of fractions, some
teacher candidates made one drawing, while others made two drawings. In the case that they make
two drawings, the teacher candidates' fraction images have been evaluated on different themes.
Drawings related to the concept of fractions have been interpreted to create certain themes.
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Figure 16
Themes related to Teacher Candidates’ Images of the Concept of Fractions
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As seen in Figure 16, it is observed that the images of teacher candidates regarding the concept of
fractions consist of themes such as sharing, assocation, part-whole, set, ratio, number line, and
operator. While analyzing the data, the explanations provided by the teacher candidates alongside
their drawings were also taken into account, and images of the concept of fractions were identified
by examining how they interpreted the shapes. Ninety-four of the teacher candidates made
explanations related to the part-whole meaning of fractions through models. Below, the drawings
related to the part-whole images of two teacher candidates are presented through direct quotations.

Figure 17
The Answer Given by the Teacher Candidate With Code A36 to the Third Question

(This comes to mind because a fraction is the ratio of the part to the whole.)
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Figure 18
The Answer Given by the Teacher Candidate With Code A54 to the Third Question

(i; 1 indicates how many parts of the whole are taken, and 4 indicates how many parts the whole is divided into.

The number we call a fraction shows how many parts a whole has and how many of these parts we need to handle.)

When the drawings made by teacher candidates are examined, it is observed that they
predominantly have a part-whole image in parallel with their definitions of fractions. When the
drawings are examined, it can be seen that the teacher candidates created their drawings using
fraction definitions. It is observed that candidate teacher A36 not only made a drawing emphasizing
the part-whole relationship with a circular (pie) fraction set but also provided an explanation that
takes into account the meaning of ratio. However, when examining the areas that the teacher
candidate has divided within the circle, it is observed that these areas are not equal to each other.
Therefore, it can be said that the model drawn is not an accurate representation of the concept of
fractions. It is observed that candidate teacher A54 uses a quadrilateral area model by drawing
attention to the parts of a whole.

It is seen that 57 of the teacher candidates' fraction images are included in the theme of association.
It has been found that teacher candidates who provide more examples related to daily life tend to
draw shapes like cakes and pizzas. Below, the drawings related to the images of two teacher
candidates associating with daily life are presented through direct quotations.

Figure 19
The Answer Given by the Teacher Candidate With Code A44 to the Third Question

(The first example that came to my mind was pizza modeling. I think it is the easiest example because there are
ready-made slices.)
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Figure 20

The Answer Given by the Teacher Candidate With Code B10 to the Third Question

(The shape that sticks in the mind because we make this drawing as the first example in all lessons. It’s prototype.)

It can be seen that A44 has modeled the concept of fractions in relation to daily life using pizza. The
teacher candidate stated that the reason they drew this shape was because the first example they
encountered regarding the concept of fractions was a drawing they made. The other reasons on this
topic are "In the 2nd grade of primary school, it was the first shape my teacher drew on the board while
explaining the topic.” ”Since a fraction is an abstract concept, a concrete example from daily life comes to my
mind to simplify it.” "It is in the form of."

In light of the drawings made regarding the concept of fractions, it has been observed that 11 teacher
candidates have images related to sharing, 5 to ratios, 2 to number lines, 2 to sets, and 1 to operator.
While examining the images related to the concept of fractions, it was observed that there are teacher
candidates with multiple images. While having an image associated with daily life, 11 of the teacher
candidates have a part-whole image, 3 have a sharing image, and 1 has a set image. Both teacher
candidates have images of both part-whole and ratio. Below, the drawings of two teacher candidates
related to the theme of sharing are presented through direct quotations.

Figure 21

The Answer Given by the Teacher Candidate With Code A7 to the Third Question

(We use fractions in proportion, division and more. Here, I used it as division.)

1366



Tugba Cmargil * Muhammed Ozsoy * Giilgin Oflaz

Figure 22

The Answer Given by the Teacher Candidate With Code A17 to the Third Question

(The first drawing that comes to mind is a slice of pizza. Because, as in the concept of fraction, slices also have the
meaning of sharing, dividing.)

Teacher candidates A7 and A17 made similar drawings about fraction and mentioned that fraction
has meanings such as sharing and division.

When the drawings of teacher candidates were examined, it was observed that 5 candidates had a
ratio image. A drawing belonging to one of these teacher candidates is presented below.

Figure 23
The Answer Given by the Teacher Candidate With Code A60 to the Third Question

(This is the first thing that came to my mind. Because a fraction means the proportional relationship of a certain
whole. b-> denominator, a-> numerator. Writing them proportionally like this is both more explanatory and easier.)

When examining Figure 23, the teacher candidate coded A60 stated that the first drawing that came
to mind regarding fractions was to write it in the form a/b. Later, he stated that he explained this
expression in the form of the ratio of the numerator to the denominator.

When the drawings of teacher candidates were examined, it was observed that 2 teacher candidates
had an image of a number line. A drawing belonging to one of these teacher candidates is presented
below.
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Figure 24
The Answer Given by the Teacher Candidate With Code A29 to the Third Question

(In this drawing, we can express the point reached after dividing a whole between 0-1 into equal parts as a/b.)

When Figure 24 is examined, it can be seen that the teacher candidate A29 clarified the concept of
fractions by drawing a number line. This teacher candidate has divided the interval between two
integers into five equal parts and has marked a fraction corresponding to any of these equal parts
on the number line.

It is observed that the fraction image of candidate teacher A7 is more closely associated with the
meanings of the fraction. This teacher candidate has created a drawing emphasizing both the
meaning of ratio and the meaning of sharing. A17 has illustrated the meaning of fractions in relation
to everyday life. It is seen that A60, one of the teacher candidates, associated the fraction image with
both rational number and the meaning of ratio. The A29 has modeled the concept of fraction with
the image of part-whole on the number line.

Graph 2
The Distribution of Teacher Candidates’ Images of Fraction Definitions According to Their Grade Levels
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When looking at the distribution of themes related to fraction images according to grade levels, it is
observed that teacher candidates at all levels predominantly focus on the part-whole (94) theme of
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fraction images. In the minds of teacher candidates at all grade levels, the image of part and whole
is most prevalent. The second most common image in the minds of teacher candidates is the theme
of association (57), which relates fractions to daily life or rational numbers. In the theme of
association, there are the most first-grade teacher candidates (23), while there are the least second-
grade teacher candidates (5). When examining the fraction drawings, it was found that two teacher
candidates in the 1st grade and two teacher candidates in the 2nd grade made associations with
rational numbers, while teacher candidates in other grades did not associate fractions with rational
numbers. When the drawings were examined, it was observed that 11 of the teacher candidates had
a sharing image related to fractions. Nine teacher candidates in the 1st grade and one teacher
candidate in the 2nd and 3rd grades have created drawings related to sharing images of fractions.
In addition, among the teacher candidates in the 1st grade, 1 has a number line image, 2 have a set
image, and 1 has a ratio image. Among the teacher candidates in the 2nd grade, 2 have an image of
ratios; among the teacher candidates in the 3rd grade, 1 has a number line and 1 has an image of
ratios; among the teacher candidates in the 4th grade, 1 has an operator and 1 has an image of ratios.

Discussion, Conclusion, and Recommendations

This study aims to reveal the definitions and images of fractions held by teacher candidates.
According to the results obtained, it has been determined that teacher candidates create definitions
by considering many characteristics of fractions. In these definitions, teacher candidates have mostly
referred to the meanings of fraction as part-whole, ratio, quotient, operator, and measure. Teacher
candidates have defined them by also relating them to rational numbers, types of fractions, and their
elements. It can also be seen that the given fraction definitions can exist in multiple themes.

It has been observed that teacher candidates provided explanations regarding the definition of
fractions, the types of fractions, their meanings, and related them to rational numbers and the
elements of fractions. When examining the fraction definitions made by teacher candidates, it is
observed that each of the meanings of fractions found in the literature is represented. Teacher
candidates have mostly made definitions using the meanings of fractions, with the part-whole
meaning being the most frequently used among them. The fact that students first encounter the
concept of fractions through the part-whole relationship may influence these results (Behr et al.,
1992; Haser & Ubuz, 2002; Macit & Altay, 2020). However, the fact that the first intuitive experiences
related to fractions, starting from the first grade of primary school, are based on examples of fair
sharing can play a crucial role in reinforcing the part-whole understanding of fractions (Siemon et
al., 2015). The meaning of part-whole is also fundamental for learning other meanings
(Charalambous & Pitta-Pantazi, 2005). Additionally, the part-whole meaning is more often preferred
by teachers and is frequently encountered in textbooks (Van de Walle et al., 2004). When teaching
the topic of fractions, it can be beneficial to focus not only on the meanings of part-whole or quotient,
but also on the meanings of operator, measure, and ratio, as well as the relationships between these
concepts. This approach can aid in the development of conceptual understanding regarding
fractions (Moseley, 2005). Therefore, it is essential for classroom teachers to provide explanations
using different types of representations to establish a foundation for a better understanding of the
concept of fractions. Additionally, it is necessary for textbooks that are easily accessible to students
to include more contexts that encompass the other meanings of fractions, enriching the
representations of fractions with models.

It has been observed that a large portion of teacher candidates define the concept of a fraction by
relating it to rational numbers. Accordingly, teacher candidates have actually provided the
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definition of rational numbers while defining the concept of fractions. Similarly, Macit and Nacar
(2019) have revealed that mathematics education students provide a definition of rational numbers
when defining fractions. This situation can be interpreted as teacher candidates viewing the concepts
of fractions and rational numbers as the same concepts. Similarly, Cevikbas and Argiin (2017)
reached the conclusion that mathematics teacher candidates identified the concept of fractions with
the concept of rational numbers. When teaching rational numbers, an instruction that provides
different representations alongside the representation of rational numbers as fractions can prevent
misunderstandings of this concept. In this sense, presenting students with different contexts that
include decimal representations or repeating decimals can prevent a limited understanding that
treats the concepts of fractions and rational numbers as the same (Ercan & Aktas, 2021).

When examining the definitions of fractions, the definitions made in relation to the elements of the
fraction stand out. These definitions reveal that teacher candidates believe that all expressions
written in the form of a/b, which are expressed using numerator, denominator, and fraction bar, are
fractions. In these definitions, since the number sets to which a and b belong are not taken into
account, it can be interpreted that the definition of a fraction is not fully understood. These results
parallel studies showing that students perceive the numerator and denominator in a fraction as
separate values, but fail to recognize that these numbers are related (Braithwaite & Siegler, 2018;
Moyo & Machaba, 2021). It has been observed that teacher candidates develop an instrumental
understanding, rather than a relational understanding of fractions, as defined by Skemp (1978) as
'unjustified rules'. When examining the statements regarding definitions, it has been observed that
teacher candidates use the concepts of fractions and rational numbers interchangeably. Similarly, it
has been stated that high school students and teachers do not fully understand the definitions of
fractions and rational numbers, often using these concepts interchangeably based on their
similarities, and are unable to establish the relationships between the concepts (Ercan & Aktas, 2021).
It is suggested that the understanding of these concepts be based on the foundations of the
construction of rational numbers, equivalent fractions, and the coprimality of two numbers in
mathematics education undergraduate programs. In this way, the development of conceptual and
procedural knowledge may be possible (Ercan & Aktas, 2021).

Fractions are one of the difficult concepts to understand in mathematics due to their abstract nature
(Dickson et al.,, 1993; Lortie-Forgues et al., 2015). Before gaining information about fractions,
students who first encounter natural numbers often incorrectly apply the principles of natural
numbers to the abstract structure of fractions (Dyson et al., 2020). This situation, defined as 'whole
number bias' by Ni and Zhou (2005), causes students to experience certain difficulties in learning
fractions. To overcome this difficulty, models, which are one of the visual representations often used
in the concretization of fractions an abstract and challenging concept that students encounter first
(Behr et al., 1983; Siebert & Gaskin, 2006) are commonly employed (Go6zel, 2020). In the results of the
research, students generally expressed that the drawing that first came to their minds was better
understood when related to daily life. In order for learning to be more permanent, students need to
use mathematical concepts in other contexts as well as relate them to everyday life (NCTM, 2000).
Since teacher candidates often use the part-whole relationship when defining fractions, the
area/region model has become the most preferred fraction model when they engage in modeling.
The number line, set, and operator model have been used in a limited number. It has been noted in
the literature that teachers prioritize using the area model in teaching fractions (Can, 2019; Dogan,
2018; Ozgaklr Stimen, 2022; Sen, 2021; Yilmaz-Baba, 2016), that their knowledge and use of fraction
modeling are insufficient (Akgiin et al., 2013; Toptas et al., 2017), and that the modeling examples
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are limited to those found in textbooks (Bayazit et al., 2011). Teacher candidates have drawn shapes
like cakes and pizzas, providing examples from daily life, and they have stated that they believe this
is important for the concretization of abstract concepts.

When examining the definitions of fractions according to grade levels, it has been observed that
teacher candidates at all levels predominantly use the part-whole meaning of fractions. It was later
determined that the candidates for first and second grade teachers made explanations related to the
elements of fractions, while the candidates for third and fourth grade teachers made explanations
related to rational numbers. The fact that the most commonly encountered definitions at all grade
levels relate to the meanings of fractions may stem from the frequent encounters with these concepts
from the very moment the concept of fractions is first learned. As the grade level increases, it is also
observed that the emphasis on the types of fractions and the elements of fractions in definitions
decreases. When the definitions made by teacher candidates regarding the concept of fractions are
evaluated holistically, it has been concluded that their undergraduate education did not lead to
deeper reasoning about the concept or an evaluation of the concept from different perspectives. This
situation is thought-provoking in terms of the quality of the undergraduate education they received.
Similarly, Van Steenbrugge et al. (2014), in their study conducted with teacher candidates, found
that the year of teacher education did not have a significant effect on teacher candidates'
methodological and conceptual knowledge and their ability to explain the rationale or conceptual
meaning of an operation. In the undergraduate programme of teacher education, the teaching of
fractions is addressed in Mathematics Teaching Methods courses. Since fractions are considered to
be a difficult subject to learn and teach, the concept of fraction should be discussed in detail in the
related courses and teacher candidates should be enabled to reason. Therefore, it is suggested that
teacher candidates should be provided with the knowledge that they can teach effectively and the
elements that constitute mathematical knowledge for teaching should be given importance (Van
Steenbrugge et al., 2014).

When examining the drawings of teacher candidates related to the concept of fractions, it has been
observed that images of part-whole, sharing, ratio, set, operator, association, and number line have
emerged. It has been observed that teacher candidates have more images related to parts-whole and
associations. They have expressed the part-whole images with fraction set models, while the
association images are more represented with examples from daily life, such as cakes and pizzas.
Ozgakir Stimen (2022) revealed that fourth-grade students predominantly have images related to
part-whole and sharing regarding the concept of fractions, while they do not utilize the meanings of
operator and measure at all. Macit & Altay (2020) reached similar results for sixth-grade students,
Bastiirk (2016) for prospective classroom teachers, Ercan and Aktas (2021) for mathematics teachers.
This situation can be interpreted as the concept of fractions being taught using the first and most
commonly used model, which tends to remain in the minds of primary school students to university
students, leading to that image being used more frequently. It is concerning that future teachers who
are pursuing their undergraduate education have a limited understanding of the concept of
fractions. In this sense, engaging in reasoning about concepts in their undergraduate education can
facilitate the development of their procedural and conceptual knowledge. It may be suggested to
investigate the instructional explanations of teacher candidates regarding the difficulties students
face in understanding the concept of fractions for future studies. The instructional explanations of
teacher candidates regarding student difficulties can be addressed alongside their own conceptual
definitions and evaluated in a holistic manner. Since the foundation of students' knowledge on the
topic of fractions is established in primary school, the concept definitions and images of teacher
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candidates studying classroom teaching can be examined in detail. Comparative studies can be
conducted with students of primary school teaching and mathematics teaching.
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Bu ¢alismada matematik 6gretmen adaylarinin kesir kavramina iligkin tanimlarinin
ve imajlarinin incelenmesi amaglanmistir. Bununla birlikte programin farkh
kademeleri boyunca 6gretmen adaylarina ait kesir tanimi ve imajlarinin benzer ya
da farkli yonlerinin ortaya c¢ikarilmasi hedeflenmistir. Calismada temel nitel
aragtirma deseni kullanilmistir. Calisma grubunu 2023-2024 egitim-6gretim yilinda
Ic Anadolu Bolgesi'ndeki bir devlet iiniversitesinin matematik Ogretmenligi
programinda 6grenim goren ve maksimum cesitlilik 6rnekleme yontemiyle segilmis
155 matematik 6gretmen aday1 olusturmaktadir. Veri toplama araci olarak acik uglu
sorulardan olusan bir form kullanilmistir. égretmen adaylarmin kesir kavramina
iliskin tanim ve imajlarmin analizinde betimsel analiz kullanilmistir. Calismanin
bulgularina gore 6gretmen adaylarinin kesir tanimina iliskin yaptiklari agiklamalar
kesrin anlamlari, kesir gesitleri, rasyonel say1 ile iliskilendirme ve kesrin elemanlari
olmak iizere dort tema altinda toplanmistir. Ogretmen adaylarinin kesir kavramina
iliskin ¢izimleri incelendiginde ise parca-biitiin, paylasma, oran, kiime, islemci,
iliskilendirme ve sayr dogrusu imajlarinin olustugu gozlenmistir. Ogretmen
adaylar1 en ¢ok kesrin anlamlarini kullanarak tanimlamalar yapmais, bunlarin icinde
de en ¢ok parca-biitiin anlamini kullanmiglardir. Ayrica 6gretmen adaylarmn
bulundugu smif seviyelerine gore kesir kavramina iliskin tanimlarinin ve
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Matematik Ogretmen Adaylarinin Kesir Kavramina {ligkin Tanimlarinin ve Imajlarinin Incelenmesi

Giris

Matematik, kendine ait 6zellikleri olan ve kavramlar1 kullanarak iletisim kurulmasmi saglayan
evrensel bir dildir. Bu dilin 6greniminde kavramlarin dogru kullanilmasi olduk¢a onemlidir.
Matematik Ogretmenleri Ulusal Konseyi'nin raporunda matematiksel kavramlarin anlagilmasina
dikkat cekilmis, kavramsal 6grenme ve anlamaya vurgu yapilmistir (National Council of Teachers
of Mathematics [NCTM], 2000). Yeni bilgi, o6grencinin mevcut bilgisi ve deneyimiyle
iligkilendirilmektedir. Bu siire¢ sonunda olusan bilgi, bagka problem durumlarmna uyarlandiginda
kavramsal 6grenmenin gerceklestigi soylenebilir (Skemp, 1978). Bu baglamda etkili bir matematik
O0gretimi matematiksel kavramlarin ve yapilan islemlerin anlasilmasiyla, kavramlar ile islemler
arasindaki iligkilerin anlagilmasiyla yakindan baglantilidir. Matematik 6greniminde kavramlarin
roliinii bilme ve goriiniirdeki islemlerin arka planmni anlama kavramsal anlamanin temelini
olusturur (Baykul, 2002). Kavramsal anlamanin gergeklesebilmesinde ise Ogretmenlerin
matematiksel kavramlarin nitelikleriyle iligkili ornek veya metaforlar: etkili sekilde kullanabilmesi
ve Ogrencilerin bilgiyi yapilandirmasina zemin hazirlayacak uygun simnif ortamlarini olusturabilmesi
onemli rol oynar (Akkog, 2008; Duran & Dokme, 2018; Sanchez ve digerleri, 2000).

Tall ve Vinner (1981) bir kavramin anlasilmasi, 6grenilmesi ve geri getirilmesi siireglerini kavram
tanimi ve kavram imaji ifadeleri ile ele almistir. Kavram tanimi, bir kavrama agiklik getirilmesinde
ve diger kavramlardan ayrilmasinda kullanilan kelimeler toplulugudur. Ogrencinin kendi zihin
diinyasma ait bir agtklama olabilecegi gibi alanin otoritelerince kabul goren bir agiklamay1 da
igerebilir. Kavram tanimlar1 matematik dgrenme ve 6gretme siirecinin temel bir bilegenidir. Oyle ki
matematiksel tanimlar, kavramin 6ziinti yakalayarak kavram olusmasmn ilk asamasi olarak
degerlendirilebilir. Ayrica ispat ve problem ¢oziimlerinin yiiriitiilmesine, matematiksel fikirlerin
olugsmasina ve matematiksel iletisim dilinin gelismesine katki saglamaktadir (Zaslavsky ve Shir,
2005). Kavram imaji ise bir kavrama iliskin bireyin zihninde var olan resim, islem veya sembollerden
olusan tiim biligsel yapiy1 kapsamaktadir (Tall ve Vinner, 1981). Kavram imajlar1 6grencilerin kendi
deneyimleri sonucunda olustugu igin kisiden kisiye degisebilen dinamik bir yapidir. Ornegin; bir
saymin karesi “sayiyr kendisiyle ¢arpmak” olarak tanimlandiginda, daha once dogal sayilar
tizerinde calismis bir 6grenci “kare, sayiyr daha biiylik yapar” genellemesine sahip olabilir
(Bingolbali ve Monaghan, 2008). Bu durum dogal sayilar i¢in dogru olmakla birlikte her say1 igin
dogru degildir. Reel sayilarla ilgili de yeterince pratik yapan bir 6grenci, bu genellemesini
degistirebilir ve daha genis bir kavram imajina sahip olabilir. Dolayisiyla kavram imajlarinin
zamanla ve gegirilen deneyimlere gore degisebilen dinamik bir yap1 oldugu sdylenebilir (Bingdlbali
ve Monaghan, 2008). Kavram imajlar1 bireyin kendi yasantis1 yoluyla olusturulan deneyimlerle
iligkili yapisindan dolayi igerisinde kavram yanilgilarini da barindirabilir (Ersen ve Karakus, 2013).

Kavram tanimi ve kavram imajinin etkilesimi iki sekilde gerceklesebilir. Bazi matematiksel
kavramlarin tanimlarindan 6nce imajlar: olusabilir. Cocuk okul 6ncesinden itibaren kare, tiggen gibi
geometrik sekillerle deneyimler gecirmis ve bu sekillerin 6zelliklerini biliyor olabilir. Dolayisiyla
smif ortamma geldiginde bu kavramlarla ilgili bir imaja sahiptir. Bu imajin iizerine kavramlarin
formel tanimlarini 6grenir. Ancak fonksiyon, cisim gibi soyut kavramlar icin oncelikle tanimlar
Ogrenilir ve kavrama iliskin imajlar sonradan olusturulur (Vinner, 1983). Bununla birlikte 6grencinin
bir kavrama iligkin kavram tanimi hiicresi aktif olabilecegi gibi kavram imaji hiicresi de aktif halde
olabilir. Ornegin; 6grenci fonksiyona iliskin bir soruda kavram tanimini kullanmadan sadece
kavram imajin1 kullanarak bu soruya ¢oziim getirebilir. Ancak etkili bir 6gretimin olmasi i¢in hem
kavram tanimi hem de kavram imajinin birlikte kullanilmas: gerekir (Vinner, 1991).
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Soyut yapisindan dolayr hem kavram tanimi hem de kavram imaji hiicrelerinin birlikte aktif
olmasinin gerekli goriildiigli matematigin 6nemli konularindan biri kesirlerdir. Kesirler, diger
konularla ve giinliik yasamla iliskisi bakimindan ilkokul birinci smiftan itibaren 6gretimine
baglanan bir konudur. ilkokuldan yiiksekdgrenime kadar sarmal bigimde genisleyen kesir
kazanimlar1 matematik miifredatinda onemli bir yer tutar. Hem okul hayatinin her seviyesinde
bulunmasi hem de giinliik hayatla iliskisi bakimindan 6nemli bir konu olarak karsimiza gikar.
Matematigin diger 6grenme alanlarindaki hesaplamalarin temelini olusturan kesirler, 6grenciler
icin kritik 6neme sahiptir. Ciinkii kesirler ondalik gosterimler, yiizdeler, 6lgme gibi birtakim
hesaplamalarda kullanilmasinin yaninda cebirsel diisiinme ve orantisal akil yiiriitme becerilerinin
gelismesinde de etkin rol oynar (Van de Walle ve digerleri, 2004). Kesirlerin anlasilmasi ve kesirlerle
ilgili islemlerin etkin bir sekilde yapilabilmesi, 6grencilerin matematikte, diger derslerde ve giinliik
hayatta basarili olmalarini saglayacak ileri matematik konularmi anlamalari i¢in de temel olusturur
(Alacac, 2010). Bu nedenle kesirlerle ilgili kavramlarin 6gretimine 6nem verilmeli, kesirlerin farkl
anlamlar iizerinde durularak matematikle ve diger derslerle iliskilendirme yapilabilecek baglamlar
sunulmali ve bu yolla 6grenciler motive edilmelidirler.

Kesir kavraminin ¢esitli anlamlarindan bahsedilebilir (Charalambous ve Pitta-Pantazi, 2005; Kieren,
1976, Lamon, 2007; Polat, 2023). Esit biiyiikliikte parcalara ayrilan bir biitiiniin parcalarindan
bazilarinin alinarak ifade edilmesi, kesrin parga-biitiin anlamini olusturmaktadir. En sik kullanilan
ve en kolay anlagilan anlami budur. Kesrin boliim anlaminda bir biitiiniin belli sayida kisiye esit
paylastirilmasi s6z konusudur. Bu anlam, daha ¢ok paylasma durumlarini ifade etmektedir. Kesrin
oran anlaminda ise bir biitiinden gelen iki parcanin birbirine orani s6z konusudur. Bu anlamda
odak, biitiinii olusturan parcalarin birbirine oranidir. Oran, iki biiytikliik arasindaki iliskiselligi
yansittigindan dolay1 bu biiytikliiklerin karsilastirilmasini ifade etmektedir (Behr ve digerleri, 1983).
Kesrin islemci anlaminda bir miktarin blydtitiilmesi ya da kiigiiltiilmesi icin islem yapma soz
konusudur. Bu amagla yapilan islemin kesirlerin ¢arpimi oldugu anlasilabilir (Charalambous ve
Pitta-Pantazi, 2005). Her zaman tam sayilarla temsil edilemeyen uzunluk, alan, hacim gibi 6lgiim
miktarlar ile ilgili olan 6lgme anlami, “ne kadar” sorusuna tam sayilarla cevap veremedigimiz
durumlara odaklanmaktadir (Alacaci, 2010). Kesirlerin bu anlamlarina iliskin bir 6grenmenin
gerceklesmesi, bu konudaki problemlerin ¢oziimii igin bir 6n kosul olarak kabul edilir
(Charalambous ve Pitta-Pantazi, 2005). Alanyazinda ilkokul, ortaokul ve lise 6grencilerinin (Ercan
ve Aktas, 2021; Kamac1 ve Yildiz, 2023; Macit ve Altay, 2020; @zgaklr—Sﬁmen, 2022; Zhang ve
digerleri, 2015), 6gretmenlerin ve 6gretmen adaylarinin (Akgiin ve digerleri, 2013; Bastiirk, 2016;
Cevikbas ve Argiin, 2017; Ercan ve Aktas, 2021; Macit ve Nacar, 2019; Toptas ve digerleri, 2017) kesir
kavramina iliskin tanimlarinin ve kavram imajlarinin incelendigi ¢alismalar bulunmaktadir. Bu
calismalarda Ogrencilerin kesirlere ait tanimlarmin ve imajlarinin literatiirle paralel bir sekilde
kesrin anlamlar1 ile uyumlu oldugu goriilmektedir.

Kesir kelimesi herhangi bir cebirsel ifadenin pay ve paydasmi belirtmek igin kullanilmaktadir
(Niven, 1961). Kesirlerin genellestirilmis hali rasyonel sayilardir (Alacaci, 2010). Rasyonel sayilar
i¢in ise genellikle a ve d birer tamsay1 ve d, sifirdan farkli olmak tizere % seklinde yazilabilen sayilar

tanimi verilmektedir. Ancak bu tanimlamanin yetersiz oldugu goriilmektedir (Niven, 1961). Zira
Ogrenciler kesir ve rasyonel say1 kavramlarini birbiri yerine kullanmaktadirlar (Ercan & Aktas, 2021;
Macit ve Nacar, 2019). Kesirler, birtakim onbilgiler gerektirmesi ve soyut ogrenmelere dayal
hesaplamalar igermesi nedeniyle karmasik bir konudur. Kesirlerin bu karmasik yapis1 6grencileri
hata ve yanilgilara siiriiklemektedir (Karaagag ve Kose, 2015; Kiiglik ve Demir, 2009; Pesen, 2008).
Ayrica Ogretmenlerin de kesirlerle ilgili yiizeysel bilgilere sahip olduklar1 ve bu konunun
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O0gretiminde zorluklar yasadiklar1 bilinmektedir (Bergeson, 2000; Lamon, 2007; Osana ve Royea,
2011; Van Steenbrugge ve digerleri, 2014). Ogrencilerin kesirler konusunda yasadiklar1 zorluklarin
ogretmenlerin kesir bilgilerindeki eksikliklerle iliskili olabilecegi belirtilmistir (Van Steenbrugge ve
digerleri, 2014). Oysa 6gretmenlerin 6grencilerin diistince sekilleri hakkinda bilgi sahibi olmalar1 ve
kesirleri diger baglamlarla iligskilendirerek 6gretmesi oldukca dnemlidir (Pouta ve digerleri, 2021).

Kesirlerin genel olarak anlagilmasi zor bir konu oldugu yaygin olarak kabul edilmektedir. Kesirler,
hem 6gretim hem de 6grenim agisindan karmasik bir yap: sergilemektedir. Ciinkii bu sayilar farkl
bicimlerde ifade edilebilir ancak hepsi ortak bir kavramsal temele dayanir. Kesirler, parcalar ile
biitiinlerin taninmasimi gerektirdiginden, tam sayilar ve dogal sayilardan farkli bir say1 sinif1 olarak
one cikar (Chinnappan ve Desplat, 2012). Kesirlerin bu yapisi, anlasilmasinda ve 6gretiminde
zorluklar yasanmasina neden olmaktadir. Matematiksel becerilerin gelistirilmesi i¢in 6gretmenlerin,
ogrencileri zorlanacaklar: gorevlere yonlendirmeleri ayni zamanda bu stirecte onlar1 desteklemeleri
gerekmektedir. Ayrica, etkili 6gretmenlerin, 6grencilerin siklikla zorlandiklar: kavramlar ve konular
hakkinda bilgi sahibi olmalari, bu zorluklar1 giderecek stratejiler gelistirmeleri ve 6grencilerin
yaygin yanlis anlamalarini diizeltmek i¢in uygun yontemleri kullanmalari 6nemlidir (NCTM, 2000).
Bir 6gretmenin konuya dair bilgi birikimi, 6grencinin nasil 6grendigi ve gelisimi {izerine olan
anlayisi, uyguladigr 6gretim yontemleri, 6gretmen etkinliginin temel unsurlari olarak kabul
edilmektedir (Hammond ve Ball, 1997; Shulman, 1986). Bu baglamda o6gretmen adaylarinin
matematik kavramlar1 hakkinda yaptiklari tanimlarinin ve zihinlerinde yer alan imajlarin
belirlenmesinin énemli oldugu diistiniilmektedir. Zira kavram tanimlari matematik 6grenme ve
ogretme stirecinin oldukga temel bir bilesenidir (Zaslavsky ve Shir, 2005). Yapilan bu ¢alismada
gelecegin Ogretmeni olacak olan matematik 6gretmen adaylarmin kesir kavramina iliskin kavram
tanimlarmin ve imajlarinin incelenmesi amacglanmigtir. Bununla birlikte lisans programmin farkl
kademelerinde 6grenim goren 6gretmen adaylarinin kesir tanimlarinin ve imajlarinin belirlenmesi
hedeflenmistir. Bu amag dogrultusunda asagidaki problemlere yanit aranmisgtir:

1. Matematik 6gretmen adaylar: kesirleri nasil tanimlamaktadirlar?
1. a. Farkli kademelerdeki matematik 6gretmen adaylar: kesirleri nasil tanimlamaktadirlar?
2. Matematik 6gretmen adaylarinin sahip olduklar: kesir imajlar1 nelerdir?

2. a. Farklh kademelerdeki matematik 6gretmen adaylarimin sahip olduklar kesir imajlar
nelerdir?

Yontem

Arastirma Deseni

Bu ¢alismada temel nitel arastirma deseni benimsenmistir. Temel nitel arastirmalar bireylerin kendi
diinyasina ait zihin yapilarmi ve deneyimlerini ortaya cikaran, bireylerin kavram ve olgulara
yiikledikleri anlamlarin kesfedilmesiyle ilgilenen arastirmalardir (Merriam, 2013). Calismada
Ogretmen adaylarinin zihinlerinde var olan kesir tanimlar1 ve imajlarinin belirlenmesi
amaglandigindan temel nitel arastirma deseni kullanilmistir.

Katilimcilar

Galismanin katihmcilarini 2023-2024 egitim-6gretim yilinda I¢ Anadolu Bélgesi'ndeki bir devlet
iiniversitesinin matematik 6gretmenligi programinda 6grenim goren 155 matematik Ogretmen
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aday1 olusturmaktadir. Katilimcilarin 66’s1 birinci sinif, 18’1 ikinci smif, 32’si {igiincii smif ve 39'u
dordiincti smif O6grencilerinden olugsmaktadir. Katilmcilar amagli 6rnekleme yontemlerinden
maksimum ¢esitlilik 6rnekleme yontemine gore secilmistir. Boylelikle arastirmaya katilanlarin
belirli baz1 degiskenlere gore maksimum gesitlilik gostermesi ve daha zengin bulgulara ulasilmasi
hedeflenmistir (Yildirim ve Simsek, 2008). Bu galismada tiim sinif seviyelerinden 6gretmen adaylari
calismaya dahil edilmistir. Boylece 6gretmen adaylarinin yaptiklari kesir tanimlarinda ve kesir
imajlarinda smif seviyesine gore odaklanilan noktalarin belirlenmesi amaglanmistir. Ogretmen
adaylarindan elde edilen formlar smif seviyesine gore kodlanmistir. Buna gore birinci siuflar igin
A, ikinci smiflar i¢in B, tig¢tincii simiflar i¢in C, dordiincii smiflar igin D seklinde kodlanmustir.

Veri Toplama Araci

Aragtirma 6ncesinde Sivas Cumhuriyet Universitesi Egitim Bilimleri Aragtirma Onerisi Etik
Degerlendirme Kurulu'ndan aragtirmanin etik agidan uygun olduguna dair karar almmistir
(25.03.2024 tarih ve 412246 sayili karar). Calismada 0gretmen adaylarinin kesir kavramina iliskin
tanimlarinin ve imajlarinin belirlenmesinde arastirmacilar tarafindan olusturulan bir formdan
yararlanilmistir. Bu formda 6gretmen adaylarinin kesir kavramini tanimlamalari, kesir kavramina
iliskin bir ¢izim yaparak neden bu ¢izimi yaptiklarini agiklamalari, kesir 6rnegi vermeleri ve verilen
bazi1 kesirlerin 6zelliklerini yazmalar: istenmigtir. Olusturulan bu aragla ilgili olarak matematik
egitimi alaninda uzman iki 6gretim iiyesinden goriis alinmistir. Alinan gortisler neticesinde kesir
kavramina iligkin tanimlarin ve imajlarin belirlenmesinde 6gretmen adaylarinin kesir kavramini
tanimlamalar ve kesir kavramina iligkin ¢izim yapmalarmin yeterli olacagina karar verilmistir. Bu
nedenle veri toplama araci 6gretmen adaylarina sorulan bu iki sorudan olusmaktadir. Veri toplama
aracinda yer alan sorular sunlardir;

1. Kesir nedir? Tanimlay1p aciklar misiniz?
2. Kesir denilince akliniza gelen seyleri ¢iziniz, yaziniz.
Verilerin Analizi

Elde edilen verilerin analizinde betimsel analiz teknigi kullanilmistir. Betimsel analizde ilk olarak
veriler kodlanir ve sonra kodlanan veriler var olan temalara gore bir araya getirilerek yorumlanir
(Yildirim ve Simsek, 2008). Oncelikle formlar okunarak 6nemli noktalar belirlenmis ve kodlanmistir.
Daha sonra kesir tanimina ve imajma iliskin benzer olan ifadeler ayni temalar altinda
birlestirilmistir. Olusturulan temalar Maxqda programina aktarilarak modeller olusturulmustur.
Kesir kavramina iliskin tanim ve imajlar, bu modeller vasitasiyla ortaya konmustur. Buna gore
tanumlar ve imajlar, asagida verilen temalara gore analiz edilmistir.
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Tablol

Kesir Tanimlar: ve fmajlarma Tliskin Olusturulan Temalar

Kesir tanimlarina iligkin temalar

Kesir cesitleri Bilesik
Basit
Tam sayil
Kesrin anlamlari Par¢a-biitiin
Oran
Islemci
Ol¢me
Bolme
Kesrin elemanlari ile iliskilendirme
Rasyonel say1 ile iligkilendirme

Kesir imajlarina iliskin temalar

Paylasma
Iliskilendirme Giinliik hayatla iliskilendirme
Rasyonel say1 ile iliskilendirme
Oran
Parca-biitiin
Kiime
Islemci
Say1 dogrusu

Kodlama isleminde 6gretmen adaylarina ait formlar arastirmacilar tarafindan bagimsiz olarak
temalarina ayirmis ve daha sonra bu temalar karsilastirilmistir. Arastirmanin giivenirliginin
hesaplanmas: igin Miles ve Huberman'in (2016) onerdigi kodlayici giivenirligi formiilii
kullanilmistir. Veri toplama aracinda bulunan her iki soru igin Giivenirlik = Gortiis Birligi/ Gortis
Birligi+Goriis Ayrilig1 formiilii kullanilarak giivenirlik hesaplanmistir. Buna gore ilk soru igin
glivenirlik 0,86, ikinci soru i¢in ise 0,87 olarak bulunmustur. Giivenirlik katsayisiin 0,80 olmasi,
verilerin glivenirligi igin yeterli kabul edilmektedir (Miles ve Huberman, 2016). Yapilan
kodlamalardaki farkliliklar belirlenerek bu farkliliklar konusunda fikir birligine gidilmistir.
Boylelikle gerekli diizenlemeler yapilarak kodlamaya son hali verilmistir.

Bulgular

Bu boliimde bulgular, 6gretmen adaylarinin kesir kavramina iliskin sahip olduklar1 kavram
tanimina ve imajlarma iliskin modellerle ve dogrudan alintilarla desteklenerek sunulmustur.

Ogretmen Adaylarinin Kesir Tanimina Ait Bulgular

C)gretmen adaylarmin kesir tanimina iliskin yaptiklari agiklamalar incelenmis ve temalar altinda
kodlanmustir. Sekil 1’e gore olusturulan temalar incelendiginde 0gretmen adaylarinin kesirleri
tanimlamada birden fazla 6zelligi goz oniinde bulundurarak aciklama yaptiklar1 gozlenmistir.
Ogretmen adaylarmin kesir tanimina iliskin yaptiklar1 agiklamalarda kesrin cesitleri, kesrin
anlamlari, rasyonel say1 ile ve kesrin elemanlar ile iligkilendirerek tanim yaptiklar1 goriilmektedir.
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Sekil 1
Ogretmen Adaylarinin Kesir Tanima ile ilgili Olusturulan Temalar
& 1 e —-——— & 7 ]
KESRIN CESITLERI //’ bilesik _ ,—':::/parga-bmun KESRIN ANLAMLARI

RASYONEL SAYI

LE
ILISKILENDIRME

KESRIN
ELEMANLARIILE
ILISKILENDIRME

Ogretmen adaylari en ¢ok kesrin anlamlari ile iligkilendirerek tanim yapmuslardir. Kesrin anlamlari
temasinda parga-biitiin anlamina daha ¢ok 6gretmen aday1 deginirken (n=76), oran anlamina (n=36),
bélme anlamina (n=24), islemci anlamina (n=6) ve 6l¢gme anlamina (n=4) da deginmislerdir. Kesri
tanimlamada ¢ogunlukla parga-biitiin anlamina deginen Ogretmen adaylarmmin kesrin diger
anlamlar1 ya da diger temalarla da iliski kuracak tanimlar yaptiklari belirlenmistir. Parga-biitiin
anlamina deginen 76 kisinin 15’i oran anlamina, 10'u bolme anlamina, 4’ islemci ve 3'i 6l¢me
anlamina da deginmistir.

Tema: Parcga-Biitiin

Kesri parga-biitiin anlamiyla tanimlayan 76 6gretmen aday: vardir. Asagida iki 6gretmen adayina
ait dogrudan alintilara yer verilmektedir.

Sekil 2

A25 Kodlu Ogretmen Adayinin Birinci Soruya Verdigi Cevap

Sekil 3
A61 Kodlu Ogretmen Adayinin Birinci Soruya Verdigi Cevap
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Dogrudan alintilarda goriildiigii gibi bazi O6gretmen adaylar1 kesrin parga-biitiin anlamima
odaklanmislardir. Bu 6gretmen adaylari biitiiniin her bir pargasina kesir denildigini ve kesrin kaga
boliiniip kaginin almacagmin kesir seklinde gosterilecegini ifade etmislerdir. Benzer sekilde kesri
parga-biitiin anlamiyla tanimlayan 76 6gretmen aday1 vardir.

Tema: Oran

Kesri oran anlamiyla tanimlayan 36 0gretmen adayr vardir. Asagida iki ogretmen adayma ait
dogrudan alintilara yer verilmektedir.

Sekil 4

A9 Kodlu Ogretmen Adaymmin Birinci Soruya Verdigi Cevap

Sekil 5
B15 Kodlu Ogretmen Adayimin Birinci Soruya Verdigi Cevap

Dogrudan alintilarda goriildiigii gibi 6gretmen adaylarindan A9 ve B15 kesri, iki coklugun birbirine

oranlanmasi ya da iki sayinin birbirine orani seklinde tanimlamislardir. Benzer sekilde kesrin oran
anlamina odaklanan 36 6gretmen adayi vardar.

Tema: Bolme

Kesri bolme anlamiyla tanimlayan 24 6gretmen aday: vardir. Asagida iki 0gretmen adayina ait
dogrudan alintilara yer verilmektedir.

Sekil 6

A37 Kodlu Ogretmen Adayinin Birinci Soruya Verdigi Cevap
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Sekil 7

A41 Kodlu Ogretmen Adayinin Birinci Soruya Verdigi Cevap

Ogretmen adaylarindan A37 ve A41 kesri, iki tam saymnin birbirine boliimii seklinde ifade
etmislerdir. A37 kodlu 6gretmen aday1 a ve b sayilarinin tam say1 olmas: gerektigini belirtirken, A41
kodlu 6gretmen aday: sayilarin en sade hali ve aralarinda asal olmasi gerektigine deginmistir.
Benzer sekilde 24 matematik 6gretmen aday1 kesri tanimlarken bélme anlamindan yararlanmstir.

Tema: Ol¢me

Kesri dlgme anlamiyla tanimlayan 4 ogretmen aday: vardir. Asagida iki 0gretmen adayma ait
dogrudan alintilara yer verilmektedir.

Sekil 8
C2 Kodlu Ogretmen Adayimin Birinci Soruya Verdigi Cevap

Ogretmen adaylarindan C2 kesrin farkli anlamlarinin olduguna deginmis, daha sonra da bu

anlamlar1 ayr1 ayr acgiklamistir. Birimlerin kag tane oldugunu ifade etmesi seklinde kesrin dlgme
anlamini kullanarak tanim yapmuistir. Benzer sekilde kesrin 6l¢gme anlammi kullanan 4 6gretmen
aday1 vardir.

Tema: Islemci

Kesri parca-biitiin anlamiyla tanimlayan 6 6gretmen aday1 vardir. Asagida bir 6gretmen adayina ait
dogrudan alintilara yer verilmektedir.
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Sekil 9

B3 Kodlu Ogretmen Adayinin Birinci Soruya Verdigi Cevap

Sekil 9’da goriildiigii gibi B3 kodlu 6gretmen aday: kesrin farkli anlamlarindan bahsetmistir. Kesrin
“islemci anlamu i¢gin biitiin olarak verilen degerin istenilen parcasini bulmak” seklinde tanima yer
vermistir. Benzer sekilde 6 6gretmen aday1 da kesrin islemci tanimini kullanmustir.

Parga-biitiin anlamina yogunlasan 6gretmen adaylarinin pargalarma ayrilan bir biitiiniin, alinan
pargalar ifade ederek kesri tanimladiklari goriilmiistiir. Ogretmen adaylari en ¢ok bu anlama
yogunlasarak tanim yapmuslardir. Kesrin oran anlamina vurgu yapan 6gretmen adaylar iki sayisal
biiytikliigiin birbiri ile karsilastirllmasini odaga alarak bu biiyiikliikleri iliskilendirmislerdir.
Ogretmen adaylarindan B15'in verdigi cevap dikkate alindiginda kesrin hem oran anlamina hem de
kesrin elemanlarina (pay ve payda) vurgu yaptig1 goriilebilir. Bolme anlamina deginen 6gretmen
adaylarinin daha ¢ok paylasmaya yogunlastigi, bir biitlinii belli sayida kisiye bolerek tanim
verdikleri goriilmektedir. Kesrin 6l¢me anlaminda ise dgretmen adaylar:1 “kag tane” sorusunun
cevabina odaklanarak tanim yapmisglardir. Ogretmen adaylaridan C2'nin cevabi incelendiginde bu
ogretmen adaymin kesrin farkli anlamlarini biliyor oldugu, bu anlamlar1 dikkate alarak bir tanim
yaptig1 goriilmektedir. Islemci anlamma vurgu yapan ogretmen adaylarimn ise bir islem
uygulayarak kesir tanimi verdikleri goriilmektedir. Sekil 1 incelendiginde kesrin anlamlarina
deginen Ogretmen adaylarinin tanimlarini, kesrin elemanlari (pay, payda, kesir ¢izgisi) ile
iliskilendirerek verdikleri de goriilmektedir.

Ogretmen adaylarindan 47’si kesirleri rasyonel sayi ile iligkilendirerek bir tanim vermislerdir.
Tanimlarin1 rasyonel sayi ile iligkilendiren O6gretmen adaylarmin ayrica kesrin anlamlar ile
iliskilendirme yaptiklar1 da goriilmektedir. Kesir tanimlarinda rasyonel sayi ile iliski kuran
ogretmen adaylarmin 12’si oran, 12’si bolme ve 11’i parga-biitiin, 3'l1 islemci ve 6lgme anlamu ile
ayrica 6s1 ise kesrin elemanlari ile iligkilendirmistir. Rasyonel say1 ile iliskilendirerek yapilan kesir
tanumlar1 direkt alintilar yoluyla sunulmustur.

Sekil 10

A39 Kodlu Ogretmen Adayinin Birinci Soruya Verdigi Cevap
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Sekil 11

D24 Kodlu Ogretmen Adayinin Birinci Soruya Verdigi Cevap

Sekil 12
D21 Kodlu Ogretmen Adaymmin Birinci Soruya Verdigi Cevap

Verilen tanimlar incelendiginde aslinda rasyonel say1 tanimi yapildigi goriilmektedir. Ogretmen
adaylarindan A39un verdigi tanim dikkate alindiginda kesri aslinda bir rasyonel say1 olarak
gordiigii soylenebilir. Ogretmen adaylarindan D21 ve D24%iin yaptiklari tarmimlar1 daha
detaylandirdiklar: ve kesirleri rasyonel sayilar ile iliskilendirdikleri goriilmektedir.

Kesir tanimlar1 incelendiginde 6gretmen adaylarmin 4’ basit, 2’si tam sayil1 ve 1'i bilesik kesir
olmak tizere ii¢ kesir gesidini kullandiklar1 gozlenmistir Asagida bir 6gretmen adaymin kesir
cesitlerine iliskin verdigi kesir tanimi1 direkt alint1 yoluyla sunulmustur.

Sekil 13
A13 Kodlu Ogretmen Adayinin Birinci Soruya Verdigi Cevap

Ogretmen adaylarindan A13'{in tanimi incelendiginde hem kesrin parga-biitiin anlami ile hem de

kesir cesitleri ile iliskilendirerek tanim yapti§1 goriilmektedir. Burada 6gretmen adaymin daha
aciklayic1 olmak adina kesrin gesitlerine vurgu yaptig1 goriilebilir.

Kesir tanim1 yaparken 30 Ogretmen aday:r kesrin elemanlarma vurgu yapmistir. Asagida iki
ogretmen adaymin kesrin elemanlarini kullanarak yaptiklari tanimlar direkt alintilar yoluyla
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sunulmustur.

Sekil 14

A18 Kodlu Ogretmen Adayinin Birinci Soruya Verdigi Cevap

Sekil 15
A33 Kodlu Ogretmen Adayinin Birinci Soruya Verdigi Cevap

Yapilan tanimlar incelendiginde A18’in parca-biitiin anlamin1 da dikkate alarak bir tanim yaptig1

goriilmektedir. Ayrica kesri, bir gosterim ya da sembol olarak ifade etmistir. Benzer sekilde A33
kodlu 6gretmen aday1 da kesri 6zel bir gosterim sekli olan bir say1 olarak ifade etmektedir.

Ogretmen adaylarinin bulunduklar1 sinif seviyeleri dikkate alinarak yaptiklari kesir tanimlarma
iligkin temalar Tablo 1’de sunulmustur.

Grafik 1

Ogretmen Adaylarinin Kesir Tamimlarina Iliskin Temalarin Sinif Diizeylerine Gore Dagilimi

1. sinif 2. sinif 3. sinif 4. sinif

M Kesrin anlamlari B Kesir gesitleri  m Rasyonel sayi ile iliskilendirme  ® Kesrin Elemanlari
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Kesir tanimlarina ait temalarin smif diizeylerine gore dagilimina bakildiginda tiim kademelerdeki
O0gretmen adaylarinin kesri tanimlarken en ¢ok kesrin anlamlarina odaklandig: goriilmektedir.
Ikinci olarak 1. ve 2. simif gretmen adaylarmnin kesrin elemanlarina, 3. ve 4. siif dgretmen
adaylarmin ise rasyonel say ile iliski kurmaya odaklandiklar1 saptanmistir. Tanimlarda kesrin
anlamlar1 ve kesrin elemanlari temalarmin her siif seviyesinde olustugu belirlenmistir. Tkinci ve
tiglincii sinifta olan 6gretmen adaylar1 kesrin gesitlerine deginmezken, birinci ve dérdiincii sinifta
olan 6gretmen adaylarinin ise cok az degindikleri goriilmektedir. Tanim yaparken kesrin elemanlar:
ile iligkilendiren 6gretmen adaylar1 en ¢ok birinci siif seviyesinde iken diger sinif seviyelerinde
oldukga az oldugu goriilmektedir. Kesir tanimi1 yaparken ikinci sinifta olan 6gretmen adaylarinin
rasyonel say1 ile iliskilendirme yapmadiklar1 da goriilmektedir.

Ogretmen Adaylarinin Kesir imajina Ait Bulgular

Ogretmen adaylarmin kesir kavramiyla ilgili imajlarim1 belirlemek amaciyla onlardan ¢izim
yapmalari istenmistir. Kesir kavramina iliskin ¢izim yapmalari istendiginde 6gretmen adaylarinin
bazilar bir ¢izim yaparken, bazi 6gretmen adaylari ise iki ¢izim yapmuiglardir. Iki ¢izim yapmalar1
durumunda o6gretmen adaylarinin kesir imajlar1 farkli temalarda degerlendirilmistir. Kesir
kavramina iligskin yapilan ¢izimler yorumlanarak bazi temalar olusturulmustur.

Sekil 16

Ogretmen Adaylarimn Kesir Kavramina Iliskin Imajlaryla Iigili Temalar

[+ [ 3o - Gl = 53 a
paylagma (11) giinliik hayatla iliskilendirme
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7
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Sekil 16’da gorildiigii gibi 0gretmen adaylarimin kesir kavramina iliskin imajlar1 paylasma,
iliskilendirme, parca-biitiin, kiime, oran, say1 dogrusu, islemci temalarindan olustugu
goriilmektedir. Veriler incelenirken 6gretmen adaylarinin yaptiklari ¢izimlerle birlikte agiklamalar:
da dikkate alinmis, sekli nasil yorumladiklarina bakilarak kesir kavrami imajlar1 belirlenmistir.
Ogretmen adaylarinin 94'ii modeller yoluyla kesrin parca-biitiin anlamiyla iligkili agiklamalarda

bulunmuslardir. Asagida iki 6gretmen adaymin parga-biitiin imajlarina iliskin ¢izimleri direkt
alintilar yoluyla sunulmustur.
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Sekil 17

A36 Kodlu Ogretmen Adayinn Uciincii Soruya Verdigi Cevap

Sekil 18
A54 Kodlu Ogretmen Adayinn Uciincii Soruya Verdigi Cevap

Yapilan ¢izimler incelendiginde 6gretmen adaylarimin kesir tanimlarini kullanarak ¢izim yaptiklar

goriilmektedir. Buna gore kesir tanimlar ile paralel olarak en ¢ok parca-biitiin imajina sahip
olduklan goriilmektedir. Ogretmen adaylarindan A36min daire (pasta) kesir takimu ile parga-biitiine
vurgu yapan bir ¢izim yapmasmin yaninda oran anlamini da dikkate alan agiklama yaptig
goriilmektedir. Ancak O0gretmen adaymin ¢izdigi daireyi ayirdigi bolgeler incelendiginde, bu
bolgelerin birbirine esit olmadig1 goriilmektedir. Dolayisiyla ¢izilen bu modelin kesir kavramai igin
dogru bir model olmadig1 sdylenebilir. Ogretmen adaylarindan A54’iin bir biitiiniin pargalarina
dikkat ¢ekerek dortgensel alan modeli kullandig: goriilmektedir.

Ogretmen adaylarinin 57’sinin kesir imajlarinin iligkilendirme temasinda yer aldig1 goriilmektedir.
lliskilendirme yaparken daha ¢ok giinliik hayatla ilgili drnekler veren 6gretmen adaylarmin pasta
ve pizza gibi sekiller cizdikleri saptanmistir. Asagida iki Ogretmen adaymin giinliik hayatla
iliskilendirme imajlarina iligskin ¢izimleri direkt alintilar yoluyla sunulmustur.
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Sekil 19

A44 Kodlu Ogretmen Adayinn Uciincii Soruya Verdigi Cevap

Sekil 20
B10 Kodlu Ogretmen Adaymmin Uciincii Soruya Verdigi Cevap

A44'in yaptigl ¢izimi glinlik hayatla iliskilendirerek kesir kavramini pizza ile modelledigi

goriilmektedir. Ogretmen adaylarindan B10 da kesir kavramina iligkin gérdiigii ilk drnegin yaptigi
¢izim olmasindan dolay:r bu sekli ¢izdigini ifade etmistir. Bu temada bulunan diger gerekgeler

“Tlkokul 2. stnifta 6gretmenim konuyu anlatirken tahtaya ¢izdigi ilk sekildi.”, “Kesir soyut bir kavram oldugu
icin basitlestirmek icin giinliik hayattan somut bir 6rnek aklima geliyor.” seklindedir.

Kesir kavramina iligkin yapilan cizimler 1s1g1nda 6gretmen adaylarinin 11'i paylasma, 5i oran, 2’si
say1 dogrusu, 2’si kiime ve 1'i islemci imajlarina sahip olduklar1 gézlenmistir. Kesir kavramina
iliskin imajlar incelenirken birden fazla imaja sahip 6gretmen adaylarmin oldugu gozlenmistir.
Giinliik hayatla iliskilendirme imajina sahip olmakla birlikte 6gretmen adaylarindan 11'i parga-
biitiin imajma, 3t paylagsma imajina, 1'i ise kiime imajina da sahiptir. 2 6gretmen aday1 da hem
parca-biitiin hem de oran imajlarmna sahiptir. Asagida iki 6gretmen adaymin paylasma temasimna
iliskin ¢izimleri direkt alintilar yoluyla sunulmustur.

Sekil 21

A7 Kodlu Ogretmen Adayimin Ugiicii Soruya Verdigi Cevap
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Sekil 22

A17 Kodlu Ogretmen Adayinn Uciincii Soruya Verdigi Cevap

Ogretmen adaylarindan A7 ve A17 kesirle ilgili benzer gizimler yapmislar ve kesrin paylagtirma -
boliistiirme gibi anlamlar1 olduguna deginmislerdir.

Ogretmen adaylarmin gizimleri incelendiginde 5 6gretmen adaymin oran imajina sahip oldugu
goriilmektedir. Bu 6gretmen adaylarindan birine ait ¢izim asagida sunulmustur.

Sekil 23
A60 Kodlu Ogretmen Adayinn Uciincii Soruya Verdigi Cevap

Sekil 23 incelendiginde A60 kodlu 6gretmen aday1 kesirle ilgili aklina gelen ilk ¢izimin a/b seklinde
yazmak oldugunu belirtmistir. Daha sonra bu ifadeyi pay ve paydanin orani seklinde agikladigim
ifade etmistir.

Ogretmen adaylarinin cizimleri incelendiginde 2 6gretmen adayinin say1 dogrusu imajma sahip
oldugu goriilmektedir. Bu 6gretmen adaylarindan birine ait ¢izim asagida sunulmustur.

Sekil 24
A29 Kodlu Ogretmen Adayinin Uciincii Soruya Verdigi Cevap
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Sekil 24 incelendiginde 6gretmen adaylarindan A29'un say1 dogrusu cizerek kesir kavramina agiklik
getirdigi goriilmektedir. Bu 6gretmen aday: iki tam say1 arasimni bes es pargaya bolmiis ve bu es
parcalardan herhangi birine karsilik gelen kesri say1 dogrusu iizerinde isaretlemistir.

Ogretmen adaylarindan A7'nin kesir imajimin daha ¢ok kesrin anlamlari ile iligkilendirildigi
goriilmektedir. Bu 6gretmen aday1 hem oran anlamina hem de paylasma anlamina vurgu yaparak
bir ¢izim yapmistir. A17 ise kesrin paylasma anlamini giinlitk hayatla iliskilendirerek ¢izim
yapmistir. Ogretmen adaylarindan A60'in kesir imajin1 hem rasyonel say1 ile iligkilendirdigi hem de
oran anlamu ile iligkilendirdigi goriilmektedir. A29 parca-biitiin imajma sahip oldugu kesir
kavramini say1 dogrusu ile modellemistir.

Grafik 2

Ogretmen Adaylarimn Kesir Tamimlarina Iliskin Imajlarimn Sumf Diizeylerine Gore Dagilimi
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Kesir imajlarina ait temalarin siuf diizeylerine gore dagilimina bakildiginda tiim kademelerdeki
ogretmen adaylarmin kesir imajlarinin en ¢ok parga-biitiin (94) temasinda oldugu goriilmektedir.
Tim smif diizeylerindeki Ogretmen adaylarinin zihinlerinde en ¢ok parga-biitiin imajt
bulunmaktadir. Ogretmen adaylarinin zihinlerinde ikinci olarak en ¢ok olan imaj ise kesrin giinliik
hayatla ya da rasyonel sayiyla iliskilendirildigi iliskilendirme (57) temasidir. Iliskilendirme
temasinda en ¢ok 1. smif 6gretmen adaylar1 (23) bulunurken, en az 2. sinif 6gretmen adaylar (5)
bulunmaktadir. Kesir ¢izimleri incelendiginde 1. siifta olan 2 6gretmen aday1 ve 2. smaifta olan iki
O0gretmen aday: rasyonel sayiyla iliskilendirme yaparken diger kademelerdeki 6gretmen adaylari
kesri rasyonel sayi ile iliskilendirmemislerdir. Cizimler incelendiginde 6gretmen adaylarmmdan
11’inin kesirlere iliskin paylasma imajinin oldugu goriilmektedir. 1. sinifta olan 9 6gretmen adayz,
2. ve 3. siuflarda olan 1 6gretmen adayi, kesirlere iliskin paylasma imajinda incelenen gizimler
yapmiglardir. Bunun yani sira 1. sinifta bulunan 6gretmen adaylarindan 1’i say1 dogrusu imajina,
2’si kiime imajina ve 1’i de oran imajina sahiptir. 2. sinifta bulunan 6gretmen adaylarindan 2’si oran
imajma; 3. sinifta bulunan 6gretmen adaylarindan 1'i say1 dogrusu ve 1'i oran imajina; 4. sinufta
bulunan 6gretmen adaylarindan 1’i islemci ve 1’i oran imajina sahiptir.

Tartisma, Sonug ve Oneriler

Bu c¢alismada oOgretmen adaylarnin kesir tanimlarmin ve imajlarinin ortaya ¢ikarilmasi
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amaglanmistir. Elde edilen sonuglara gore 6gretmen adaylarmin kesrin birgok 6zelligini dikkate
alarak tanimlar olusturdugu belirlenmistir. Bu tanimlarda 6gretmen adaylar: daha ¢ok kesrin parga-
biitiin, oran, bdlme, islemci ve 8lgme anlamina deginmislerdir. Ogretmen adaylari tamimlarmi ayrica
rasyonel sayilar, kesir gesitleri ve elemanlar ile iligskilendirerek yapmiglardir. Ayrica verilen kesir
tanimlarinin birden fazla temada olabildigi de goriilmektedir.

Ogretmen adaylari kesir tanimina iligkin kesrin gesitleri, kesrin anlamlar, rasyonel say1 ile ve kesrin
elemanlar ile iligkilendirerek agiklama yaptiklar1 gortilmiistiir. Ogretmen adaylarmin yaptiklar:
kesir tanimlarma bakildiginda literatiirde yer alan kesir anlamlarinin her birinin yer aldig:
goriilmiistiir. Ogretmen adaylar1 en ¢ok kesrin anlamlarini kullanarak tamimlamalar yapmis,
bunlarin icinde de en ¢ok parca-biitiin anlamini kullanmiglardir. Ogrencilerin kesir 6grenirken ilk
olarak parga-biitiin anlamiyla karsilasmalar1 bu sonuglarda etkili olabilir (Macit ve Altay, 2020; Behr
ve digerleri, 1992; Haser ve Ubuz, 2002). Bununla birlikte ilkokul birinci siniftan itibaren kesirle ilgili
ilk sezgisel deneyimlerin adil paylasim Orneklerine dayanmas: kesrin parga-biitiin anlaminin
pekistirilmesinde belirleyici rol oynayabilir (Siemon ve digerleri, 2015). Kesrin parga-biitiin anlami1
diger anlamlarin 6grenilmesi igin de temel gorevi gormektedir (Charalambous ve Pitta-Pantazi,
2005). Ayrica parga-biitiin anlami Ogretmenler tarafindan daha g¢ok tercih edilmekte ve ders
kitaplarinda siklikla rastlanmaktadir (Van de Walle ve digerleri, 2004). Kesirler konusu 6gretilirken
sadece parca-biitiin ya da bolme anlamina degil islemci, 6lgme ve oran anlamlarina ve bunlar
arasindaki iliski dikkate alinarak Ogretim yapilmasi, kesirler konusunda kavramsal bilginin
gelismesine yardimci olabilir (Moseley, 2005). Bu nedenle 6zellikle kesir kavraminin daha iyi
anlasilmasi igin temel olusturacak simif Ogretmenlerinin farkli temsil tiirlerini kullanarak
acgiklamalar yapmasi gerekmektedir. Ayrica 6grenciler icin kolay erisilebilir olan ders kitaplarinda
da kesrin diger anlamlarini iceren baglamlara daha ¢ok yer verilmesi, modeller yoluyla kesir
temsillerinin zenginlestirilmesi gerekmektedir.

Kesir kavramini tanimlarken Ogretmen adaylarmmin biiyiik bir kisminin rasyonel say: ile
iliskilendirerek tanim yaptiklar1 goriilmiistiir. Buna gore ogretmen adaylari kesir kavramini
tanimlarken aslinda rasyonel say1 tanimini vermistir. Benzer sekilde Macit ve Nacar (2019)" da
matematik 6gretmen adaylarimin kesir tanimi yaparken rasyonel sayi tanimi verdiklerini ortaya
koymustur. Bu durum 6gretmen adaylarmin kesir ve rasyonel say1 kavramlarimi ayni kavramlar
olarak gordiigii seklinde yorumlanabilir. Benzer sekilde Cevikbas ve Argiin (2017) de matematik
ogretmen adaylarmin kesir kavramini ve rasyonel say1 kavramini 6zdeglestirdikleri sonucuna
ulasmistir. Rasyonel sayilar 6gretilirken rasyonel sayilarin kesirlerle gosteriminin yaninda farkh
gosterimlerinin de verildigi bir 6gretim, bu anlayisin Oniine gegebilir. Bu anlamda ondalik
gosterimler ya da devirli gosterimler iceren farkli baglamlarin 6grenciye sunulmasi ile kesir ve
rasyonel say1 kavramlarinin ayni oldugu gibi kisitli bir anlayisin 6niine gegilebilir (Ercan ve Aktas,
2021).

Kesir tanimlari incelendiginde kesrin elemanlar ile iliskilendirerek yapilan tanimlar dikkat
cekmektedir. Bu tanimlarda 6gretmen adaylarmin pay, payda ve kesir ¢izgisi kullanilarak ifade
edilen % seklinde yazilan tiim ifadelerin kesir oldugunu diisiindiikleri ortaya ¢ikmaktadir. Bu

tanimlarda a ve b sayilarinin ait olduklar1 say1 kiimeleri dikkate alinmadigindan kesir taniminin tam
olarak bilinmedigi yorumu yapilabilir. Bu sonuglar 6grenciler tarafindan kesirdeki pay ve paydanin
ayr1 degerler olarak goriildiigii, ancak bu sayilarin iligkili olduklarinin fark edilemedigini gosteren
calismalarla paralellik gostermektedir (Braithwaite ve Siegler, 2018; Moyo ve Machaba, 2021).
Ogretmen adaylarmin kesirler hakkinda iliskisel anlayistan ziyade, Skemp'in (1978) 'sebepsiz
kurallar' olarak tanimladig1 aragsal bir anlayis gelistirdikleri gozlenmistir. Tanimlara iligkin ifadeler
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incelendiginde Ogretmen adaylarinin kesir ve rasyonel sayi kavramlarini birbirleri yerine
kullandiklar1 goriilmiistiir. Benzer sekilde lise 6grencilerinin ve 6gretmenlerin kesir ve rasyonel say1
kavramlarmin tanimlarmi tam olarak bilmedikleri, bu kavramlarin benzerliklerinden yola ¢ikarak
birbirleri yerine kullandiklar1 ve kavramlar arasindaki iliskilendirmeyi yapamadiklar: ifade
edilmistir (Ercan ve Aktas, 2021). Bu kavramlarin tam olarak anlasilmas: i¢in matematik egitimi
lisans programlarinda rasyonel sayilarin insasinin denk kesirler ve pay-paydanin aralarinda asal
olmas1 temellerine dayandirilarak yapilmasi onerilmektedir. Bu sekilde kavramsal ve islemsel
bilgilerin gelistirilmesi miimkiin olabilir (Ercan ve Aktas, 2021).

Kesirler, soyut bir kavram olmasindan kaynakli olarak matematikteki anlagilmasi zor kavramlardan
biridir (Dickson ve digerleri, 1993; Lortie-Forgues ve digerleri, 2015). Kesirler hakkinda bilgi
edinmeden once ilk olarak dogal sayilarla tanisan 6grenciler genellikle dogal say1 ilkelerini soyut
yapidaki kesirlere yanlis uygularlar (Dyson ve digerleri, 2020). Ni ve Zhou (2005) tarafindan ‘dogal
say1 yanhilig1®” (whole number bias) olarak tanimlanan bu durum o6grencilerin kesir 6greniminde
birtakim zorluklar yasamalarma neden olur. Bu zorlugun iistesinden gelmek icin 6grencilerin
karsilastig ilk soyut ve zor bir kavram olan kesirlerin (Behr ve digerleri, 1983; Siebert ve Gaskin,
2006) somutlagtirilmasinda genellikle gorsel temsillerden biri olan modeller kullanilir (Gozel, 2020).
Arastirmanin sonuglarinda da 6grenciler genellikle ilk akillarna gelen ¢izimin, giinliik hayatla
iliskilendirme yaparak daha iyi anlasildigini ifade etmislerdir. Ogrenmelerin daha kalic1 olmasi igin
ogrencilerin matematiksel kavramlari hem diger baglamlarda kullanmalar: hem de giinliik yasamla
iliskilendirmeleri gerekmektedir (NCTM, 2000). Ogretmen adaylar1 kesirleri tanimlarken daha ¢ok
parca-biitiin iligkisini kullandig1 i¢in modelleme yaparken de alan/bolge modeli en ¢ok tercih
ettikleri kesir modeli olmustur. Say1 dogrusu, kiime, islemci modeli az sayida kullanilmistir.
Alanyazinda da 6gretmenlerin kesir 6gretiminde alan/bélge modelini kullanmaya 6ncelik verdigine
(Can, 2019; Dogan, 2018; Ozgaklr-Sﬁmen, 2022; Sen, 2021; Yilmaz-Baba, 2016), kesir modellemelerine
iliskin bilgi ve kullanimlariin yetersiz olduguna (Akgiin ve digerleri, 2013; Toptas ve digerleri,
2017) ve modellemelerin ders kitaplarindaki 6rneklerle smirli olduguna (Bayazit v ve digerleri, 2011)
deginilmistir. Ogretmen adaylar1 pasta, pizza gibi sekiller de cizerek giinliik hayattan drnekler
vermis ve soyut kavramlarin somutlastirilmasit igin o6nemli oldugunu diistindiiklerini
belirtmislerdir.

Kesir tanimlar: siif diizeylerine gore incelendiginde tiim kademelerdeki 6gretmen adaylarinin en
¢ok kesrin parga-biitiin anlamini kullandiklar1 goriilmiistiir. Daha sonra 1. ve 2. smif 6gretmen
adaylarinin kesrin elemanlariyla iligkili, 3. ve 4. smif 6gretmen adaylarmin ise rasyonel sayz1 ile iligkili
aciklamalarda bulunduklar1 saptanmistir. Tiim sinif seviyelerinde en ¢ok karsilasilan tanimlarin
kesrin anlamlariyla ilgili olmasi, kesir kavraminin ilk 6grenildigi andan itibaren en ¢ok bu
kavramlarla karsilagsmalarindan kaynakli olabilir. Siif seviyesi arttik¢a tanimlarda kesir gesitleri ve
kesrin elemanlarma yapilan vurgunun azaldigi da goriilmektedir. Ogretmen adaylarinin kesir
kavramina iligkin yaptiklar1 tanimlar biitiinciil olarak degerlendirildiginde aldiklar: lisans egitimi
neticesinde kavrama iliskin daha derin muhakemelerin yapildigi, kavramin farkl bakis agilariyla
degerlendirildigi gibi bir sonuca ulasilamamustir. Bu durum aldiklar: lisans egitimlerinin niteligi
agisindan diislindiiriictidiir. Benzer sekilde Van Steenbrugge ve digerleri (2014) ogretmen
adaylariyla yiiriittiikleri calismalarinda 6gretmenlik egitimi aldiklar1 yilin, 6gretmen adaylarinin
yontemsel ve kavramsal bilgileri iizerinde, bir islemin gerekgesini veya kavramsal anlamin
aciklama yeterlikleri {izerinde 6nemli bir etkisinin olmadigini ortaya koymustur. Ogretmen
egitiminde lisans programinda kesirlerin &gretimi konusu, Matematik Ogretim Yontemleri
derslerinde ele alinmaktadir. Kesirler, Ogrenilmesi ve Ogretilmesi zor bir konu olarak
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degerlendirildiginden, ilgili derslerde kesir kavrami ayrintili bir sekilde ele alinmali ve 6gretmen
adaylarmin muhakeme etmeleri saglanmalidir. Dolayisi ile 6gretmen adaylarmna etkili bir sekilde
ogretim yapabilecekleri bilgilerin saglanmasi, 6gretime yonelik matematik bilgilerini olusturan
unsurlara 6nem verilmesi gerektigi onerilmektedir (Van Steenbrugge ve digerleri, 2014).

Ogretmen adaylarmin kesir kavramina iliskin ¢izimleri incelendiginde parga-biitiin, paylasma,
oran, kiime, iglemci, iliskilendirme ve say1 dogrusu imajlarmin olustugu gézlenmistir. Ogretmen
adaylarmin daha ¢ok parga-biitiin ve iliskilendirme imajlarinin oldugu goriilmiistiir. Bu imajlardan
parca-biitiin imajlar1 kesir takimi modelleriyle, iliskilendirme imajlar1 ise daha ¢ok giinliik hayatla
ilgili pasta ve pizza Ornekleriyle ifade etmislerdir. Ozgakir-Siimen (2022) dérdiincii smuf
ogrencilerinin kesir kavramina iliskin en ¢ok parga-biitiin ve paylasma imajlarmin oldugu, islemci
ve 0l¢me anlamlarini ise hi¢ kullanmadiklarmi ortaya koymustur. Macit ve Altay (2020) altinci smif
ogrencileri i¢in, Bastiirk (2016) sinif 6gretmeni adaylari igin, Ercan ve Aktas (2021) ise matematik
ogretmenleri i¢in benzer sonuglara ulagsmislardir. Bu durum ilkokul 6grencilerinden {tiniversite
ogrencilerine kadar kesir kavrami ogretilirken ilk ve en ¢ok kullanilan model neyse zihinde en ¢ok
onun kaldigr ve o imajin daha c¢ok kullamildig1 seklinde yorumlanabilir. Lisans egitimini
stirdiirmekte olan gelecegin 6gretmenlerinin kesir kavramina iligkin kisith bir imaja sahip olmalar:
disiindiiriiciidiir. Bu anlamda lisans diizeyinde aldiklar1 egitimde kavramlara iligkin
muhakemelerin yapilmasi, islemsel ve kavramsal bilgilerinin gelisimini saglayabilir. Sonraki
calismalar igin 6grencilerin kesirler kavram tanimina iliskin zorluklarina dair 6gretmen adaylarinin
Ogretimsel agiklamalarmin arastirilmasi Onerilebilir. Ogretmen adaylarmin 6grenci zorluklarina
iliskin 6gretimsel agiklamalari, kendi kavram tanimlar: ile birlikte ele alimip biitiinciil bir sekilde
degerlendirilebilir. Ogrencilerin kesirler konusu ile bilgilerinin temeli ilkokulda atildigindan sinif
ogretmenliginde Ogrenim goren Ogretmen adaylarinin kavram tanimlari ve imajlar1 detayl

.....

yapilabilir.

Etik Kurul Onayt: Sivas Cumhuriyet Universitesi Egitim Bilimleri Arastirma Onerisi Etik Degerlendirme
Kurulunun 25.03.2024 tarihli ve 412246 sayili karari neticesinde arastirmanin, bilimsel arastirma etigi ilkeleri
acgisindan uygun olduguna karar verilmistir.

Arastirmacilarin Katki Oran:: Birinci yazarin ¢alismaya katki orani %35, ikinci yazarin ¢alismaya katki oran
%35, liglincil yazarin katki orani ise %30’dur. Arastirmanin planlama asamasindan raporlanmasina kadar olan
her stiregte tiim arastirmacilar gorev almistir.

Catisma Beyani: Bu calismanin yiiriitiilmesi siirecinde yazarlar potansiyel bir ¢ikar ¢atismasi olmadigin
beyan ederler.
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