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Dear Readers,

We are delighted to present you the March 2025 issue of the Journal of Limitless Education
and Research and published. The Limitless Education and Research Association (LERA) started its
publication life in 2016 and it has been continuously published for 11 years. The aim of our journal
published by the LERA board members is to contribute to the field of education and research with
new current scientific studies. To this end, theoretical and experimental original research, review
articles, thesis summaries, and other scientific works are published for free and shared with readers
at both nationwide and worldwide.

The Journal of Limitless Education and Research (J-LER) is published three times as of March,
July, and November per year in both Turkish and English. Manuscripts submitted to the journal are
checked and evaluated by at least two referees, editors, field editors, and also Turkish and English
language editors. The members of the Referee and Scientific Committee of the journal consist of
academics, researchers, experts, educators and teacher writers from different countries. Therefore,
our journal is prepared for publication with the scientific efforts, contributions and support of
international experts and academics. As a result of meticulous inquiries, current and new studies
are included in each issue.

Journal of Limitless Education and Research (J-LER), which has been published for eleven (11)
years without compromising its academic and scientific quality, is indexed in EBSCO, Education Full
Text (H.W. Wilson) Database Coverage List, which is accepted as a field index by Inter-University
Academic Council (UAK). In addition, it is scanned in various national and international indexes such
as ASOS, DRIJI, ESJI, OAJI, ROAD, SIS, SOBIAD, WorldCat and receives many citations. According to
the SOBIAD impact factor, our journal ranks high among scientific journals in our country. We
continue to work to scan the publication network of our journal in wider national and international
indexes.

In the March 2026 issue of our journal, ten (10) scientific studies are presented to the
readers. We would like to thank to all the authors, editors, referees, scientific committees and
translators who contributed to the preparation and publication of this issue. We hope that our
journal will contribute to scientists, researchers, educators, teachers and students in the field.

The Editor of Journal of Limitless Education and Research
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Degerli Okuyucular,

Sizlere Dergimizin Mart 2026 sayisini sunmaktan biyik mutluluk duyuyoruz. Sinirsiz Egitim
ve Arastirma Dergisi (SEAD) yayin hayatina 2016 yilinda baslamis ve 11 yildir kesintisiz olarak
yayinlanmaktadir. Sinirsiz Egitim ve Arastirma Dernegi (SEAD) lyeleri tarafindan yayinlanan
dergimizin amaci, glincel ¢alismalarla egitim ve arastirma alanina katki saglamaktir. Bu amagla
kuramsal ve deneysel 6zglin arastirmalar, derleme makaleler, tez 6zetleri ve cesitli bilimsel
calismalar (icretsiz yayinlanmakta, ulusal ve uluslararasi diizeydeki okuyuculara sunulmaktadir.

Sinirsiz Egitim ve Arastirma Dergisi (SEAD), yilda U¢ kez Mart, Temmuz ve Kasim aylarinda
Tiirkge ve ingilizce olmak lizere iki dilde yayinlanmaktadir. Dergiye génderilen calismalar en az iki
hakem, editdr, alan editérii, Tirkce ve ingilizce dil editérleri tarafindan kontrol edilerek
degerlendirilmektedir. Dergi Hakem ve Bilim Kurulu uyeleri farkli tlkelerdeki akademisyen,
arastirmaci, uzman, egitimci ve 6gretmen yazarlardan olusmaktadir. Boylece Dergimiz uluslararasi
uzman ve akademisyenlerin bilimsel ¢abalari, katki ve destekleriyle yayina hazirlanmaktadir. Titiz
incelemeler sonucu her sayida giincel ve yeni calismalara yer verilmektedir.

Akademik ve bilimsel kalitesinden 6diin vermeden on bir (11) yildir yayin hayatini siirdiiren
Sinirsiz Egitim ve Arastirma Dergisi (SEAD), UAK tarafindan alan indeksi olarak kabul edilen EBSCO,
Education Full Text (H.W. Wilson) Database Covarage List’te dizinlenmektedir. Ayrica ASOS, DRII,
ESJI, OAJl, ROAD, SIS, SOBIAD, Worldcat WorldCat gibi ulusal ve uluslararasi gesitli indekslerde
taranmakta ve cok sayida atif almaktadir. SOBIAD etki faktériine gére Dergimiz, Glkemizdeki bilimsel
dergiler icinde Ust siralarda bulunmaktadir. Dergimizin yayin agi daha genis ulusal ve uluslararasi
indekslerde taranmasi i¢in ¢alismalarimiz devam etmektedir.

Dergimizin Mart 2026 sayisinda okuyuculara on (10) bilimsel ¢alisma sunulmaktadir. . Bu
sayinin hazirlanmasi ve yayinlanmasinda emegi gegen buitin yazar, editér, hakem, bilim kurulu ve
cevirmenlere tesekkiir ediyoruz. Dergimizin alandaki bilim insani, arastirmaci, egitimci, 6gretmen ve
ogrencilere katki getirmesi dilegiyle, saygilar sunuyoruz.

Sinirsiz Egitim ve Arastirma Dergisi Editori
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An Analysis of Problems Posed by Pre-service Primary School

Teachers on Fraction Division

*Assist. Prof. Dr. Ozge NURLU USTUN, Erzincan Binali Yildirm  Universtiy,
ozge.nurlu@erzincan.edu.tr, 0000-0002-3429-8162

Abstract: This study aims to examine the problem-posing skills of pre-service primary school
teachers regarding fraction division. Conducted within a basic qualitative research design, the study
analysed data collected from 101 pre-service teachers enrolled in a higher education institution. The
findings indicate that although the participants were willing to pose problems, a significant portion of the
problems they generated lacked contextual stories, did not fully reflect mathematical expressions, and
were not based on valid question stems. In addition, it was determined that the participants mostly
focused on the measurement meaning of division and did not adequately employ other semantic types.
The findings indicate that pre-service teachers exhibited conceptual shortcomings in their problem-posing
processes, and from the researcher’s perspective, this suggests a need for further development of their
pedagogical content knowledge. The study suggests that problem-posing skills should be addressed in a
more holistic manner, both in terms of content and context, within teacher education programs.

Keywords: Fraction division, Problem posing, Pre-service primary school teachers.

Corresponding Author: Ozge NURLU USTUN
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(\Dzz7 An Analysis of Problems Posed by Pre-service Primary School Teachers...
Ozge NURLU USTUN

1. Introduction

This study aims to investigate pre-service primary school teachers’ problem-posing
abilities in fraction division. Fraction division represents a conceptually challenging and multi-
layered process for students, making its instruction critical for developing both foundational
mathematical understanding and advanced mathematical competencies. The ability of pre-
service teachers to generate original problems using numerical sentences and real-life contexts
reflects their pedagogical content knowledge as well as their problem-posing skills. Within this
framework, the study seeks to examine candidates’ conceptual approaches to fraction division,
their strategies in problem construction, and the ways they address common learning difficulties

in mathematics education.

Recent national and international assessments in mathematics education in Turkey
indicate that students face persistent difficulties in understanding and applying foundational
mathematical concepts. According to the PISA 2022 results, only 61% of Turkish students
reached Level 2—the minimum proficiency level in mathematics—while just 5% performed at
the highest proficiency levels (Levels 5 and 6); both figures are markedly below OECD averages
(Milli Egitim Bakanligi [MEB], 2022). TIMSS findings corroborate this pattern, showing that
students most frequently err on topics involving fractions and decimal numbers, the latter of
which build directly on fractional understanding (Kokll, 2017). The teaching and learning of
fractions have long been recognized as especially challenging (Charalambous & Pitta-Pantazi,
2005). Within school curricula, fractions stand out for both instructional difficulty and the
extensive learning time they demand; their mathematical complexity and cognitive load are
high. Beyond serving as a cornerstone for advanced achievement in mathematics and science,
fractions also constitute one of the most intensively examined domains in mathematics

education research (Lamon, 2007).

The inherent complexity of the fraction concept emerges as one of the primary reasons
why students experience persistent difficulties in this area. Research has consistently shown that
students demonstrate low levels of both conceptual and procedural proficiency with fractions
(Aksu, 1997; Newstead & Murray, 1998). Instead of focusing on the underlying meaning of
fractions, students often attempt to memorize formulas and algorithms, struggling to perceive
the symbolic representation of a fraction (a/b) as a single numerical entity. These difficulties in
developing a deep understanding of fractions are argued to stem either from the inherent

nature of the concept—such as the symbolic representation of rational numbers involving two
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quantities (Behr et al., 2012)—or from ineffective and insufficiently informed instructional
practices in fraction teaching (Lamon, 2008). Such challenges create significant barriers to
students’ comprehension of the fraction concept and their ability to apply it across various

contexts.

Among operations involving fractions, division emerges as one of the topics in which
students experience the greatest conceptual difficulty. Although students generally experience
difficulties in performing operations with fractions, division with fractions represents a
particularly complex cognitive process that requires transitions among multiple representations
and interpretations (Wahyu et al., 2020; Zembat, 2015). By its very nature, this operation is
abstract and multidimensional, and therefore less intuitive than other basic operations.
Students often struggle to interpret division meanings, such as “how many of one quantity are
in another?” or “into how many groups is a quantity divided?” when expressed through
fractions. These challenges arise both from the limited real-life contexts in which such situations
occur and from insufficient emphasis on conceptual grounding during instruction (Georgia
Department of Education, 2019). Indeed, many students and preservice teachers can apply the
algorithm for dividing fractions but fail to explain the underlying conceptual meaning of the
operation (lsiksal, 2006; Tirosh, 2000). Yet, understanding this topic is crucial for grasping
numerous mathematical concepts such as ratio, percentage, slope, and decimal representation.
Moreover, division with fractions is closely related to other mathematical domains, including
algebra and other fractional operations such as multiplication and subtraction (Bitlner, 2019).
However, students frequently develop misconceptions—believing, for instance, that the result
of dividing by a fraction must always be smaller or that the divisor must be a whole number
(Tirosh, 2000). Therefore, it is essential that instructional programs include activities that not
only engage students in performing the operation itself but also challenge them to develop a

conceptual understanding of what the operation means.

Considering that the early primary years are a critical period during which students
construct foundational mathematical concepts, early difficulties in learning fractions appear to
substantially shape their subsequent mathematics learning. It is well established that difficulties
experienced in learning fractions during the early primary school years have a decisive influence
on students’ later mathematical achievement (Siegler et al., 2012). The primary years constitute
the period when students are first introduced to mathematics and acquire foundational
concepts. In particular, Grades 1-3 are critical for developing the fundamental skills and

understandings necessary for future mathematical success (Education Review Office [ERO],

21 The Journal of Limitless Education and Research, 11 (1), 19 - 57



(\Dzz7 An Analysis of Problems Posed by Pre-service Primary School Teachers...

Ozge NURLU USTUN

2024). Research indicates that early mathematical competencies affect not only subsequent
academic performance but also long-term outcomes such as high school graduation and lifelong
achievement (Platas et al., 2022). In this context, many countries around the world are taking
steps to enhance the quality of mathematics instruction at the primary school level (Sitabkhan

& Platas, 2018).

Developing a solid foundation in mathematics largely depends on the content
knowledge and pedagogical competence of classroom teachers. For effective mathematics
instruction, it is not sufficient for teachers to merely master mathematical concepts; they must
also understand how students learn these concepts. In this regard, pedagogical content
knowledge—a form of teacher-specific knowledge—represents a specialized understanding that
even mathematically proficient individuals typically lack. This type of knowledge encompasses
the strategies and approaches that enable teachers to present mathematical content in ways
that are accessible and meaningful to students (Van de Walle et al., 2015, p. 152). Particularly in
the teaching of abstract and multidimensional topics such as fractions, teachers are expected to
possess both deep and flexible content knowledge and the ability to explain concepts through
concrete representations, identify student errors, and implement effective instructional

practices using appropriate types of problems.

In this context, teachers’ problem-posing skills play a crucial role. The literature
emphasizes that for problem posing to fulfil its intended role in mathematics instruction,
teachers and preservice teachers must possess adequate knowledge and skills in this area (Kar,
2023, p. 243). Ready-made problems found in textbooks or various instructional materials may
not always align with students’ levels, interests, or needs. In such cases, it is essential for
teachers to be able to generate new and original problems that are relevant to the topic, serve
the instructional goal, and support the learning process (Albayrak, 2000). Problem-posing
competence enables teachers to integrate their conceptual and procedural knowledge in a
holistic manner, thereby strengthening their proficiency within the framework of pedagogical
content knowledge and enhancing the overall quality of mathematics teaching. Consequently,
teachers can design problem situations that support students’ understanding, enrich learning

experiences, and connect mathematics to everyday life.

However, research indicates that in both high-income and low- to middle-income
countries, many primary school teachers lack sufficient competence in mathematics instruction

(Bold et al., 2017; Hoppers et al., 2009). Indeed, according to a 2023 study conducted by the
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Education Review Office (ERO), 24% of newly appointed primary teachers reported that they did
not consider themselves adequately equipped in terms of mathematical content knowledge
(ERO, 2024). This finding underscores the critical importance of supporting preservice
teachers—particularly at the beginning of their professional careers—both in terms of content
knowledge and pedagogical content knowledge (Ball, 1990; Shulman, 1986). Considering that
misconceptions formed at an early age can have lasting negative effects on future learning, it is

essential that preservice teachers acquire mathematical knowledge accurately and in depth.

In this context, examining the mathematical problem situations that preservice primary
teachers construct—based on given numerical sentences related to division with fractions and
by connecting them to real-life contexts—constitutes an important area of inquiry for
understanding both their pedagogical content knowledge and problem-posing skills. By
analysing preservice teachers’ conceptual approaches throughout this process, the present
study aims to shed light on ways to overcome common challenges encountered in mathematics

education.
2. Method

This study was conducted using a descriptive research design, one of the non-
experimental research methods (Karasar, 2012). A basic qualitative research approach was
adopted. According to Merriam (2013, p. 22), conducting a qualitative study does not require
adopting a specific design such as phenomenology, grounded theory, narrative inquiry, critical
research, or ethnography. Merriam notes that she had long been uncertain about which
classification—*“generic,” “basic,” or “interpretive”—would be most appropriate. Emphasizing
that all qualitative research is inherently interpretive, she states that she prefers to refer to such
studies as basic qualitative research. In this context, the present study examined the problem
situations generated by preservice teachers—who were enrolled in the Primary Education
Undergraduate Program at a higher education institution—based on number sentences
involving division with fractions, within the framework of both the descriptive research design

and the basic qualitative research approach.
2.1. Participants

The participants of the study were 101 preservice primary school teachers studying in
the Primary Education Undergraduate Program of a higher education institution. The study
group consisted of 101 pre-service primary school teachers enrolled in the Primary Education

Undergraduate Program of a higher education institution. The participants were selected
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through purposive sampling, as the primary aim of the study was to examine pre-service
teachers’ competencies prior to entering the profession; furthermore, their accessibility

facilitated the data collection process (Cohen et al., 2005).

Table 1

Distribution of Participants by Gender and Grade Level

Sex 1. Grade 3. Grade Total
Female 37 39 76
Male 14 11 25
Total 51 50 101

2.2. Data Collection Tools

In this study, a number sentence—based problem-posing task, originally proposed by Lin
(2004), was used as the data collection instrument. Within this scope, preservice teachers were
provided with a mathematical expression involving the division of a mixed number by a
fraction—"“2 1/2 + 1/4”—and were asked to construct a problem situation that would require
performing this operation. Participants who experienced difficulty formulating a problem

statement were informed that they could leave the response blank.
2.3. Data Analysis

In this study, descriptive analysis was employed during the data analysis process.
According to Miles and Huberman (1994), descriptive analysis is typically preferred for
identifying and presenting the general characteristics of different aspects within a qualitative
data set. The descriptive analysis process in this study was conducted in accordance with the

stages outlined by Dawson (2009).

Accordingly, an analytical framework was developed based on the research questions,
conceptual framework, and dimensions derived from the literature review. This framework
guided the categorization of the data. The preservice teachers’ responses were then examined
multiple times by the researcher, and an analytical system consistent with the established
categories was developed in light of previous studies in the literature (Kar, 2014; Mutlu, 2023;
Van de Walle et al., 2014). For data analysis, the problems generated by preservice teachers

” u

were classified into three overarching categories: “aligned with the dataset,” “not aligned with

the dataset,” and “blank.”

Aligned with the dataset. This category includes problem statements that (a) are
grounded in real-life contexts and exhibit a coherent narrative structure; (b) explicitly present a

clear question stem; (c) unambiguously specify both the dividend and the divisor as fractions
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corresponding to the given number sentence; and (d) are solvable exclusively by performing the
operation indicated in the prompt. Not aligned with the dataset. Problem statements that fail
to meet one or more of the above criteria were coded as not aligned with the dataset. Blank.
Responses in which the preservice teacher did not provide any problem situation were coded as

blank.

For example, the problem situation created by one of the preservice teachers, “How
many 1/4 are there in 2 and 1/2?”, was not coded as aligned with the dataset because it does
not include a real-life context. Similarly, another preservice teacher’s problem, “Four friends ate
2 trays and a half tray of pastry. How much pastry did each friend get?”, was classified as not
aligned with the dataset because the fraction 1/4 was not included in the problem. In another
example, “Ali decided to run on a road that is 2 and 1/2 meters long. If Ali ran 1/4 of this road,
how many meters did he run in total?”, the problem was evaluated as not aligned with the
dataset because its solution could not be reached solely by performing the operation indicated
in the task. In contrast, the problem situation “If 1/4 cookie equals one serving, how many
servings are there in 2 and 1/2 cookies?” was coded as aligned with the dataset since it contains
a storyline, includes a question stem, involves both fractions, and can be solved exclusively using

the given fractions.

The verbal problems related to division created by the preservice teachers were
classified into four categories based on their meanings: measurement, comparison, part—whole,
and partitioning. For example, the problem prepared by one preservice teacher, “Ahmet wants
to cut 2 and 1/2 apples into quarter-apple slices. How many quarter-apple pieces will he get in
total?”, was evaluated as a measurement type. In contrast, the problem “If a worker completes
1/4 of the work in one day, how many days will it take to complete 2 and 1/2 of the work?” was
classified as a comparison type. In addition, the problem “Seyma has 1/4 of her homework left.
She has 2.5 hours to finish it. Accordingly, how many hours does Seyma need to complete each
piece of homework?” was evaluated as a part—whole type. Furthermore, although it was later
considered invalid in the data analysis process, the problem situation created by another
preservice teacher, “A cake was bought for Elif’s birthday. Elif and her friends total 1/4 person.
If the cake is 5/2, how much cake will each person get?”, was also taken into account, and thus

the partitioning meaning of the division operation was included among the analytical categories.

In the final stage, the problems generated by the preservice teachers were classified

according to validity criteria. For a problem to be considered valid, it must include an appropriate
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question stem corresponding to the fractional expression and specify a suitable unit related to
the fraction. For example, the problem posed by one preservice teacher, “Hatice has 2 and 1/2
kilograms of hazelnuts. She has 20 children and will give 1/4 of the hazelnuts to as many children
as possible. Accordingly, how many of Hatice’s children will receive 1/4 of the hazelnuts?” was
not considered valid because the question stem—*“Accordingly, how many of Hatice’s children
will receive 1/4 of the hazelnuts?” —assigns a whole-number meaning to the operation’s result.
Although hazelnuts are divisible objects, their consumption in quarter portions is not realistic;
therefore, this problem was coded as invalid due to the nature of its question stem. Similarly,
another preservice teacher’s problem—*“I have two full jugs and one half-full jug. If | pour
enough to fill 1/4 of each glass, how many glasses will | fill?” —was also deemed invalid because
it did not specify a measurement unit; a unit such as the liter should have been included to clarify
the quantity of liquid. In contrast, the problem “We have 2 and 1/2 liters of juice. We want to
fill 1/4-liter glasses. How many glasses do we need?” was classified as valid, as it contained an

appropriate question stem and clearly defined the necessary measurement units.

In parallel with the categorical system used in the data analysis process, a coding manual
containing detailed explanations for each code was developed. The analyses were conducted
using the MAXQDA 20 software. Two researchers performed the coding independently. The
coders first analysed the problem situations created by the preservice teachers. Inter-coder
reliability was calculated based on a randomly selected subset of 30 problem situations. The
level of agreement between the two coders was assessed using the formula proposed by Miles
and Huberman (1994). The inter-coder reliability for this study was found to be 83%, which,
according to Miles and Huberman (1994), exceeds the acceptable threshold of 70%. Therefore,

the results obtained from the analysis were considered reliable.
2.4. Implementation Process

The data collection instrument was administered to students enrolled in the Primary
Education Undergraduate Program between July 10 and July 15, 2025. Prior to data collection,
the necessary ethics committee approval was obtained (Ethics Committee Meeting Date: June
27,2025; Protocol No: 08/02). The prepared number sentence was distributed to the preservice
teachers electronically, and they were asked to construct a verbal problem corresponding to the

given number sentence.
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3. Results

In this section, the verbal problems created by preservice teachers regarding division
with fractions were analysed. The findings were structured based on quantitative data and
supported by illustrative examples of the problem situations generated by the participants. In
addition, the distributions for each subcategory were visualized and interpreted using bar

charts.
3.1. Response Status

Out of a total of 101 participants, 92 provided valid responses to the open-ended
guestion. Only 9 participants did not construct any problem situation, indicating a 91% response
rate. As shown in Graph 1, preservice teachers demonstrated a high level of participation in the

assigned problem-posing task.

Graph 1

Response Status
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3.2. Dataset Alignment

Of the 92 problem scenarios created by the participants, only 37 met the established
criteria for division with fractions and were therefore included in the dataset. The remaining 55
problems were excluded for various reasons. The distribution of the reasons for exclusion is

presented in Graph 2.
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Graph 2

Distribution of Problem Situations by Reasons for Non-Alignment with The Dataset
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This distribution reveals that during the problem-posing process, preservice teachers
often developed problem structures that did not directly include the division operation in the
form of “2 1/2 + 1/4,” or that required multiple steps and more than one operation, or created
situations necessitating different operations for the solution. For example, the statement
“Sevval has 2.5 litres of water. First, she divides it into half-litre portions, then into quarter-litre
portions, and divides the first result by the second (K65)” was considered not aligned with the
dataset due to its multi-step structure; similarly, the problem situation “Ali decided to run on a
road that is 2 and 1/2 meters long. If Ali ran 1/4 of this road, how many meters did he run in
total? (E1)” was evaluated as not aligned with the dataset because multiplication, rather than

division, was required in the solution process.

However, it was also observed that the preservice teachers did not directly use the
fractions included in the mathematical expression “2 1/2 + 1/4” in the problem situations they
constructed. For instance, one preservice teacher created the problem “Hakan had 2 and 1/2
cakes. He wants to distribute these cakes equally among his friends, each of whom eats 2 and
1/4 cakes. How many friends can he serve? (E19)”, but did not include the fraction 1/4 or its
corresponding expression “quarter.” Similarly, in the problem formulated by the preservice
teacher coded E24—“A mother with 4 children will equally share 2.5 loaves of bread among her
4 children. Into how many equal pieces is the bread divided as a result of this sharing?” —The
idea of division was established through the whole number “4” rather than the quarter concept

itself.

In some of the problem situations created by the preservice teachers, it was found that
a question stem was missing, and such problems were therefore coded as not aligned with the

dataset. For example, in the problem created by the preservice teacher coded K72 — “Let’s
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imagine 4 cakes. Leave 2 of them whole, divide one into 2 equal parts, and take one piece. Divide
the last cake into 4 parts and take one piece.” — There is no question stem; thus, this problem

was classified as not aligned with the dataset.

Additionally, some problem situations lacked a contextual storyline, which also led to
their classification as not aligned with the dataset. For instance, the problem posed by the
preservice teacher coded K18 — “How many 1/4 are there in 2 and 1/2?” — was considered not
aligned with the dataset because it did not provide any contextual framework or connection to

real-life situations.

Overall, these findings reveal that preservice teachers experienced difficulties in
comprehending the operation structure required by the given mathematical expression and in
reflecting it appropriately within a real-life context. Consequently, they appeared to have limited

ability to construct the mathematical expression in a holistic and conceptually coherent manner.
3.3. Semantic Types

The 37 problem situations that were evaluated as aligned with the dataset were
classified under four main semantic categories. The distribution of the problem situations

created by the preservice teachers according to these semantic types is presented in Graph 3.

Graph 3
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As shown in Graph 3, the majority of preservice teachers framed their problem
situations within the measurement meaning of division with fractions. In the problem scenarios
developed accordingly, statements that inquire how many times a given fraction is contained
within a specified whole are prominent. For example, “How many 1/4 portions are there in two
and a half pizzas? (K16)” and “Yasin has 2 and 1/2 litres of cola. He wants to pour it into glasses

of 1/4 litre each. How many glasses can he fill? (E17)” are typical reflections of this type.
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However, it was also observed that, although to a more limited extent, some preservice
teachers constructed comparison-type problem situations based on the proportional
relationship between two quantities. For example, “If 1/4 of a cookie equals one serving, how
many servings are there in 2 and 1/2 cookies? (K18)” and “Elif has 2 and a half cans of paint. She
needs to paint walls, and one whole wall requires 1/4 of a can of paint. How many walls can Elif
paint with the paint she has? (K33)” are examples that reflect the comparison meaning of

division with fractions.

Some preservice teachers, although their problems were later deemed invalid during
the validity assessment, developed partitioning-type problem situations that involved dividing a
whole into equal parts. Examples of this category include: “A cake was bought for Elif’s birthday.
Elif and her friends total 1/4 person. If the cake is 5/2, how much cake will each person get?
(K53)” and “Ahmet has 2.5 lira. He will divide this money into 1/4 equal parts and distribute it to

the recipients. How much money will each recipient get? (E21).”

On the other hand, only one problem situation created by a preservice teacher was
evaluated within the part—whole meaning: “If 1/4 of Seyma’s homework takes 2.5 hours, how

long will it take to complete all of it? (K1).”

This distribution indicates that preservice teachers primarily focused on the
measurement meaning of division with fractions, whereas the other semantic types—

comparison, part—-whole, and partitioning—were addressed to a much more limited extent.
3.4. Validity of Problem Scenarios

Of the 37 problem situations that were deemed aligned with the dataset, only 24 were
found to be valid both mathematically and contextually. The remaining 13 problem situations
were classified as invalid for various reasons. The distribution of these reasons is presented in

Graph 4.
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Graph4

Distribution of Problem Situations by Reasons for Invalidity

Reasons for Invalidity

10
8

8

6 5

4

2

0

Inappropriate Question Stem Inappropriate Unit

It was observed that the majority of the problem situations evaluated as invalid were
deemed so due to the use of inappropriate or unspecified units. For example, in the problem
created by the preservice teacher coded “K7” — “I have two full jugs and one half-full jug. If |
pour enough to fill 1/4 of each glass, how many glasses will | fill?” — The problem was found to
be contextually invalid because no measurement unit (e.g., litre) was specified for the quantity
of liquid. Similarly, in the problem “Cansu has a gift wrap that is 2 and 1/2 in length for her
grandmother’s birthday. Cansu divides the gift wrap into 1/4 of its length each time. How many
pieces of gift wrap does Cansu have? (K20)”, the ambiguity of the unit of measurement also led

to its classification as invalid.

On the other hand, some problem situations created by the preservice teachers were
evaluated as invalid due to the use of inappropriate question stems. For example, in the problem
“Hatice has 2 and 1/2 kilograms of hazelnuts. Hatice has 20 children and will give 1/4 of the
hazelnuts to as many children as possible. Accordingly, how many of Hatice’s children will
receive 1/4 of the hazelnuts? (K3)”, the problem was not considered valid because distributing
hazelnuts in “1/4 portions” is not meaningful within a real-life context. Similarly, in the problem
“Elif has a total of 2 and 1/2 strawberries in her garden. She wants to share them with her
friends. She put the strawberries into 1/4-sized packages. How many packages of strawberries
does Elif have in total? (K38)”, dividing strawberries into “1/4-sized” portions was not deemed

realistic, and therefore, the problem was considered invalid.

These findings suggest that preservice teachers need to further develop their conceptual
understanding of division with fractions as well as their problem-posing skills. In particular, there

is a clear need for instructional support in constructing appropriate contexts, ensuring
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consistency between the type of operation and the problem context, and explicitly expressing

measurement units.
4. Discussion and Conclusion

This study aimed to evaluate preservice primary school teachers’ problem-posing skills
related to division with fractions. The findings revealed that the majority of participants engaged
in the problem-posing task based on the given mathematical expression. However, more than
half of the problems were found not to meet the dataset criteria, primarily because they lacked
a contextual storyline, did not include the fractions specified in the mathematical expression,
required additional or different operations in the solution process, or omitted a question stem.
Furthermore, when the semantic types of the problems aligned with the dataset were
examined, it was observed that most preservice teachers focused on the measurement meaning
of division with fractions. In addition, the validity analysis showed that some problem situations
were deemed invalid due to the absence of an appropriate question stem, while others were
invalid because of missing or unspecified units. In conclusion, the results indicate that preservice
teachers’ problem-posing skills regarding division with fractions are limited in semantic scope

and exhibit deficiencies in contextual and mathematical validity.

The vast majority of preservice teachers in this study constructed a problem situation
aligned with the given mathematical expression. This high participation rate suggests that
problem-posing activities are well received among preservice teachers and that they are willing
to engage in such mathematical tasks (Akcay & Ardig, 2020; Isik et al., 2011). This result also
supports the view that problem posing is accepted by preservice teachers and that the initial
motivation elicited by a new, non-routine task may translate into a sense of self-efficacy and

confidence in one’s abilities (Voica et al., 2020).

Despite this broad participation, more than half of the problems were found not to meet
the dataset criteria due to the absence of a contextual storyline, incorrect use of the fractions
specified in the mathematical expression, the need for different/additional operations in the
solution process, or the lack of a question stem. Similarly, Leung and Silver (1997) examined
preservice teachers’ responses to problem-posing tasks based on open-ended verbal stories and
found that responses categorized as “not a problem” typically consisted only of descriptive
sentences, lacked a question stem, omitted some numbers from the given story, or did not use

the verbal story in the solution.
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This situation indicates that preservice teachers encounter substantial challenges during
the problem-posing process. In particular, the presence of problems without a contextual
storyline suggests that candidates are insufficiently able to connect mathematical concepts to
real-life situations. The literature emphasizes that problem posing requires not only performing
mathematical operations but also constructing a contextual structure that gives meaning to
those operations (Okuyucu & Uyar, 2025). Accordingly, context is one of the core components
of problem-posing activities, and the way the problem’s context is handled is considered a key
criterion for problem quality (Aydogdu, 2024). In this regard, contextual gaps point to a need for
development in preservice teachers’ pedagogical content knowledge and their ability to

concretize problem situations.

In addition, the incorrect use of the fractions specified in the mathematical expression
and the requirement for different or additional operations during the solution process indicate
difficulties in understanding the operation structure and in reflecting the mathematical
expression in the problem situation. Similarly, Xie and Masingila (2017) asked preservice
teachers to construct a problem situation given a mathematical expression; however,
participants were observed not to use the fractions in the expression. The literature frequently
reports these challenges—namely, incomplete comprehension of the mathematical expression
and difficulty in creating an appropriate problem context—during preservice teachers’ problem-
posing processes (Toluk-Ugar, 2009). Taken together, these findings suggest gaps in the
integration of content knowledge and pedagogical content knowledge among preservice

teachers.

Lastly, the absence of a question stem also points to conceptual shortcomings in the
problem-posing process. The question stem is a guiding element in problem-solving and is
critical for ensuring that problems are meaningful and solution-oriented (Kar, 2014). Consistent
with these findings, Osana and Royea (2011) reported that preservice teachers often generated
problems calling for operations other than the one requested, failed to provide sufficient
information for a solution, and did not include a question stem. Insufficiency in the question
stem indicates that preservice teachers need support in structuring problem situations and in

formulating clear, comprehensible questions.

The results further show that preservice teachers predominantly framed division-with-
fractions problems within the measurement meaning. This pattern suggests that they did not

sufficiently explore the other semantic types of fraction division. Mathematically, division with
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fractions admits multiple meanings: in addition to measurement, there are partitioning (Van de
Walle et al., 2014), comparison (Mutlu, 2023), and part—whole relations (Isik et al., 2011), each
of which entails more complex forms of reasoning (Lamon, 2007). The tendency to focus
primarily on measurement implies a limited grasp of the operational structure and,
consequently, a more superficial approach to problem construction. Similarly, Isik et al. (2011)
observed that preservice teachers’ conceptual understanding of division with fractions was
largely measurement-based, with concepts such as comparison insufficiently internalized. Taken
together, these findings underscore the need to address mathematical concepts in problem-

posing processes more broadly and from multiple dimensions.

The findings of this study demonstrate that preservice primary school teachers
experience notable deficiencies at both conceptual and contextual levels in the process of
problem posing related to division with fractions. Among the 37 problem situations evaluated
as aligned with the dataset, only 24 were found to be mathematically and contextually valid,
indicating that participants’ problem-posing skills were not at the desired level. Similar results
have been reported in previous studies. For instance, McAllister and Beaver (2012) emphasized
that both preservice teachers and students frequently make errors in expressing units accurately
and consistently in their problem situations, which renders the problems incomprehensible. In
the same vein, the present study also revealed that the ambiguity of unit wholes in some division
problems written by preservice teachers obscured the context and purpose of the problem,

thereby hindering comprehension—findings consistent with those of previous research.

Furthermore, the inappropriate formulation of question stems and the inclusion of
contextually inconsistent expressions in the problem situations indicate conceptual
shortcomings in the problem-posing process. In particular, representing tangible objects such as
hazelnuts using fractional portions like “1/4” is neither logical nor realistic, suggesting that
preservice teachers often fail to consider principles of contextual coherence and
meaningfulness. Such issues reflect difficulties in integrating pedagogical content knowledge
with mathematical content knowledge. As noted in the literature, problem posing involves not
only mathematical operations but also the construction of the contextual framework that gives
those operations meaning (Aydogdu, 2024). A lack of contextual structure diminishes the
realism and meaningfulness of problem situations, which can adversely affect the development

of mathematical thinking skills for both preservice teachers and students.
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In conclusion, this study—examining mathematical problem situations created by
preservice primary teachers concerning division with fractions—shows that while most
participants were willing to pose problems based on the given mathematical expression, more
than half of the problems lacked contextual grounding, misused fractions, omitted appropriate
guestion stems, or required different operations. Additionally, most of the problems that were
aligned with the dataset focused exclusively on the measurement meaning, while validity issues
such as missing units and inappropriate question stems were prevalent. Overall, the results
reveal that preservice teachers’ problem-posing skills are insufficient in terms of semantic

diversity and contextual-mathematical validity.
In line with these findings, the following recommendations are proposed:

* Problem-posing skills should be addressed in teacher education programs by

integrating both content knowledge and pedagogical dimensions.

e The different semantic types of division with fractions (e.g., measurement,

comparison) should be taught systematically.

e Practical workshops and sample problem analyses should be conducted to help
preservice teachers develop skills in selecting appropriate units, explicitly stating units, and

constructing question stems that are consistent with real-life contexts.

¢ Future research may focus on experimental instructional designs aimed at improving
teachers’ abilities to create meaningful contexts, choose appropriate units, and structure

coherent question stems.

e Comparative studies may be conducted across different operation types, grade levels,

or curricula.
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1. Giris

Bu calisma, sinif 6gretmeni adaylarinin kesirlerle bélme islemi lzerine matematiksel
problem kurma becerilerini incelemeyi amaclamaktadir. Kesirlerle bolme, 6grenciler icin
kavramsal olarak zorlayici ve ¢ok boyutlu bir siirectir; bu nedenle bu islemin 06gretimi,
Ogrencilerin temel matematiksel anlayislarini gelistirmeleri ve ileri diizey matematik
kavramlarini 6grenmeleri agisindan kritik 6neme sahiptir. Sinif 6gretmeni adaylarinin, sayi
climleleri ve glinliik yasam baglamlarini kullanarak 6zglin problemler olusturabilme yetenekleri,
hem onlarin pedagojik alan bilgisi hem de problem kurma becerilerini yansitmaktadir. Bu
baglamda calisma, adaylarin kesirlerle bolme konusundaki kavramsal anlayislarini, problem
kurma yaklasimlarini ve matematik 6gretiminde karsilasilan gticlikleri ele alis bicimlerini ortaya

koymayi hedeflemektedir.

Matematik egitimi alaninda Turkiye’de son yillarda gerceklestirilen ulusal ve uluslararasi
degerlendirmeler, 6grencilerin temel matematiksel kavramlari anlamada ve uygulamada cesitli
glclikler yasadigini ortaya koymaktadir. PISA 2022 sonuglarina gore Tirkiye’de 6grencilerin
yalnizca %61’i matematikte asgari yeterlik dizeyi olan 2. seviyeye ulasabilmistir; en yiksek
yeterlik diizeyleri olan 5. ve 6. seviyelerde performans gosteren 6grenci orani ise %5 diizeyinde
kalmistir. Bu oranlar, OECD ortalamalarinin belirgin bicimde altinda yer almaktadir (MEB, 2022).
TIMSS verileri de bu durumu desteklemekte ve 6grencilerin en fazla hatayi 6zellikle kesirler ve
kesirlerin temel teskil ettigi ondalik sayilar konularinda yaptiklarini ortaya koymaktadir (Kokl,
2017). Kesirlerin 6gretilmesi ve 6grenilmesinin geleneksel olarak problemli bir konu oldugu
bilinmektedir (Charalambous & Pinta-Pantazi, 2005). Okul mifredatinda yer alan konular
arasinda kesirler, 6grenme siiresi ve 6gretim zorlugu agisindan one ¢ikar. Hem matematiksel
karmasikligi hem de bilissel giicliik diizeyi yiiksektir. ileri diizey matematik ve fen basarisinin
temel taslarindan biri olmasinin yani sira, arastirmalarin da en fazla odaklandigi alanlardan biridir

(Lamon, 2007).

Kesir kavraminin dogasina iliskin karmasikhk, 6grencilerin bu konuda kalici gigliikler
yasamalarinin temel nedenlerinden biri olarak ortaya cikmaktadir. Ogrencilerin kesirler
konusunda hem kavramsal hem de islemsel yeterliklerinin distk oldugu, cesitli arastirmalarla
da desteklenmektedir (Aksu, 1997; Newstead & Murray, 1998). Ogrenciler genellikle kesirlerin
anlamina odaklanmak yerine formiilleri ve algoritmalari ezberlemeye calismakta ve kesrin
sembolik gdsterimi olan a/b’yi tek bir sayi olarak algilamakta giicliik cekmektedirler. Ogrencilerin

kesirleri derinlemesine anlamakta karsilastiklari bu glgliikler incelendiginde, bunlarin ya
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rasyonel sayilarin sembolik gbsteriminin iki sayi icermesi gibi kesir kavraminin dogasindan (Behr
vd., 2012) ya da kesir 6gretiminde etkili ve bilingli 6gretim yapilmamasindan kaynaklandigi ileri
sirilmektedir (Lamon, 2008). Bu durum, 6grencilerin kesir kavramini anlamasinda ve bu kavrami

farkl baglamlarda uygulamasinda 6nemli engeller olusturmaktadir.

Kesirlerle yapilan islemler icerisinde, bolme islemi 6grencilerin en yogun kavramsal
glclik yasadigl konulardan biri olarak 6ne ¢ikmaktadir. Kesirlerle bélme islemi, 6grenciler igin
farkli temsil ve anlam yollari arasinda gegis gerektiren cok katmanh bir dlstinsel slirectir (Wahyu
vd., 2020; Zembat, 2015). Bu islem dogasi geregi soyut ve ¢ok boyutlu bir yapi barindirmakta
olup, diger temel islemler kadar sezgisel degildir. Ogrenciler dzellikle “bir seyin icinde kag tane
var?” ya da “bir seyi kag gruba ayirdim?” gibi bélme anlamlarini kesirler araciligiyla ifade etmekte
glclik cekerler. Bu gliclik, hem glinliik yasamda bu tir durumlarin daha sinirli baglamlarda
karsilik bulmasindan hem de 6gretim siireclerinde kavramsal temellendirmeye yeterince yer
verilmemesinden kaynaklanmaktadir (Georgia Department of Education, 2019). Nitekim bircok
Ogrenci ve 6gretmen adayi, kesirlerle bélme isleminin algoritmasini uygulayabilmekte; ancak bu
islemin altinda yatan anlami agiklamada yetersiz kalmaktadir (Isiksal, 2006; Tirosh, 2000). Oysa
bu konu, oran, yilizde, egim ve ondalik gosterim gibi bircok matematiksel kavramin
anlasilabilmesi icin temel bir 6neme sahiptir. Ayrica kesirlerle bélme islemi, cebir 6grenme
alaniyla, kesirlerle carpma ve kesirlerle gikarma gibi diger islemlerle de yakindan iligkilidir
(Butliner, 2019). Ancak 6grenciler cogu zaman kesirle bélme sonucunun kiiciik olmasi gerektigini
ya da bolenin mutlaka tamsayr olmasi gerektigini dlstinerek kavram vyanilgilarina
kapilmaktadirlar (Tirosh, 2000). Bu nedenle 6gretim programlarinda 6grencilerin yalnizca islemi
uygulamalarini degil, ayni zamanda bu islemin ne anlama geldigini kavramsal olarak da anlayip

anlamadiklarini sorgulayan etkinliklere yer verilmesi bliyiilk 6nem tasimaktadir.

ilkokul yillarinin, 6grencilerin matematiksel kavramlari yapilandirdigi kritik bir dénem
oldugu duslnildiaginde, kesirlerle ilgili erken 6grenme glgliklerinin ilerleyen yillardaki
matematik 6grenmelerine dnemli dlciide yon verdigi gorilmektedir. Ozellikle ilkokul yillarinda
kesirlerle ilgili yasanan 6grenme glcliklerinin sonraki egitim yasantisinda matematik basarisi
Uzerinde belirleyici oldugu bilinmektedir (Siegler vd., 2012). Clinku ilkokul yillari, 6grencilerin
matematikle tanistigi ve temel kavramlari 6grendigi donemdir. Ozellikle 1-3. siniflar,
ogrencilerin gelecekteki matematiksel basarilari icin gerekli olan temel beceri ve anlayislari
gelistirdikleri donemdir (Education Review Office [ERO], 2024). Arastirmalar, erken dénem
matematik becerilerinin yalnizca ilerleyen yillardaki akademik basariyi degil, ayni zamanda lise

mezuniyeti ve yasam boyu kazanim gibi uzun vadeli sonuglari da etkiledigini gdstermektedir
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(Platas at el., 2022). Bu baglamda diinya genelinde birgok (ilke, ilkokul diizeyinde matematik

O0gretiminin niteligini artirmaya yonelik adimlar atmaktadir (Sitabkhan & Platas, 2018).

Ogrencilerin saglam bir matematik temeli gelistirmeleri, biyik olciide sinif
O0gretmenlerinin sahip olduklari icerik bilgisi ve pedagojik yeterliliklerine baghdir. Etkili bir
matematik 6gretimi icin 6gretmenlerin yalnizca matematiksel kavramlara hakim olmalari yeterli
degildir; ayni zamanda bu kavramlarin 6grenciler tarafindan nasil 6grenilecegini de bilmeleri
gerekmektedir. Bu baglamda, 6gretmene 6zgi bir bilgi tiiri olarak tanimlanan pedagojik alan
bilgisi, matematiksel olarak yetkin bir bireyin dahi genellikle sahip olmadig 6zel bir bilgi
bitlininG ifade eder. Bu bilgi, 6gretmenin matematiksel icerigi 6grencilerin anlayabilecegi
bicimde sunmasina olanak taniyan strateji ve yaklasimlari kapsamaktadir (Van de Walle vd.,
2015, s. 152). Ozellikle kesirler gibi soyut ve cok boyutlu yapiya sahip matematiksel konularin
o0gretiminde, 6gretmenlerin hem konuya iliskin derinlemesine ve esnek bir bilgiye sahip olmalari
hem de bu bilgiyi somut temsiller araciligiyla agiklayabilmeleri, 6grenci hatalarini taniyabilmeleri

ve uygun problem tirleriyle etkili 6gretim uygulamalari gerceklestirebilmeleri beklenmektedir.

Bu kapsamda 6gretmenlerin problem kurma becerisi bliyiik 6nem tasimaktadir. Alan
yazinda problem kurmanin matematik 6gretiminde kendisine atfedilen rolii oynayabilmesi igin
O0gretmen ve 6gretmen adaylarinin problem kurma bilgi ve becerisine sahip olmalari gerektigi
vurgulanmaktadir (Kar, 2023, s. 243). Zira ders kitaplari ya da cesitli kaynaklardaki hazir
problemler her zaman 6grencilerin diizeyine, ilgisine veya ihtiyaglarina uygun olmayabilir. Bu
gibi durumlarda 6gretmenin, konuya uygun, amaca hizmet eden ve 06grenme slrecini
destekleyen yeni ve 6zglin problemler Uretebilmesi gerekir (Albayrak, 2000). Problem kurma
becerisi, 6gretmenlerin kavramsal ve islemsel bilgilerini bitlincil bicimde kullanmalarina olanak
tanir; bu da pedagojik alan bilgisi kapsamindaki yeterliklerini pekistirerek matematik 6gretiminin
niteligini artirir. Boylelikle 6gretmenler, 6grencilerin anlamalarini destekleyecek, 6grenmeyi
zenginlestirecek ve matematigi glinlik vyasamla iliskilendirecek problem durumlar

tasarlayabilirler.

Ancak arastirmalar gerek yliksek gelirli gerekse diisiik ve orta gelirli Glkelerde birgok sinif
O0gretmeninin matematik 6gretimi konusunda yeterli donanima sahip olmadigini géstermektedir
(Bold vd., 2017; Hoppers vd., 2009). Nitekim ERO’nun 2023 yilinda gergeklestirdigi arastirmaya
gore, yeni goreve baslayan ilkokul 6gretmenlerinin %24’lG matematik icerik bilgileri agisindan
kendilerini yeterli gormediklerini ifade etmistir (ERO, 2024). Bu bulgu, 6gretmen adaylarinin

ozellikle mesleki yasamlarinin basinda, yani 6gretmen yetistirme siirecinde, hem igerik bilgisi
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hem de pedagojik alan bilgisi yoninden desteklenmelerinin ne denli dnemli oldugunu ortaya
koymaktadir (Ball, 1990; Shulman, 1986). Erken yasta edinilen yanlis matematiksel kavrayislarin
uzun vadede 6grenme Uzerinde kalici olumsuz etkiler birakabilecegi gbz 6niine alindiginda, sinif
O0gretmeni adaylarinin bu bilgileri dogru ve derinlemesine bicimde kazanmalari kritik bir

gerekliliktir.

Bu baglamda sinif 6gretmeni adaylarinin, kesirlerle bélme islemine iliskin verilen sayi
climlelerinden hareketle ve gilinlik yasam baglamiyla iliskilendirerek olusturduklari
matematiksel problem durumlarini incelemek, hem 6gretmen adaylarinin pedagojik alan bilgisi
hem de problem kurma becerileri agisindan énemli bir arastirma alani olusturmaktadir. Bu
calisma, 6gretmen adaylarinin bu slirecteki kavramsal yaklasimlarini analiz ederek, matematik

egitiminde karsilasilan gigcliiklerin Gstesinden gelme yollarina i1sik tutmayi amaclamaktadir.
2. Yontem

Bu arastirma, betimsel arastirma yontemi esas alinarak ylratilmustir (Karasar, 2012).
Calismada temel nitel arastirma yaklasimi benimsenmistir. Merriam’a (2013, s. 22) gore nitel bir
arastirma yuritmek icin calismanin mutlaka fenomenoloji, kuram olusturma, anlati, elestirel
calisma ya da etnografi gibi belirli bir desene dayanmasi gerekmez. “Genel”, “temel” ve
“yorumlayicl” gibi siniflandirmalarin hangisinin daha uygun oldugu konusunda uzun sire
tereddit yasadigini belirten Merriam, tim nitel arastirmalarin 6ziinde yorumlayici bir yapiya
sahip oldugunu vurgulayarak bu tir ¢alismalari temel nitel arastirma olarak adlandirmayi tercih
ettigini ifade eder. Bu baglamda arastirmada, bir yliksekdgretim kurumunun Sinif Egitimi Lisans
Programi’'nda 6grenim gérmekte olan 6gretmen adaylarinin kesirlerle bélme islemine yonelik
sayl cUimlelerinden hareketle olusturduklari problem durumlari, betimsel ve temel nitel

arastirma yaklasimi temelinde incelenmistir.
2.1. Katihmcilar

Arastirmanin c¢alisma grubunu, bir yiksekdgretim kurumunun Sinif Egitimi Lisans
Programi’'nda 6grenim goren 101 sinif 6gretmeni adayi olusturmaktadir. Katiimcilar, 6gretmen
adaylarinin meslek 6ncesi yeterliklerini ortaya koymanin arastirmanin temel hedefi olmasi
nedeniyle amacgli 6érnekleme yaklasimiyla secilmis; ayrica erisilebilir olmalari veri toplama

sirecini desteklemistir (Cohen vd., 2005).
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Tablo 1
Katilimcilarin Cinsiyet ve Sinif Diizeyine Gére Dagilimi
Cinsiyet 1.Sinif 3.Sinif Toplam
Kadin 37 39 76
Erkek 14 11 25
Toplam 51 50 101

2.1. Veri Toplama Araglari

Lin (2004) tarafindan 6nerilen problem kurma etkinliklerinden biri olan sayi ciimlelerine
yonelik problem kurma etkinligi bu calismada kullaniimistir. Bu kapsamda 6gretmen adaylarina
tam sayili bir kesrin bir kesre bolinmesine yonelik olarak “2 1/2 + 1/4” matematik islemi
(number sentence) verilmistir. Ogretmen adaylarindan, verilen islemi gerektiren bir problem
durumu Uretmeleri istenmistir. Problem climlesi olusturmakta zorlananlarin cevabi bos

birakabilecekleri belirtilmistir.
2.2. Verilerin Analizi

Calismada, veri analiz siirecinde betimsel analiz kullaniimistir. Miles ve Huberman’a
(1994) gore betimsel analiz, genellikle nitel veri setinin farkli niteliklerinin tanimlanmasi ve genel
ozelliklerinin ortaya konulmasinda tercih edilmektedir. Bu galismada betimsel analiz siireci,

Dawson (2009) tarafindan belirtilen asamalar cercevesinde yurttilmustir.

Buna gobre, calismanin sorularindan, kavramsal cergevesinden ve alan vyazin
taramasindan elde edilen boyutlardan bir analiz gergevesi olusturulmus ve verilerin hangi
kategoriler altinda dizenlenecegi belirlenmistir. Daha sonra, 6gretmen adaylarinin cevaplari
arastirmaci tarafindan birgok kez incelenmis ve alan yazin taramasindan (Kar, 2014; Mutlu, 2023;
Van de Walle vd., 2015) elde edilen bulgular dogrultusunda kategorilere uygun bir analiz sistemi

olusturulmustur. Verileri analiz etmek icin kullanilan kategoriler sirasiyla su sekilde siralanabilir:

Ogretmen adaylar tarafindan olusturulan problemler, dncelikle “veri setine uygun”,
“veri setine uygun degil” ve “bos” olmak lizere ¢ ana kategori altinda incelenmistir. Veri setine
uygun kategorisi, glinlik yasam durumlarini iceren ve bir hikaye yapisina sahip problem
ifadelerini kapsamaktadir. Bu kategoride yer alan problemlerde; soru kékiin(n agik¢a bulunmasi,
bélinen ve bolen kesirlerin her ikisinin de net olarak ifade edilmesi, ayrica problemin ¢éziimiine
yalnizca problemde belirtilen islemin kullanilmasi suretiyle ulasilabilmesi esas alinmistir. Bu

III

Olgltleri karsilamayan problemler “veri setine uygun degil” olarak kodlanmistir. Ayrica,
O0gretmen adayinin problem durumu belirtmedigi 6rnekler “bos” kategorisi altinda

degerlendirilmistir.
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Ornegin, 6gretmen adaylarindan birinin olusturdugu “2 tam 1/2 icinde kag tane 1/4
vardir?” problem durumu, glnlik yasam durumunu icermedigi icin veri setine uygun olarak
kodlanmamistir. Benzer sekilde, baska bir 6gretmen adayinin “2 tepsi ve yarim tepsi boregi 4
arkadas yemistir. Her arkadasa ne kadar borek diismiistiir?” seklindeki problemi, problemde 1/4
kesrinin yer almamasi nedeniyle veri setine uygun degil olarak siniflandirilmigtir. Ayrica, bir diger
problem 6rneginde “Ali, uzunlugu 2 tam 1/2 metre olan bir yolda kosmaya karar vermistir. Ali
bu yolun 1/4'in0 kostuguna gore toplamda kag metre kosmustur?” ifadesi yer almakta olup, bu
problemin ¢6ziimlne yalnizca problemde istenen islemle ulasiimadigindan veri setine uygun
olmadigi degerlendirilmistir. Buna karsilik, “1/4 kurabiye bir porsiyon ediyorsa, 2 tam 1/2
kurabiye kag porsiyon eder?” problem durumu, hikayesi olmasi, soru koki icermesi, her iki kesrin
yer almasi ve sorunun yalnizca bu iki kesir kullanilarak ¢éziilebilmesi nedeniyle veri setine uygun

olarak kodlanmistir.

Ogretmen adaylari tarafindan olusturulan bélme islemine yénelik sézel problemler,
anlam tirlerine gore “6lgme”, “karsilastirma”, “parca-bitin” ve “parcalara ayirma” kategorileri
altinda siniflandinilmistir. Ornegin, 6gretmen adaylarindan birinin hazirladig “Ahmet, 2 tam 1/2
elmayi ceyrek elmalik dilimlere ayirmak istiyor. Toplamda ka¢ ceyrek elma elde etmis olur?”
problemi 6lgme turtinde degerlendirilmistir. Buna karsilik, “Bir isci bir giinde isin 1/4’Gni
yapiyorsa, 2 tam 1/2’sini kag glinde yapar?” problemi karsilastirma tirinde siniflandiriimistir.
Ayrica, “Seyma’nin 1/4 ddevi vardir. Odevlerini bitirmek icin 2,5 saati vardir. Buna gére Seyma
her bir 6devi tamamlamak igin kag saate ihtiya¢ duyar?” problemi parg¢a-bitiin anlam tiiriinde
degerlendirilmistir. Bununla birlikte, veri analiz siirecinin bir sonraki asamasinda gegersiz
sayilacak olmasina ragmen, bir 6gretmen adayinin olusturdugu “Elif'in dogum giini igin bir pasta
alinmistir. Elif ve arkadaslari toplam 1/4 kisidir. Pasta 5/2 olduguna gére her birine ne kadar

pasta diser?” problem durumu dikkate alinarak, bélme isleminin parcalara ayirma anlami da

analiz kapsaminda kategorilere dahil edilmistir.

Ogretmen adaylarinin olusturdugu problemler, son asamada gecerlik dlciitlerine gére
siniflandinimistir. Bir problemin gecerli sayilabilmesi icin, kesir sayisina uygun bir soru kékini
icermesi ve kesirle iliskili uygun birimin belirlenmis olmasi gerekmektedir. Ornegin, bir 5gretmen
adayi tarafindan kurulan ‘Hatice teyzenin 2 tan 1/2 kilo findigi vardir. Hatice teyzenin 20 tane
cocugu vardir. Yettigi kadar cocuguna 1 /4 |tk findik verecektir. Buna gore Hatice teyzenin kag
tane ¢ocuguna 1/ 4 luk findik diser?’ problemi, ‘Buna gére Hatice teyzenin kag tane ¢ocuguna
1/ 4 luk findik duser?’ seklindeki soru koéki nedeniyle islem sonucuna dogal sayi anlami

ylklenmesi sebebiyle gegerli kabul edilmemistir. Findigin bollnebilir bir nesne olmasina ragmen,
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ceyrek porsiyonlar halinde tiketilmesi gercek¢i olmadigindan, bu problem durumu soru
kokunin niteligi itibariyla gecersiz olarak kodlanmistir. Benzer sekilde, bir baska 6gretmen aday
tarafindan olusturulan ‘Elimde iki dolu strahi ve yarim dolu sirahi vardir. Her bardagi 1/4'lik
kismini dolduracak sekilde dokersem, kac¢ adet bardagi doldururum?’ problemi, birim
belirtiimemesi nedeniyle gegersiz kabul edilmistir; burada sivi élgciim birimi olarak litre gibi bir
birimin kullanilmasi gerekmektedir. Buna karsilik, ‘Elimizde 2 tam 1/2 litre meyve suyumuz
vardir. 1/4 litrelik bardaklara doldurmak isteniyor. Kac adet bardaga ihtiyacimiz vardir?’ seklinde
kurulan problem durumu ise, soru kokiiniin uygun niteligi ve gerekli birimleri icermesi sebebiyle

gecerli olarak degerlendirilmistir.

Veri analizi sirecinde kullanilan kategori sistemine paralel olarak, her kod igin
aciklamalar iceren bir kilavuz hazirlanmistir.  Analizler MAXQDA 20 programi ile
gerceklestirilmistir. iki arastirmaci bagimsiz olarak kodlama yapmistir. Kodlayicilar éncelikle
O0gretmen adaylari tarafindan olusturulan problem durumlarini analiz etmislerdir. Kodlayicilar
arasi giivenirlik, rastgele secilen 30 problem durumu {izerinden hesaplanmustir. iki kodlayici
arasindaki uyum, Miles ve Huberman’in (1994) formilu ile degerlendirilmistir. Arastirmada
kodlayicilar arasi glivenirlik %83 olarak bulunmustur. Miles ve Huberman’a (1994) gére, %70’in
Uzerindeki glivenirlik kabul edilebilir diizeydedir. Bu nedenle, analizden elde edilen sonuglar

guvenilir kabul edilmistir.
2.3. Uygulama Siireci

Veri toplama araci, sinif egitimi lisans programindaki 6grencilere 10—15 Temmuz 2025
tarihlerinde uygulanmistir. Veriler toplanmadan 6nce gerekli etik kurul onayi alinmistir (Etik
Kurul Toplanti Tarihi: 27.06.2025, Protokol No: 08/02). Hazirlanan sayi climlesi, elektronik
ortamda 6gretmen adaylarina ulastirilmis ve onlardan verilen sayi ciimlesine yonelik sozel

problem kurmalari istenmistir.
3. Bulgular

Bu bolimde 6gretmen adaylarinin kesirlerle bélme islemine yonelik olusturduklari sozel
problemler analiz edilmistir. Bulgular, nicel veriler temelinde yapilandiriimis ve 6gretmen
adaylari tarafindan olusturulan problem durumlari 6rnekleri ile desteklenmistir. Ayrica her alt

bashga iliskin olusturulan ¢ubuk grafiklerle dagilimlar gorsellestirilmis ve yorumlanmistir.
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3.1. Yanitlama Durumu

Toplam 101 katilimcinin 92’si agik uclu soruya gecerli bir yanit vermistir. Sadece 9
katilimci herhangi bir problem durumu olusturmazken, bu durum %91’lik bir katihm oranina
isaret etmektedir. Grafik 1'de gorildigu gibi 6gretmen adaylarinin verilen problem durumu

olusturma gorevine ylksek diizeyde katilim gostermislerdir.

Grafik 1

Yanitlama Durumu
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3.2. Veri Setine Uygunluk

Katilimcilarin olusturdugu 92 problem senaryosundan yalnizca 37 tanesi, kesirlerle bélme
islemine iliskin belirlenen olgitlere uygun bulunarak veri setine dahil edilmistir. Geri kalan 55
problem cesitli nedenlerle elenmistir. Uygun olmama nedenlerinin dagilimi Grafik 2'de

gorilmektedir.

Grafik 2

Problem Durumlarinin Veri Setine Uygun Olmama Nedenlerine Gére Dagilimi
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Bu dagihm, 6gretmen adaylarinin problem senaryosu olusturma sirecinde siklikla “2
1/2: 1/4” bigimindeki bélme islemini dogrudan icermeyen, cok asamali ve birden fazla islem

gerektiren problem yapilar gelistirdiklerini ya da ¢6ziim icin farkl islemlere ihtiya¢ duyulan
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durumlar olusturduklarini ortaya koymaktadir. Ornegin, “Sevval’in 2,5 litre suyu vardir. Once
bunu yarim litreliklere, sonra geyrek litreliklere boler ve ilk sonucu ikincisine boéler (K65)” ifadesi,
cok islemli yapisi nedeniyle; “Ali uzunlugu 2 tam 1/2 metre olan bir yolda kosmaya karar
vermistir. Ali bu yolun 1/4'Un0 kostuguna goére toplamda ka¢g metre kosmustur? (E1)” problem
durumu ise ¢6ziim surecinde bolme islemi yerine ¢arpma isleminin gerekli olmasi nedeniyle veri

setine uygun olmayan problem 6rnekleri arasinda degerlendirilmistir.

Bununla birlikte, 6gretmen adaylarinin “2 1/2: 1/4” matematiksel ifadesinde yer alan
kesirleri olusturduklari problem durumlarinda dogrudan kullanmadiklari da gorilmustir.
Ornegin, bir 6gretmen aday! “Hakan 2 tam 1/2 pastasi vardi. Bu pastalari 2 tam 1/4 pasta yiyen
arkadaslarindan esit dagitmak istiyor. Kag kisi yetecek kadar pastasi vardir? (E19)” bigciminde bir
problem olusturmus, ancak 1/4 kesrine ya da bu kesri karsilayacak olan “ceyrek” ifadesine yer
vermemistir. Benzer sekilde, E24 kodlu 6gretmen adayi tarafindan olusturulan “4 tane ¢ocugu
olan bir anne evde olan 2,5 ekmegi 4 cocuguna esit bir sekilde paylastiracaktir. Bu paylasma
sonucu ekmek toplam kag esit parcaya ayrilmistir?” problem durumunda da paylasim mantigi,

dogrudan ceyrek kavrami yerine “4” tam sayisi (izerinden kurulmustur.

Bazi 6gretmen adaylarinin olusturdugu problem durumlarinda ise soru kokiniin yer
almadigi belirlenmis ve bu durumlar veri setine uygun degil olarak kodlanmistir. Ornegin, K72
kodlu 6gretmen adayinin “4 tane pasta diisiinelim. 2 tanesini hi¢ bolmeden birini 2 esit parcaya
ayirip bir pargasina alalim. Son pastayi 4'e bolip 1 pargasina alalim.” bigiminde olusturdugu

problemde herhangi bir soru koki bulunmadigi igin bu problem veri setine uygun degildir.

Ayrica, bazi problem durumlarinin baglamsal bir hikdyeye sahip olmamasi da bu
durumlarin veri setine uygun degil olarak siniflandiriimasina neden olmustur. Ornegin, K18 kodlu
O6gretmen adayinin olusturdugu “2 tam 1/2'de kag tane 1/4 vardir?” problem durumu, herhangi

bir baglam sunmadigi ve glinlik yasamla iliskilendirilmedigi icin veri setine uygun bulunmamistir.

Tum bu bulgular, 6gretmen adaylarinin ilgili matematiksel ifadenin gerektirdigi islem
yapisini kavrama ve bunu gercek yasam baglamina uygun bicimde problem durumuna yansitma
konusunda gliclik yasadiklarini ve bu nedenle matematiksel ifadenin butlincil bir sekilde

yapilandirilmasinda yetersiz kaldiklarini ortaya koymaktadir.
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3.3. Anlamsal Tiirler

Veri setine uygun olarak degerlendirilen 37 problem durumu, dort temel anlamsal
kategori cercevesinde siniflandiriimistir. Grafik 3’te, 6gretmen adaylar tarafindan olusturulan

problem durumlarinin anlamsal tirlerine gére dagilimi sunulmaktadir.

Grafik 3

Problem Durumlarinin Anlamsal Tiirlerine Gére Dagilimi
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Grafik 3’'te de gorildigl Uzere, 6gretmen adaylarinin buyik bir bolimi problem
durumlarini kesirlerle bolme isleminin Olgme anlami cergevesinde kurgulamislardir. Bu
dogrultuda gelistirilen problem senaryolarinda, belirli bir bitliniin icinde verilen bir kesrin kag
kez yer aldigini sorgulayan ifadeler 6ne cikmaktadir. Ornegin, “iki biitiin bir yarim pizzanin iginde
kag tane 1/4 bulunmaktadir? (K16)” ya da “Yasin'in 2 tam 1/2 litrelik kolasi vardir. Her biri 1/4
litre olan bardaklara koymak istiyor. Kag¢ bardak doldurabilir? (E17)” gibi 6rnekler, bu tirin tipik

yansimalaridir.

Bununla birlikte, 6gretmen adaylarinin daha sinirli sayida da olsa iki nicelik arasindaki
orantisal iliskiyi temel alan karsilastirma tlirlinde problem durumlari olusturduklari gézlenmistir.
Ornegin, “1/4 kurabiye bir porsiyon ediyorsa, 2 tam 1/2 kurabiye ka¢ porsiyon eder? (K18)” ya
da “Elif'in elinde 2 tam bir de yarim kutu boya vardir. Bu boyalar ile duvar boyamasi
gerekmektedir. Bir tam duvar 1/4'lik kutu boya ile boyanmaktadir. Elif elindeki boyalarla kag

duvar boyayabilir? (K33)” ifadeleri, karsilastirma anlami iceren 6rnekler arasinda yer almaktadir.

Bazi 6gretmen adaylari ise, daha sonraki gecerlik degerlendirmesi kapsaminda gecerli
sayllmayacak olmasina karsin, bir bitlnin esit parcalara ayrilmasina yonelik pargalara ayirma
anlami tasiyan problem durumlari gelistirmistir. Bu kategoriye 6rnek olarak “Elif'in dogum giinii
icin bir pasta alinmustir. Elif ve arkadaslari toplam 1/4 kisidir. Pasta 5/2 olduguna gére her birine

ne kadar pasta duser? (K53)” ya da “Ahmet'in 2,5 lirasi vardir. Ahmet bu parayi 1/4 esit parcaya
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bollp yiyenlerine dagitacaktir. Her bir yiyene ne kadar para diiser? (E21)” problem senaryolari

gosterilebilir.

Ote yandan, yalnizca bir 6gretmen adayinin olusturdugu bir problem durumu, parca-
biutin anlami kapsaminda degerlendirilmistir: “Seyma’nin 1/4’lik 6devi 2,5 saat surliyorsa,

tamami kag saat strer? (K1)”.

Bu dagilim, 6gretmen adaylarinin en cok kesirlerle bélme isleminin 6lgme anlamina
odaklandiklarini, buna karsin karsilastirma, parga-biitiin ve pargalara ayirma gibi diger anlamsal

turleri ise daha sinirli bicimde ele aldiklarini géstermektedir.
3.4. Problem Senaryolarinin Gegerliligi

Veri setine uygun buluna 37 problem durumundan sadece 24’G matematiksel ve
baglamsal agidan gecerli bulunmustur. Diger 13 problem durumunun gegerli bulunmama

nedenlerinin dagilimi Grafik 4’te gérilmektedir.
Grafik 4
Problem Durumlarinin Gegerli Olmama Durumlarina Gére Dagilimi
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Gegersiz olarak degerlendirilen problem durumlarinin biyik bir kisminin, uygun
olmayan ya da belirsiz birim kullanimi nedeniyle gecersiz sayildigi gérilmektedir. Ornegin, “K7”
kodlu 6gretmen adayinin olusturdugu “Elimde iki dolu siirahi ve yarim dolu strahi vardir. Her
bardagi 1/4'luk kismini dolduracak sekilde dokersem, kag adet bardagi doldururum?” ifadesinde
sivi miktarinin olgciimine iliskin birim (6rnegin litre) belirtilmedigi icin problem baglamsal olarak
gecersiz bulunmustur. Benzer sekilde, “Cansu'nun babaannesinin dogum guni icin 2 tam 1/2
uzunlugunda hediye paketi vardir. Cansu her biri hediye paketini 1/4 uzunluguna ayiriyor. Cansu
kac paket hediye kagidi vardir? (K20)” probleminde de birim ifadesinin belirsizligi nedeniyle

gecersizlik karari verilmistir.
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Ote yandan, bazi 6gretmen adaylarinin olusturdugu problem durumlarinin, uygun
olmayan soru koki yapisi nedeniyle gegersiz olarak degerlendirildigi belirlenmistir. Ornegin,
“Hatice teyzenin 2 tam 1/2 kilo findig1 vardir. Hatice teyzenin 20 tane ¢cocugu vardir. Yettigi kadar
gocuguna 1/4 luk findik verecektir. Buna gore Hatice teyzenin kag tane ¢ocuguna 1/4 lik findik
diser? (K3)” probleminde, findik gibi bir gidanin “1/4 1Gk” 6lgulerde paylastiriimasinin gergek
yasam baglaminda anlamli olmamasi nedeniyle, problem gecerli kabul edilmemistir. Benzer
sekilde, “Elif'in bahcesinde toplam 2 tam 1/2 cilegi vardir. Elif bunlari arkadaslarina paylastirmak
istemektedir. Cilekleri 1/4'lik paketlere koymustur. Elif'in toplam kag paket cilegi olmustur?
(K38)” probleminde cilegin “1/4'luk” birimlere ayrilarak paketlenmesi gercekei bulunmamis ve

bu nedenle problem gecgersiz sayllmistir.

Bu bulgular, 6gretmen adaylarinin kesirlerle bélme islemine yonelik kavramsal bilgi
diizeylerinin ve problem yazma becerilerinin gelistiriimesi gerektigini ortaya koymaktadir.
Ozellikle uygun bir baglam olusturma, islem tiirii ile baglam uyumu saglama ve 6l¢i birimlerinin

acikca ifade edilmesi konularinda 6gretimsel destege ihtiya¢ duyuldugu anlasiimaktadir.
3. Sonug, Tartisma ve Oneriler

Bu arastirma, sinif 6gretmeni adaylarinin kesirlerle bdlme islemine iliskin problem kurma
becerilerini degerlendirmeyi amaclamaktadir. Elde edilen bulgular, katilimcilarin biyiik bir
¢ogunlugunun kendilerine verilen matematiksel ifade dogrultusunda problem kurma goérevine
katihm sagladigini gostermektedir. Ancak, olusturulan problemlerin yaridan fazlasinin baglamsal
hikdye icermemesi, matematiksel ifadede yer alan kesirleri kullanmamasi, ¢ézim sirecinde
farkli islem veya islemler gerektirmesi ya da soru kdkiiniin bulunmamasi gibi nedenlerle veri seti
Olgltlerine uygun olmadigl belirlenmistir. Ayrica, veri setine uygun olarak degerlendirilen
problem durumlarinin anlamsal tiirleri incelendiginde, 6gretmen adaylarinin biyik bir kisminin
kesirlerle bélme isleminin 6lgme anlamina odaklandiklar gézlemlenmistir. Bunun yani sira,
olusturulan problemlerin gecerlilik acisindan degerlendiriimesinde, bazi problemlerin uygun
soru kokine sahip olmamasi, bazilarinin ise gerekli birimlerin eksikligi nedeniyle gecerli
bulunmadig tespit edilmistir. Sonuc¢ olarak, 6gretmen adaylarinin kesirlerle bélme islemine
yonelik problem kurma becerilerinin sinirli anlamsal kapsamda oldugu ve gecerlilik acisindan

yetersizlikler icerdigi ortaya konmustur.

Bu calismada Ogretmen adaylarinin biyik cogunlugu verilen matematiksel ifadeye
uygun bir problem durumu olusturmustur. Bu yliksek katilim orani, alan yazinda problem kurma

etkinliklerinin 6gretmen adaylari arasinda kabul goérdigiinii ve onlarin bu tiir matematiksel
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gorevleri yapmaya istekli olduklarini géstermektedir (Ak¢ay & Ardig, 2020; Isik vd., 2011). Bu
sonug, problem kurmanin 6gretmen adaylari arasinda kabul gérdigiinii ve yeni, farkli bir gérevin
olusturdugu baslangic motivasyonunun, 0Oz-yeterlik algisi ve kendi yeteneklerine gliven

duygusuna doénistigiini desteklemektedir (Voica vd., 2020).

Ogretmen adaylarinin biiyiik cogunlugunun problem kurma etkinligine katilim
gostermesine ragmen, olusturduklari problemlerin yarisindan fazlasinin baglamsal hikaye
icermemesi, matematiksel ifadede yer alan kesirleri dogru kullanmamasi, ¢éziim stirecinde farkli
islem ya da islemlere ihtiyac duyulmasi ve soru kokinin bulunmamasi gibi nedenlerle
arastirmanin veri seti Olgltlerine uygun olmadigl belirlenmistir. Leung ve Silver'in (1997)
calismalarinda da 6gretmen adaylarinin acik uglu sézel hikayelere dayali problem kurma

|II

etkinliklerine verdikleri yanitlar incelenmis; benzer bicimde, “problem degil” kategorisinde yer
alan yanitlarin genellikle sadece betimleyici cimlelerden olustugu, soru kdki icermedigi, verilen
actk uclu hikdyedeki bazi sayilari icermedigi ya da ¢éziimiinde sozel hikayenin kullaniimadigi

goralmastir.

Bu durum, Ogretmen adaylarinin problem kurma sirecinde 6nemli gugliklerle
karsilastigini gostermektedir. Ozellikle baglamsal hikdye icermeyen problemlerin varlig,
adaylarin matematiksel kavramlari gercek yasam durumlariyla iliskilendirme konusunda yetersiz
olduklarini ortaya koymaktadir. Literatiirde, problem kurmanin yalnizca matematiksel islemleri
degil, bu islemlere anlam kazandiracak baglamsal yapily1 da gerektirdigi vurgulanmaktadir
(Okuyucu & Uyar, 2025). Dolayisiyla problem kurma etkinliklerinin temel unsurlarindan biri
baglamsal yapi olup, problemin baglaminin nasil ele alindigi, problemin niteligi agisindan énemli
bir ol¢lt olarak kabul edilmektedir (Aydogdu, 2024). Bu baglamda, baglamsal eksiklikler,
o0gretmen adaylarinin pedagojik alan bilgisi ile problem durumlarini somutlastirma becerilerinde

gelisime ihtiya¢ duydugunu gostermektedir.

Buna ek olarak, matematiksel ifadede yer alan kesirlerin dogru kullanilmamasi ve ¢6ziim
surecinde farkh islem ya da islemlere gereksinim duyulmasi, adaylarin islem yapisini kavramada
ve matematiksel ifadeyi problem durumuna yansitma becerisinde zorluk yasadigini isaret
etmektedir. Benzer sekilde, Xie ve Masingila (2017), 6gretmen adaylarina bir matematiksel ifade
vererek, buna uygun problem durumu olusturmalarini istemistir. Ancak katilimcilarin,
matematiksel ifadede yer alan kesirleri kullanmadiklari gézlemlenmistir. Alan yazinda 6gretmen
adaylarinin problem kurma sireglerinde matematiksel ifadeyi tam anlamiyla kavrayamama ve

uygun problem baglami olusturmada yasadiklari giglikler siklikla dile getirilmektedir (Toluk-
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Ucar, 2009). Bu durum, oOgretmen adaylarinin icerik bilgisi ile pedagojik alan bilgisinin

bltinlesmesinde eksiklikler bulundugunu diisindirmektedir.

Son olarak, soru kokinin eksikligi de problem kurma siirecindeki kavramsal
yetersizliklere isaret etmektedir. Soru koki, problemin ¢éziimiinde yol gosterici bir unsur olup,
problemlerin anlamh ve ¢6zimi yonlendiren bir yapiya sahip olmasi igin kritik 6nem
tasimaktadir (Kar, 2014). Bu bulgularla uyumlu olarak, Osana ve Royea (2011) da 6gretmen
adaylarinin, kendilerinden istenen islemin disinda farkli islemlere yonelik problemler
kurduklarini, ¢o6ziime yonelik yeterli bilgi vermediklerini ve soru koki igceren yanitlar
sunmadiklarini tespit etmistir. Soru kokinin vyetersizligi, 6gretmen adaylarinin problem
durumlarini yapilandirma ve agik, anlasilir sorular gelistirme konusunda desteklenmeye ihtiyag

duyduklarini gostermektedir.

Arastirma bulgulari, 6gretmen adaylarinin kesirlerle bdlme islemiyle ilgili problem
durumlarini agirlikh olarak 6lgme anlami cercevesinde kurguladiklarini gbstermektedir. Bu
durum, adaylarin kesirlerle boélme isleminin farkh anlamsal tirlerini yeterince
kesfedemediklerine isaret etmektedir. Kesirlerle bélme islemi matematiksel olarak cesitli
anlamlara sahiptir; 6lcme anlami, parcalara ayirma (Van de Walle vd., 2015), karsilastirma
(Mutlu, 2023), ve parga-butin (Isik vd., 2011) iliskileri gibi diger anlamlar ise daha karmasik
diistinme siireglerini gerektirir (Lamon, 2007). Ogretmen adaylarinin problem kurmada agirlikl
olarak 6lgme anlamina odaklanmalari, onlarin islem yapisini kavrama dulzeylerinin sinirl
oldugunu ve bu nedenle problem kurgulamada daha yizeysel yaklasimlar benimsediklerini
dustindirmektedir. Benzer bigimde, Isik ve arkadaslari (2011) 6gretmen adaylarinin kesirlerle
bélme konusundaki kavramsal anlayislarinin cogunlukla 6lgme temelli oldugunu ve karsilastirma
anlami gibi kavramlarin yeterince i¢sellestirilmedigini belirtmislerdir. Bu durum, problem kurma
slreclerinde matematiksel kavramlarin daha genis ve ¢ok boyutlu ele alinmasinin gerekliligini

ortaya koymaktadir.

Bu arastirmanin bulgulari, sinif 6gretmeni adaylarinin kesirlerle bélme islemine yonelik
problem kurma siireclerinde hem kavramsal hem de baglamsal diizeyde belirgin eksiklikler
yasadigini gostermektedir. Veri setine uygun olarak degerlendirilen 37 problem durumundan
yalnizca 24’(inlin matematiksel ve baglamsal agidan gegerli bulunmasi, adaylarin problem kurma
becerilerinin istenen diizeyde olmadigini ortaya koymaktadir. Benzer sonuglara oOnceki
arastirmalarda da rastlanmaktadir. Ornegin, McAllister ve Beaver (2012), 6gretmen adaylarinin

ve Ogrencilerin olusturduklari problem durumlarinda birimleri dogru ve tutarh bigcimde ifade
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etme konusunda sik sik hata yaptiklarini ve bu durumun problemi kavranamaz hale getirdigini
vurgulamistir. Nitekim s6z konusu calismada da 6gretmen adaylarinin yazdigi bazi bolme
problemlerinde birim bitlnlerinin belirsizligi, sorunun baglamini ve amacini anlasiimaz kilarak

anlamayi gliclestirmistir. Bu durum, mevcut arastirmanin bulgularini destekler niteliktedir.

Ayrica, problem durumlarinda soru koklerinin uygun yapilandiriimamasi ve gercek
yasam baglamina uyumsuz ifadelerin yer almasi, problem kurma silirecinde kavramsal
eksikliklere isaret etmektedir. Ozellikle, findik gibi nesnelerin “1/4’lik” gibi bélinmelerle ifade
edilmesinin mantiksal ve gercekci olmamasi, adaylarin baglamsal bitinlik ve anlamlilik ilkelerini
yeterince goz oOninde bulundurmadiklarini gostermektedir. Bu tir sorunlar, 6gretmen
adaylarinin pedagojik alan bilgisi ile matematiksel icerik bilgisi arasindaki entegrasyonda
yasadiklar zorluklari yansitmaktadir. Literatiirde de belirtildigi tGzere, problem kurma yalnizca
matematiksel islemleri degil, ayni zamanda bu islemlere anlam kazandiran baglamsal yapinin
olusturulmasini da gerektirmektedir (Aydogdu, 2024). Baglamsal yapi eksikligi, problem
durumlarinin gergek¢i ve anlaml olma niteligini azaltarak, hem 6gretmen adaylarinin hem de

ogrencilerin matematiksel diisinme becerilerinin gelisimini olumsuz etkileyebilir.

Sonug olarak, sinif 6gretmeni adaylarinin, kesirlerle bélme islemine iliskin olusturduklari
matematiksel problem durumlarini inceleyen bu galismada, katilimcilarin ¢ogunun verilen
matematiksel ifadeye dayali olarak problem kurmaya istekli oldugunu ancak olusturduklar
problemlerin yaridan fazlasinin baglam icermedigini, kesirleri dogru kullanmadigini, uygun soru
koki bulundurmadigini ya da farkl islemler gerektirdigini gdstermistir. Ayrica, veri setine uygun
problemlerin ¢ogunun yalnizca 6lgme anlamina odaklandigi, gecerlilik degerlendirmelerinde ise
eksik birim kullanimi ve uygun soru koki eksikligi gibi sorunlarin 6ne ¢iktigi belirlenmistir. Bu
durum, Ogretmen adaylarinin problem kurma becerilerinin anlamsal cesitlilik ve gecerlilik

acisindan yetersiz olduklarini ortaya koymaktadir.
Bu dogrultuda, asagidaki oneriler sunulmaktadir:

e Ogretmen yetistirme programlarinda, problem kurma becerileri hem icerik bilgisi hem

pedagojik boyutlariyla birlikte ele alinmahdir.

¢ Kesirlerle bélme isleminin farkli anlamsal tirleri (6lgme, karsilastirma vb.) sistematik

sekilde 6gretilmelidir.
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¢ Adaylara uygun birim secimi, birimlerin agikca belirtilmesi ve gercek yasam baglamina
uygun soru kokid kurma konularinda uygulamali atolyeler ve 6rnek problem analizleri

yapilmalidir.

¢ Gelecek arastirmalar, baglam olusturma, birim secimi ve soru kokii yapilandirma

becerilerini gelistirmeye yonelik deneysel 6gretim tasarimlarina odaklanabilir.

e Farkh islem tirleri, sinif dlizeyleri veya 0Ogretim programlariyla karsilastirmali

¢alismalar yapilabilir.
CIKAR CATISMASI BEYANI
Yazar bu calismasinda herhangi bir sekilde cikar catismasi olmadigini beyan eder.
ARASTIRMA VE YAYIN ETiGi BEYANI
Yazar bu galismasinda arastirma ve yayin etigine uyuldugunu beyan eder.

Arastirma icin Erzincan Binali Yildirim Universitesi Sosyal ve Beseri Bilimler Arastirma ve Yayin

Etigi Kurulu’ndan (27 Haziran 2025 tarih ve 08/02 numaral) etik kurul izni alinmstir.
YAZAR SORUMLULUK BEYANI
Yazar bu ¢alismanin her asamasini kendisinin yaptigini beyan eder.
URETKEN YAPAY ZEKA KULLANIMI BEYANI

Yazar bu ¢alismada “Ceviri, Dil diizenleme/kontrol, Kaynakca diizenleme” amaciyla Gretken

yapay zeka araglarinin (ChatGPT) kullanildigini beyan eder.
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