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Abstract: The aim of this study is to examine the contents, measured features and results of graduate theses conducted at
preschool, primary, secondary and high school levels on numbers in mathematics education. The research consists of 136
theses that were accessed by scanning using the keyword "numbers" in the database of the National Thesis Center of the
Council of Higher Education between 1987-2023. The research is a meta-synthesis study and content analysis technique was
used in the analysis of the data and descriptive statistics were used in the presentation. According to the findings of the
research, it has been determined that the most studied number sets trend is rational numbers. It has been observed that the
least studied set of numbers is complex numbers. It was observed that the studies were mostly at the secondary school level.
When the studies conducted at the K-12 level are examined, it is seen that the studies are mostly carried out to investigate the
effects of new methods and approaches on the teaching process and the result that new approaches and methods are more
successful than traditional methods are concentrated. Another result obtained from the research was the abundance of
misconceptions and errors, and the inadequacy of student skills and the need for improvement. In order to contribute to the
field in the research, it is recommended to increase the studies carried out in the pre-school period, where concrete concepts
are gained to support the development of abstract concepts in the studies on numbers, and to carry out various studies to
correct misconceptions and errors, especially in high school studies, starting from the pre-school period to the end of high
school.
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Oz: Bu ¢alismanin amac1; matematik egitiminde sayilar konusunda okul 6ncesi, ilkokul, ortaokul ve lise diizeyinde calisilnus
lisansiistii tezlerin icerikleri, 6l¢tiigii 6zellikleri ile sonuglar1 baglaminda incelenmesidir. Arastirma 1987-2023 yillar1 arasinda
Yiiksekogretim Kurulu Baskanligi Ulusal Tez Merkezi veri tabaninda bulunan “sayilar” anahtar kelimesi kullanilarak tarama
yapilmis 136 adet tezden olugmaktadir. Yapilan aragtirma bir meta-sentez ¢aligmasi olup verilerin analizinde igerik analizi
teknigi, sunumunda ise betimsel istatistiklerden yararlanilmistir. Aragtirma bulgularina gore en ¢ok calisilan say1 kiimeleri
egiliminin rasyonel sayilar oldugu tespit edilmistir. En az calisilan sayr kiimesinin ise kompleks sayilar oldugu
gozlemlenmistir. Calismalarin yogunlukla ortaokul diizeyinde oldugu goriilmiistiir. Okul 6ncesi ve K-12 diizeyinde yapilan
caligmalara bakildiginda en fazla yeni yontem ve yaklagimlarin &gretim siirecine etkilerinin arastirllmasi amaci ile
caligmalarm yapildigi ve yeni yaklasim ve yontemlerin geleneksel yontemlere gére daha basarili oldugu sonucunda
yogunlasildig1 goériilmiistiir. Arastirmadan elde edilen bir diger sonug ise; kavram yanilgilar1 ve hatalarmin ¢oklugu ile
ogrenci becerilerinin yetersizligi ve gelistirilmesi gerektigi olmustur. Arastirmada alana katki saglamasi agisindan sayilar
konusundaki caligmalarda soyut kavramlarin gelisimini destekleyecek somut kavramlarin kazandirildigt okul dncesi donemde
yapilan c¢aligmalarin arttirilmasi, okul dncesi donemden baslayip lise bitene kadar olan kisimda ozellikle lise diizeyindeki
calismalarda kavram yanilgilari ve hatalarin diizeltilmesi i¢in ¢esitli ¢aligmalar yapilmasi 6nerilmektedir.

Anahtar Kelimeler: Okul 6ncesi, K-12, Lisansiistii tez, Sayilar, Meta-sentez

Tiirkge siirtim i¢in tiklayiniz

1. Introduction

Although the answer to the question "What is mathematics?" cannot be given definitively, mathematics can
be defined as a science based on procedural and conceptual knowledge, where there is a certain order and logical
order (Baki, 2008; Kandal, 2021; Sener & Bulut, 2015; van De Walle, Karp, & Bay Williams, 2012).
Mathematical competence, which is one of the competencies in the mathematics curriculum, is explained as the
process of applying and regaining mathematical thinking skills at different stages, emphasizing the importance of
working and knowing on a solid arithmetic foundation in solving problems in daily life (Kandal, 2021). In order
to provide students with a successful mathematics education with these competencies, it is necessary to prioritize
numbers, which are the basis of learning, rather than teaching abstract or higher-level concepts in mathematics in
the process from pre-school education to secondary education (Christou & Vosniadou, 2012; Vlassis, 2004). In
this respect, numbers and number perception are the main subjects of mathematics education (Baki, 2008; Giiler,
2017).

The history of numbers goes back to about 30000 years BC in ancient times. At that time, people counted by
the lines they threw on stones. It is accepted that the first writing was found around 5000 BC. In other words,
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when people did not know how to write, they started to discover numbers with the lines they threw on the stones
(Boyer, 1991; Caliskan Dedeoglu, 2017). People gradually became settled and began to farm and raise livestock.
As the number of animals began to increase in the steppes, people had to use numbers (Caligkan Dedeoglu,
2017). The history of numbers is very similar to the history of letters. The letters are taken from the cave walls,
as well as the numbers taken from the hieroglyphs and pictures on the cave walls (Tuncay, 2012). It is known
that the first numbers in the world began to be used by the Sumerians around 3200 BC. Greek mathematics
(Pythagoras, Euclid, Archimedes, Apollonius) and Indian mathematics (Brahmagupta, Aryabhata) are of great
importance in the emergence of numbers. Chinese mathematics contributed to the use of the place value system
and negative numbers. The main developments in the formation and classification of numbers emerged in
Islamic mathematics with Kharizmi, who made the first systematic algebra study (Boyer, 1991; Burton, 1997).
In summary, when it comes to mathematics, the first thing that comes to mind is numbers and numbers (Bayazit,
2010). When we look at the history of numbers from past to present, we go back to the invention of writing.
However, counting was needed long before numbers were invented, and it can be said that numbers have a
history dating back to 3500 BC.

1.1. The Place of Numbers in Mathematics Curriculum

In this section, information will be given about the place of number in the mathematics curriculum. In this
context, the issue of number in pre-school, primary, secondary and secondary education will be addressed.

The acquisition of the concept of number occurs between the ages of 5 and 8, depending on age (Bisanz et
al., 1995). The teaching of the concept of numbers should be started with groups of numbers less than five and
less than five, and first with concrete objects, then with pictures. After completing the numbers to five, the
teacher can place a varying number of objects on the table and ask the children to count each group and say how
many there are. In short, when teaching numbers, the teacher must first match a set of objects to the numbers
belonging to that set of objects. Teaching in this way needs to be done for all digits from one to ten. When
teaching numbers to children, verbal expressions should be used first, and then it is necessary to combine them
with written symbols (Reys et al., 1989). Since "zero™ and "ten" are special numbers, these numbers need to be
taught after the others (Busbridge & Womack, 1991).

The development of the concept of numbers and the acquisition of counting skills are completely
interdependent. Counting requires knowing the order of number names and is a cognitive activity that requires
hand-eye coordination and verbal skills (Wilkonson, 1984). According to the Primary School Mathematics
Curriculum [PSMC] (Ministry of National Education [MoNE], 2018), the primary school mathematics
curriculum consists of four learning areas. These; numbers and operations, geometry, measurement and data
processing; The secondary school mathematics curriculum consists of five learning areas. These are numbers and
operations, algebra, geometry and measurement, data processing, and probability. In the elementary school
curriculum, all learning areas are included in all grade levels, while in the middle school mathematics
curriculum, the algebra learning area is included in all grade levels starting from the 6th grade, and the
probability learning area is only in the 8th grade.

When we look at the curriculum of secondary school mathematics course; 5th grade students are expected to
be able to read and write natural numbers, perform four operations with natural numbers, and solve problems
related to natural numbers involving four operations. However, in the fractions sub-learning area, students are
primarily expected to be able to understand integers and compound fractions and convert between them. In the
6th grade, concepts related to quantity, the meaning and order of integers, the priority of operations in natural
numbers, factors and multiples of natural numbers are covered. Students are expected to comprehend the concept
of ratio with sorting, addition and subtraction operations in fractions, as well as multiplication and division
operations and decimal representation analysis, which is the continuation of the 5th grade in the fractional and
fractional operations subsection. In the 7th grade numbers and operations learning area, students are first asked
to solve four operations with integers, recognizing rational numbers, sorting and four operations with rational
numbers, the concept of ratio, percentages and problems that require these skills. Finally, the goals expected of
students in grade 8 include solving problems related to factors and multiples, exponential and radical
expressions, recognizing real numbers, and understanding the relationship between rational and irrational
numbers (Kandal, 2021; MEB, 2018). In the area of learning numbers and operations, students are generally
expected to learn the concept of numbers and the relationship between numbers in elementary school and to
develop basic arithmetic skills that will increase the functionality of various sub-learning areas in secondary
school.

When the curriculum of the high school mathematics course is examined, it is seen that in the 9th grade,
number sets are used as a sub-learning area in the learning area of numbers and algebra, and in the 10th grade. In
the classroom, it is seen that complex numbers are given in the same sub-learning area. It is seen that in the
Mathematics Lesson Curriculum [MLC] (MoNE, 2018), there is a single common program for the 9th and 10th
grades, and two different alternative programs for the 11th and 12th grades. The program is prepared as Elective
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Mathematics selected in line with the higher education programs that students will prefer and Elective Basic
Mathematics for students who do not choose a mathematics-based program.

In order to know mathematics, individuals must have knowledge and skills about numbers and operations
(Giilbage1 Dede, 2015). Numbers have been classified with their development (counting numbers, natural
numbers, integers, rational and irrational numbers, complex numbers). Hope (1989) stated that mathematical
reasoning about the different uses of numbers is the most effective way of calculating and recognizing the
relationships between numbers. The concept of number expresses the objects themselves for preschool children.
These concepts become more entrenched in primary school. However, a student who has reached secondary
school is now acquainted with the abstract concepts of mathematics and expands the concept of numbers. It
creates and makes sense of concepts with new number sets. The knowledge acquired by associating with
concrete and abstract concepts progresses with wider and new number sets as they reach higher age groups. In
other words, it is necessary to systematically put certain structures and concepts on top of each other from the
very beginning. Numbers are a concept that starts with preschool education and progresses by learning new
number sets until the end of secondary education and forms the basis of mathematics. Therefore, it is necessary
to realize how this concept should be taught or comprehended, how important the numbers in our lives are, not
only mathematically but also semantically. For this reason, there is a need to look at the nature of the studies on
this subject (Kandir & Yazict, 2011).

The research included in the research is mainly related to the field of learning numbers, the success of new
approaches and techniques (Ipek, 2003; Bearded, 2011; Tinas, 2021), misconceptions and misconceptions of
students and teachers (Bulut, 2021; Dogan, 2002), student skills (Hasar, 2019; Usta, 2018), beliefs and practices
related to the field (Bulut, 2021), relationships between numbers (Goktiirk, 2013; Tekin, 2019; Yurtcu, 2013),
developing valid and reliable scales (Fidan, 2013; Ozal, 2011), teachers' pedagogical knowledge of numbers (Ak
Beyatli, 2019; Orman, 2020), mathematics education programs and textbooks (Arik, 2007; Keser, 2021). When
the studies included in the research on numbers were examined, it was seen that the number of studies for the
preschool period was not sufficient. When the most research is examined at the primary education level, it is
seen that 21 studies in primary school, 90 studies in secondary school, 6 studies in primary and secondary school
together, and a total of 117 studies are at this level.

This research is a study that will contribute to the field in terms of presenting factors such as which studies
are concentrated on and the inadequacy of the number of studies carried out. With this study, findings that can be
a guide in terms of revealing the current situation in terms of numbers have been reached. It is also important in
terms of contributing to the field that it is a study that will enable to see the part of the graduate studies on the
subject from the first study to the present day as a whole.

In order for mathematics education to be more efficient and effective, it is important to determine the
tendency and content of research on numbers. Studies on the subject; It is thought that evaluating it in terms of
purpose, tendency, diversity and usefulness will contribute to the better identification of deficiencies and
misconceptions of teachers, students and researchers. When graduate studies are examined, it is seen that
descriptive content analysis and meta-synthesis studies on numbers in a holistic way are missing in the academic
literature. It is thought that the study will contribute to the literature in this respect and fill the gap in the
literature. In addition, it is important in terms of setting an example in the literature of mathematics education, its
feedback and findings.

The importance of this study reveals the importance of this study as a guiding study on issues such as what
are the objectives of the studies on numbers, what is achieved as a result, which sample is focused on, and which
number sets are studied more. As a result of this study, identifying the missing places in the researches on
numbers will be a reference for future studies. In this study; Since the graduate theses published in the Databases
of National Thesis Center of the Council of Higher Education between 1987-2023 and allowed to be accessed
are examined in detail in the context of study topics, sample types, study types, aims and results, they are
important in terms of showing the place, distribution and tendency of the subject in the literature. The research
includes a total of 136 graduate thesis studies on numbers between 1987-2023. In addition, it is thought that
researchers who want to work on this subject should see the subject as a whole and will guide the determination
of the areas to be studied. In this context, it is thought that it can facilitate the detection of areas that have been
studied less, where studies are insufficient or have not been studied at all, and prevent cumulative studies on the
same subject.

In his study, Kandal (2021) examined the articles for preschool, primary and secondary school levels in the
field of learning numbers and operations. Kandal's (2021) study in this research; It is the closest study to the
subject. The difference between this research and the closest study is that the study includes a total of 136
graduate thesis studies conducted until 2024, starting with the first thesis from 1987, which was the oldest
published. In terms of scope, preschool and K-12 levels were targeted, and all studies carried out within this
framework were created within certain criteria. In addition, only preschool and K-12 student groups were not
limited as the sample group, and the entire sample group including the subject limitation was included. In the
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determination of the graduate theses to be examined, "numbers" and "zero" were considered among the
keywords, and education and training and mathematics were considered as subject limitations. According to the
inclusion and exclusion criteria in the study, preschool and graduate theses that do not include numbers at the K-
12 level were eliminated.

Graduate theses are important in determining the academic development levels of countries. So much so that
the master's and doctoral theses studied are effective in determining the future fields of study of academicians
and researchers. Today, the subject of numbers, which forms the basis of mathematics education, has an
important place in education starting from preschool. This research is of great importance in terms of
determining the current status of the use of numbers in mathematics education and the extent to which today's
innovations and developments in research in this field are integrated into the mathematics education process. As
a result of this research, the purposes for which numbers studies are carried out in mathematics education, which
approaches are used, which sample is handled, how conclusions are drawn and what kind of studies are needed
are examined in detail and results and suggestions are reached with a holistic understanding of numbers.

1.2. Purpose of the Research

This study is about revealing the data obtained by examining the graduate theses on the concept of humber in
mathematics education and making inferences about it. Therefore, in this study, it is aimed to make a detailed
analysis of the thesis studies on numbers at the K-12 level, to reveal the deficiencies and needs and to examine
the studies on numbers. In this study, an answer is sought to the question "What is the scope and content of
postgraduate studies on the numbers published and accessible by the Databases of National Thesis Center of the
Council of Higher Education from 1987, when the first study was carried out, until 2024?" In this context, the
sub-problems related to the research are as follows:

1) What is the distribution of the theses examined according to master's and doctorate types?
2) What is the distribution of the examined theses according to the number sets they work with?
3) What is the distribution of the examined theses according to the sample type?
4) What is the distribution of the examined theses according to their aims?
5) What is the distribution of the examined theses according to their results?
2. Method
2.1. Research Model

This research was carried out using descriptive content analysis and meta-synthesis method, which are
qualitative research models, in terms of data collection and analysis processes. Meta-synthesis is a research
method that involves the comparison and interpretation of the findings of qualitative studies together (Noblit &
Hare, 1988). In this study, the analysis results of qualitative and mixed studies on numbers at the K-12 level in
the field of mathematics education were examined, and the meta-synthesis study was used to interpret the
findings about the trend in terms of similarities and differences. Due to the meta-synthesis form, quantitative
studies were not included.

2.2. Data Collection Tool

The research data were collected through the "Classification Form of Graduate Theses on K-12 Level
Numbers" by renewing the form developed by S6zbilir and Kutu (2008). This form is divided into categories:
thesis type, number sets, sample type, purpose, and conclusion. Within the scope of the inclusion and exclusion
criteria, the studies on numbers were separated from the theses published between 1987-2023.

2.3. Data Collection

The data collection process was carried out based on literature review from the Databases of National Thesis
Center of the Council of Higher Education. Within the scope of the research, the following steps were followed
while determining the theses included in the research. On the Databases of National Thesis Center of the Council
of Higher Education homepage, "numbers" and theses with access permission are written in the search term
section. Without any year limitation, a scan was made to include the time period from the past to December 29,
2023, when the research was conducted. As a result of the screening, 751 theses were reached. "Education-
training" was written as a subject filtering and a total of 146 theses were reached. When "mathematics™" was
written in the subject filtering, a total of 299 theses were reached. All of the theses reached by filtering both
subjects were examined one by one, and one of the common theses (in the form of education-training =
mathematics) was taken. In addition, theses that did not include the subject of numbers at preschool and K-12
level were eliminated and excluded, and the remaining 134 thesis studies were included in the study. Afterwards,
considering that it is included in all number sets and does not contain the word number, the words to be searched
on the Databases of National Thesis Center of the Council of Higher Education homepage are searched by
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writing "zero" and theses that are allowed to be accessed. With this scan, 314 theses were listed. In the subject
filtering, "mathematics" was written, but it was seen that the studies in this section were studies that included
only mathematics. Later, "education” was written and two studies were reached. Theses that do not include the
subject of numbers at the K-12 level were excluded from the study and two theses were included in the study. As
a result of all these screening processes, it was decided to include 136 graduate studies in the research. Within
the scope of inclusion and exclusion criteria, all graduate studies published in English and Turkish are included.
The theses included in the research were marked on the Graduate Theses Classification Form on Numbers at the
K-12 Level and analyzed in detail. When we look at the working years of the theses from the past, it is seen that
the oldest study was done in 1987. Therefore, the study was limited to the years 1987-2023.

Between 1987 and 2023, theses on numbers in the field of mathematics education were included in the study,
while others were excluded. As a result of the studies determined according to the inclusion and exclusion
criteria, a total of 136 studies, 15 of which were doctoral and 121 of which were master's, were included in the
meta-synthesis.

2.4. Analysis of Data

The data obtained in the research were filed and data documents were created. Content analysis was used in
the analysis of these qualitative data, and descriptive analysis was used for the representation of the tables. The
content and themes of the studies included in the research were examined in detail and noted. After the analysis,
various codes were created by marking the repetitive concepts for each research problem. Then, the
relationships of the codes obtained by using expert opinion were discovered, transformed and arranged, the
similar and different aspects of the obtained data were determined and themes and sub-themes were created with
descriptive content analysis. In the thesis studies, in cases where similar concepts represent the same concept,
coding was done under the same theme. The content of the data was examined objectively and systematically,
and the findings were interpreted by organizing codes and themes into the data. Within the scope of the research
questions, especially the summary, purpose, method, findings and conclusions of the studies were examined in
detail. The data obtained as a result of all the operations were visualized with tables; Thus, it is aimed to obtain
general information about the studies of numbers and to reveal the similarities and differences.

2.5. Research Ethics

The paper does not require an ethical approvement since no human subjects are included.
3. Findings

In this section, the findings of the sub-problem situations related to the research are included.
3.1 Findings and interpretations of the first sub-problem

Table 1 shows the distribution of the results of the examination according to the types of graduate studies as
frequency (f) and percentage (%).

Table 1.Distribution of graduate studies by genre

Types Studies f %
T5, T8, T44, T57,T69, T74, T79, T80, T82, T95, T122, T127, T128, 0
Doctorate T134, T136 15 11%

T1,T2,T3,T4,T6,T7,T9,T10, T11, T12, T13, T14, T15, T16, T17,
T18,T19, T20, T21, T22, T23, T24, T25, T26, T27,T28, T29, T30,
T31, T32, T33, T34, T35, T36, T37, T38, T39, T40, T41, T42, T43,
T45, T46, T47, T48, T49, T50, T51, T52, T53, T54, T55, T56, T58,
T59, T60, T61, T62, T63, T64, T65, T66, T67, T68, T70, T71, T72,

Master T73 T75. T76, T77, T78, T81, T83, T84, T85, T86, T87, T8, T89, 121 ~ 89%
T90. TO1 T92. T93, T94. T96. T97. T98, T99. T100, T101, T102,
T103, T104, T105, T106, T107, T108, T109, T110, T111, T112,
T113 T114 T115 T116 T117 T118 T119. T120, T121T123,
T124 T125 T126 T129. T130. T131. T132, T133, T135
Totl 136 100%

When the graduate theses are examined according to their types; It was seen that 121 of the studies were
master's studies and 15 of them were doctoral studies. When the doctoral studies are examined from the thesis
tags, while they followed a variable course in the previous years, they tended to increase by conducting two
theses in 2014 and 2019, three in 2022 and two in 2023.
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3.2. Findings and interpretations of the second sub-problem

The findings regarding the distribution of the examined theses according to the number sets they work on are
presented in Table 2. In this context, in the theses examined on numbers, it was seen that there were mainly
rational numbers with 37 theses among the number sets studied. These studies were followed by integers (f=34)
and only numbers (f=24), respectively.

Table 2.Distribution of graduate theses according to the number sets studied

Number Sets Studies f %

T3, T9,T13,T26, T27, T33, T52, T53, T66, T75, T78, T79, T81, T92,
20 15%

Natural numbers T105, T120, T126, T128, T134, T136

T6, T12, T14,T16, T20, T21, T28, T35, T43, T48, T54, T56, T61, T62,
Integers T64, T65, T69, T70, T71, T72, T73, T84, T93, T97, T99, T106, T108, 34 25%
T109, T110, T117,T121,T124, T131, T132

T1,T7,T8,T11, T15, T18, T23, T24, T30, T32, T36, T37, T38, T41,

Rational numbers T42, T47, T50, T51, T59, T80, T82, T85, T87, T88, T89, T90, T98, 37 27%
T101, T102, T104, T107, T111, T118, T119, T125, T129, T130

Real numbers T17,7T31, T39, T40, T68, T77, T83, T91, T95, T112, T114, T116 12 8%

Complex numbers T2, T4,T5,T22, T44, T60, T67, T100, T115 9 7%

General (humbers T10, T19, T25, T29, T34, T45, T46, T49, T55, T57, T58, T63, T74, 24 18%

only) T76, T86, T94, T96, T103, T113, T122, T123, T127, T133, T135

Total 136 100%

When the number sets studied in the theses are examined, it is seen in Table 2 that the rational numbers are
the most and the complex numbers are the least.

3.3. Findings and interpretations of the third sub-problem
Table 3 shows the distribution of the studies examined according to sample types.
Table 3.Distribution of the examined studies by sample type

Sample Type

(student and/or Studies f %
teacher)

Preschool T10 1 1%

T3,T9, T13, T19, T25, T26, T30, T34, T45, T49, T55, T74,

0
T79,T81,T92,T101, T105, T117, T120, T128,T136 21 15%

Primary school

T1,T6,T7, T8, T11, T12, T14, T15, T16, T18, T20, T21, T23,
T24,T27,T28, T31, T32, T33, T35, T36, T37, T38, T39, T40,
T41, T42, T43, T46, T47, T48, T50, T51, T52, T54, T56, T57,
T58, T59, T61, T62, T64, T65, T66, T67, T69, T70, T71, T73,
Secondary school T75,T77,T78, T80, T84, T85, T86, T87, T88, T89, T90, T93, 90 66%
T96, T97, T98, T99, T102, T103, T104, T106, T107, T108,
T109, T110, T111, T112,T114, T116, T118, T119, T121,
T122,T123, T124, T125, T126, T127, T129, T130, T131,
T132, T134, T135

High school T2, T4, T29, T44, T53, T60, T76, T83, T9L, T95, T100 11 8%
Primaryand =~ T17, T63, T68, T72, T94, T133 6 5%
secondary education

University T5, 722, T77, 182, T100, T113, T115 7 5%
Total 136 100%

As can be seen in Table 3, 66% of the studies consisted of secondary school, 15% primary school, 8% high
school, 5% primary and secondary education levels, 5% university and approximately 1% preschool sample
group. In this respect, it is seen that very few studies have been conducted on the subject of numbers in
preschool education.

3.4. Findings and interpretations of the fourth sub-problem

When we look at the aims of the studies in general, it is seen that the main theme focuses on the themes of
comprehending numbers in general, applying new methods and approaches, and eliminating the misconceptions
of students and teachers about numbers. In this context, the studies have been categorized with sub-themes and
codes in line with these main themes. Table 4 below shows the sub-themes of the studies and the descriptions of
the theses.
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Table 4.Distribution of the Examined Studies According to Their Purposes

Themes Sub-Themes f %
The subject of numbers, historical
development, determination of the most
used rules, use of mathematical
representations, comprehension of
Comprehension numbers, understanding the conceptual T1,T2,T13,T20, T58,
of Numbers meaning of numbers, determinationand  T61, T96, T100, T110, 12 9%
classification of concept image, T126, T127,T131
sementatic examination of concepts,
association between numbers,
comparison of past and present
mathematics education programs
Traditional teaching methods and new
techniques and approaches (visualization
approach, singapore model method-
solved examples method, concept maps,
use of animaFt)ion and cartoons aitivit?/- T4, 75,17, T10, T11,
based teaching methods and rﬁaterials, T15, T16, T18, T19, T23,
modeling activities, 5E model, lesson T24, 125, 127, 129, T31,
study, large matherﬁatics educ’ation T35, 736, T37, T39, T4l,
L ' . T42,T46, T47, T48, T51,
Application of program for young children,
New Methods simultaneous cue teaching CCC (close- 152,154, T57, T62, T65, 54 40%
; T66, T69, T73, T74, T79,
and Approaches copy-compare) teaching method, use of
history of mathematics, effective T80, T81, T85, 186, T93,
learning model, computer supported T101, T102, T106, T109,
models, virtual manipulatives, active T111, 7117, T118, T120,
> A T122, T124, T125, T129,
teaching method, portfolio, STEM,
. - T132, T136
flipped classroom model, games, writing
activity for learning purposes (poster
work), drama, etc..) compare, determine
their impact
Evaluation of students' problem-solving
skills, identification of the most used T3,T6, T12,T14, T17,
contexts in problem solving, detection of  T21, T26, T28, T30, T32,
errors, elimination of misconceptions, T33, T34, T38, T43, T44,
examination of metacognitive skills of T49, T50, T53, T56, T59,
students with different levels, T60, T70, T72, T75, T76,
examination of educational processes T77,T78,T83, T84, T87, 51 40%
and creation of a valid course design, T88, T89, T90, T91, T92,
association between numbers, creation of T97, T98, T99, T104,
Elimination of successful reliable tests, transfer of T105, T107, T108, T112,
Students' and numbers to daily life T114,T115,T116, T119,
Teachers' T121,T128,T130, T134
Misconceptions
and Problems To examine the teacher's pedagogical
About Numbers knowledge of numbers (IPU) and subject
area (KAB), their quantitative reasoning,
to investigate their beliefs about
mathematics and the interaction between
them, to establish the relationships T8, 722,740, 764, T67, 10 7%

between numbers, to identify simulations
and analogies in the use of numbers, to
determine the teacher's misconceptions
and errors, to determine the readiness of
pre-service teachers about numbers.

T68, T71, T82, T95, T113
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Table 4 continued

Analysis of the context and cognitive
needs characteristics of the processes in
the textbooks, development of the
content, comparison with different
curricula, comparison of the questions in
the books according to the cognitive
levels of the Trends in International
Mathematics and Science Study
(TIMSS), examination of problem
solving strategies in the textbooks,
determination of the suitability of two
children's books for the curriculum
content and the typology of the book

Analysis of
Studies on
Numbers

T9, T45, T55, T63, T103,
T123,T135

7 5%

To examine the trends and results of

studies in the field of numbers and T94, T133 2 1%

operations

Total

136 100%

There are 54 thesis studies under the main theme of the application of new techniques and approaches, which
are among the aims of the graduate thesis studies, and 61 thesis studies under the main theme of eliminating the

misconceptions and problems of students and teachers about numbers.
3.5. Findings and interpretations of the fifth sub-problem

Table 5 includes information on the frequency and percentage values showing the distribution according to

the results of the studies examined.
Table 5.Distribution according to the results of the studies examined

Themes Sub-Themes f %
The effect of Mathematical Representations on
the development of cognitive level was
determined and the development of teaching, it
was understood that realistic representations,
symbolic and linguistic representations and rule-
X . T1, T13, T20,
oriented teaching were made, new approaches 6 5%
. - T61, T128, T131
were proposed instead of preferring rules, the
new learning to be designed was benefited by
using realistic mathematics education, and the
past and present representations of numbers were
compared.
Concept images, maps and cartoons, 5E model E ?1101—?116
New Approaches based on constructivist approach, visualization T12 T16. T18
and Methods Are approach, Realistic Mathematics Education "toa Ton
(GME), activity-based teaching method T19, 123,724,
More Successful ) : o vl T25, T27, 729,
Than Traditional modeling for learning writing activity (poster
: . T31, T35, T36,
Methods work), history of mathematics based model
AR . T37,T39, T41,
(MEAS) activity, including methods that support
. T42,T46, T47,
the professional development of the teacher and
. . T48, T51, T52,
increase student success accordingly, CCC
- . L . - T54, T57, T62,
teaching and simultaneous hint in English writing 56 41%
L T65, T66, T69,
of numbers Success and motivation have
: . . T70, T73, T74,
increased by using teaching methods, games,
) X T79, T80, T81,
computer-aided models, use of virtual
h ; . T85, T86, T93,
manipulatives, STEM areas, flipped classroom T101 T102
model, active learning model, portfolio, drama, ’ '
U T106, T109,
games, animation and cartoons, etc., and
. . Lo T111, T117,
computer-aided education has been effective in T118. T120
eliminating misconceptions in students with T123, T125,

different perceptual learning styles.

T129, T132, T136
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Table 5 continued

It was suggested that the development of
students' mathematical process skills such as
high-level cognitive thinking, problem solving,
problem solving, reasoning, association and

communication was low, they had difficulty in ~ T9, T14, T15,
learning, textbooks should be developed, 126, T33, T44,
reinforcement and classroom activities should 158, T59, T76,
be done, concept images were classified, and it 178, T90, T100, 18 13%
was seen that students in the same class had the  T104, T105,
same type of misconception. It has been T108, T116,
Lack of Student Skills observed that the_ solvec_i examples method is T121, T122,
and the Need to more succ_essful in solving verb_al problems
Improve than the Singapore model solution. Meaningful
learning must occur in order for footers to be
comprehended.
T3,T17,T21,
T28, T30, T32,
Misconceptions and types of errors related to T43, T49, TS0,
the comprehension of numbers were identified  T53, T60, T72,
and suggestions were made to eliminate them T75,T77,T83, 28 21%
(e.g., concept cartoons). It has been found that ~ T84, T87, T88,
teachers have misconceptions similar to those T89, T91, T98,
of students. T99, T107, T112,
T114,T115,
T119, T131
Finding Interaction It was observed that the p_articipants _mostly
Between Belief and tended to teac_h throu_gh Q|rec'g narration, and T8 1 1%
Practice there was a (_jlrect or indirect interaction
between beliefs and IPU.
In mathematics education, a relationship has
. been found between the forms and products of
Establishing ) A -
Relationships Between numbers, Ioglcz_al_qugntltatlve interpretation,
Numbers. Transfer of structural classification has been mad_e, the T22, T38, T63,
Numbers,to Daily Life level of transfer of numbers to daily life has T67,T96, T97, 8 6%
. - ' been determined, the understanding of the T126, T127
Understanding Their X
Conceptual Meaning meaning of numbers, and the concep_tua!
meaning has been stated to be effective in
mathematics teaching in terms of semantics.
Valid and Reliable Test  Sufficient valid and reliable achievement tests
Development have been obtained. T34, T56 2 1%
Teachers' Pedagogical
Area (IPU) and Subject It has been understood that the field knowledge
Area (KAB) of the teachers is not sufficient, that the
Knowledge and teachers with a master's degree and more
Quantitative Reasoning  professional experience have a better level of
on Numbers pedagogical field knowledge in terms of
Importance, Presence pu_mbers compared to other teachers, and that it 7140, T64, T68,
of Simulations and is important for them to apply to graduate T71, T82, T95, 7 6%

Analogies in the Use of
Numbers, Finding
Misconceptions and
Misconceptions,
Determining the
Candidates' Readiness
for New Topics

programs. Teachers were able to produce more
original analogies than pre-service teachers.

It is seen that the primary school mathematics
course numbers are approximately 60 percent
ready for the learning area content of the
primary school mathematics course.

T113
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Table 5 continued

The mathematics
education program
should overlap with
different learning areas,
the content of the
textbooks should be
developed and a
constructivist system
should be used.

It has been determined that the achievements of
the Mathematics Course Curriculum (IMDOP)
overlap with the achievements of the Singapore
Mathematics Course Curriculum (SIMDOP),
renaming and standard/non-proportional
representation dimensions should be included
in the textbooks, the problem solving strategies
used in the textbooks should be diversified, the
number of questions in the textbooks should be
increased in order for Turkish students to be
more successful in the field of TIMSS
mathematics and the cognitive willfulness level
of the students It has been suggested that he be
allowed to face higher guestions.

T45, T55, T103,
T110, T123

5 4%

Comparison of Student
Achievements and
Abilities

It has been understood that there is a difference
in four operations and problem solving
achievements in numbers between students
who know chess and those who do not, and it
has been determined that problem-solving
skills independent of numbers differ according
to the cognitive level at upper, middle and
lower student levels.

T92, T134

2 1%

Accessing Data on the
Trends and Results of
the Studies in the Field
of Numbers and
Transactions

It has been observed that there are conceptual
difficulties in problem setting for fractions,
problem posing and problem solving skill
levels for operations with fractions and natural
numbers are low, and the focus of the studies is
on skill studies in the form of level/situation
determination for fractions,
misconception/error/difficulty/difficulties or
problem-solving skills, mental
calculation/arithmetic processing skills. A
comparison of secondary and high school
studies on misconceptions was made. The least
studies were conducted with 5th grades at the
middle school level and 11th grades at the high
school level. Mostly studies have been
conducted at the secondary school level, most
of the studies have been conducted to identify
misconceptions and it has been concluded that
very few studies have been conducted aimed at
eliminating these misconceptions.

T94, T133, T135

3 2%

Total

136 100%

When Table 5 is examined, it is revealed that the theses discussed to determine the level in the field of
numbers are that the new approaches and methods are more successful than the traditional methods (f=62), the
inadequacy of student skills and the need to improve them (f=46), the comparison of student achievements and
abilities (f=2), and the interaction between belief and practice (f=1).

4. Conclusion and Discussion

When the studies are examined according to their types, 121 of the studies are master's studies and 15 of

them are doctoral studies. Doctoral studies were carried out in 1993, 1998, 2003, 2016, 2018 and 2021, two in
2014 and 2019 and 2023, and three in 2022. Doctoral studies have tended to increase in recent years. Kandal
(2021), in his study examining the articles published in the field of numbers and transactions in Turkey, found
that the most publications in the field of numbers took place in 2019 and then in 2017. He also pointed out that
the number of publications in this field has increased over the years. In this context, this study reached similar
conclusions about the year 2019 and the increase in the number of publications.
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Looking at the distribution of the studied studies according to number sets, the number sets studied mostly
focus on rational numbers. Some of these studies are related to integers or general (numbers only) numbers. The
sub-fields of the works produced and published in the field of numbers differ at the primary, secondary and high
school levels. The samples of the graduate studies examined differ according to the school level. In the
researches, the sample group at the secondary school level was mostly used. This was followed by elementary
and high school. There is a case study for preschool education. In this context, it is seen that very few studies
have been done on numbers in preschool education.

Kiligkaya (2017), in her study with 77 children aged 61-72 months who attend kindergartens and show
normal development, investigated the implementation of "Big Mathematics for Young Children" activity plans
using Preschool Mathematics Skills and the effect of the ANOMAT scale on children's ability to understand
numbers in preschool education. In this study; Among the theses examined, it was seen that it was the only study
on the preschool period. Ericek (2020), rational numbers with middle school students; Bulut (2021) and Dogan
(2002) studied natural numbers with primary school students. When all the studies are examined, it confirms the
research that the studies conducted with secondary and primary school students are in the majority, and that this
level of students focuses on rational numbers and natural numbers.

The main theme of the application of new methods and approaches, which is one of the aims of graduate
studies, has been covered more than other studies with 54 thesis studies. Studies conducted in this context show
that the aim of applying new methods and approaches in learning numbers is more successful than traditional
methods. It is seen that 40% of the theses studied for this purpose are compatible with these aims and sub-
themes. With a total of 61 studies and a percentage of 45%, both sub-themes are aimed at eliminating the
misconceptions and problems of students and teachers about numbers, and have become the most intense theme
in the field of numbers in research. In this context, almost half of the theses examined aim to eliminate the
misconceptions and problems of students and teachers about numbers.

Bulut (2021) investigated secondary school mathematics teachers' knowledge of Pedagogical Domain
Knowledge (IPU) on rational numbers, their beliefs about mathematics, and possible interactions between them.
According to the results of the research, it has been determined that there are few studies for this purpose.
Similarly, Dogan's (2002) thesis examines the types of errors that primary school students make in four
operations with natural numbers.

Among the results obtained from the studies, it was determined that the new approaches and methods were
more successful than the traditional methods and represented the results of 46% of the studies. In his thesis,
Sakall1 (2011) states that complex applications with the SE model positively affect students' academic success
and permanence. The successful results obtained with the 5E model, which is one of the new approaches and
methods, are similar to the results of this study, which shows that new approaches and methods are more
successful than traditional methods in terms of comparison with traditional methods and the result it reaches.
Likewise, Yirekli (2020) states in his study that the applications made with concept cartoons give successful
results in eliminating the misconceptions of secondary school students in the field of integers.

5.Recommendations
In line with the results obtained from the research, the following suggestions can be made;

In order to contribute to the field, the number of researches conducted at the preschool level, where the
foundations of many mathematical concepts are laid in studies on numbers, can be increased.

Starting from preschool, various activities, methods, etc. can be included in mathematics education for the
importance of numbers, comprehension, and elimination of misconceptions.

As a result of the examination of graduate theses, few studies on the history of mathematics were found. For
this reason, different studies on the history of mathematics can be included. Including studies on the history of
mathematics can be evaluated in terms of popularizing mathematics.

In the theses examined, it is seen that they mostly focus on the areas aimed at determining the effects of new
methods and approaches related to numbers, the level of misconceptions and errors experienced, and
experimental, phenomenology, relational, etc. studies can be included in new studies to be carried out based on
these points.

In parallel with this study, which is carried out within the scope of the field of numbers, studies at different
levels and in different learning areas in mathematics can be included. Considering the number of studies carried
out together in high school, primary and secondary education, it is seen that studies at this level are insufficient.
Studies at this level can also be emphasized.
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K-12 Diizeyinde Sayillar Konusunda Yapilmis Lisansiistii Calismalarin Tematik Icerik
Analizi: Bir Meta-Sentez Calismasi

1. Giris

Matematik nedir? sorusunun cevabi kesin olarak verilememekle birlikte, matematik belirli bir diizen ve
mantiksal siranin oldugu, prosediirel ve kavramsal bilgiye dayali bir bilim olarak tanimlanabilir (Baki, 2008;
Kandal, 2021; Sener ve Bulut, 2015; van De Walle, Karp ve Bay Williams, 2012). Matematik dersi 6gretim
programinda yer alan yeterliklerden biri olan matematiksel yeterlik, giinliik yasamdaki problemlerin ¢dziimiinde
saglam bir aritmetik temel {izerinde calismanin ve bilmenin Onemini vurgulayarak, matematiksel diisiinme
becerilerini farkli asamalarda uygulama ve geri kazanma siireci olarak agiklanmaktadir (Kandal, 2021).
Ogrencilere bu yeterliklerle basarili bir matematik egitimi verebilmek igin, okul &ncesi egitimden ortadgretime
kadar olan siiregte matematikte soyut veya iist diizey kavramlarin 6gretiminden ziyade 6grenmenin temeli olan
sayilarin 6n planda tutulmasi gerekmektedir (Christou ve Vosniadou, 2012; Vlassis, 2004). Bu bakimdan, sayilar
ve say1 algis1 matematik egitiminin temel konusudur (Baki, 2008; Giiler, 2017).

Sayilarin tarihi, ¢ok eski zamanlarda yaklagik milattan once 30000 yil oncesine kadar gitmektedir. O
zamanlar, insanlar taslara attiklari cizgilerle saymislardir. ilk yazimin M.O. 5000 yillarinda bulundugu kabul
edilmektedir. Yani insanlar yazmayi bilmezken taslarin iizerine attiklar1 cizgilerle sayilart kesfetmeye
baslamuslardir (Boyer, 1991; Caliskan Dedeoglu, 2017). Insanlar yavas yavas yerlesik hale gelmis ve ciftcilik ile
birlikte hayvancilik yapmaya baglamistir. Bozkirlarda hayvanlarin sayisi artmaya basladik¢a da insanlar sayilar
kullanmak zorunda kalmistir (Caliskan Dedeoglu, 2017). Sayilarin tarihi, harflerin tarihine ¢ok benzemektedir.
Harfler magara duvarlarindan alindig1 gibi, magara duvarlarindaki hiyeroglif ve resimlerden alinan rakamlar da
bulunmaktadir (Tuncay, 2012). Diinyadaki ilk rakamlarin Siimerler tarafindan M.O. 3200 yillarinda
kullanilmaya baslandig1 bilinmektedir. Yunan matematigi (Pisagor, Oklid, Arsimet, Apollonius) ve Hint
matematigi (Brahmagupta, Aryabhata) sayilarin ortaya c¢ikmasinda biiyiilk 6neme sahiptir. Cin matematigi,
basamak degeri sistemi ve negatif sayilarin kullanimina katki saglamistir. Sayilarin olusumu ve siiflandirilmast
konusunda asil gelismeler ise ilk sistematik cebir calismasi yapan Harizmi ile birlikte Islam matematiginde
ortaya ¢ikmistir (Boyer, 1991; Burton, 1997).

Matematik denince akla ilk gelen rakamlar ve sayilardir (Bayazit, 2010). Sayilarin ge¢misten gilinlimiize
tarihine bakildiginda, yazinin icadina kadar gidilmektedir. Ancak sayilar icat edilmeden ¢ok daha dnceleri de
sayma islemine gereksinim duyulmus olup, sayilarin milattan 6nce 3500’li yillara dayanan bir ge¢mise sahip
oldugu séylenebilir.

1.1. Matematik Dersi Ogretim Programlarinda Sayilarin Yeri

Bu boliimde matematik dersi 6gretim programi igerisinde say1 konusunun yeri hakkinda bilgiler verilecektir.
Bu kapsamda okul 6ncesi, ilkokul, ortaokul ve ortadgretim egitiminde say1 konusuna deginilecektir.

Say1 kavraminin kazanilmasi, yasa bagli olarak 5 ile 8 yas arasinda gerceklesir (Bisanz ve digerleri, 1995).
Say1 kavraminin 6gretimine bes ve besten kiiciik say1 gruplariyla ve dnce somut nesneler, ardindan resimler ile
baglanmalidir. Sayilar1 bege tamamladiktan sonra, 6gretmen masanin iizerine degisen sayida nesne yerlestirebilir
ve cocuklardan her grubu saymalarini ve kag¢ tane oldugunu sdylemelerini isteyebilir. Kisacasi, 6gretmenin
sayilar1 dgretirken dncelikle bir nesne kiimesini o nesne kiimesine ait sayilarla eslestirmesi gerekir. Bu sekildeki
Ogretimin, birden ona kadar olan tiim rakamlar i¢in yapilmasi gerekir. Cocuklara sayilar 6gretilirken 6nce sozlii
ifadeler kullanilmali, sonra bunlar1 yazili sembollerle birlestirmek gerekir (Reys ve digerleri, 1989). Sifir ve on
Ozel sayilar oldugu i¢in bu sayilarin digerlerinden sonra 6gretilmesi gerekir (Busbridge ve Womack, 1991) .

Say1 kavramimin gelisimi ve sayma becerilerinin kazanilmasi tamamen birbirine baghdir. Sayma, sayi
adlarinin sirasini bilmeyi gerektirir ve el-goz koordinasyonu ve sozel beceriler gerektiren biligsel bir etkinliktir
(Wilkonson, 1984).

flkokul Matematik Dersi Ogretim Programi’na [MOP] (Milli Egitim Bakanhigi [MEB], 2018) gore, ilkokul
matematik dersi d6gretim programi dort 6grenme alanindan olugmaktadir. Bunlar; sayilar ve islemler, geometri,
6lgme ve veri isleme alanlari iken; ortadgretim matematik dersi 6gretim programi; bes &grenme alanindan
olusur. Bunlar; sayilar ve islemler, cebir, geometri ve dlgme, veri isleme ve olasiliktir. Tlkokul miifredatinda tiim
Ogrenme alanlar1 tim sif diizeylerinde yer alirken, ortaokul matematik dersi miifredatinda cebir 6grenme alan
6. siiftan baslayarak tiim sinif diizeylerinde ve olasilik 6grenme alani ise yalnizca 8. sinifta yer almaktadir.

Ortaokul matematik dersi miifredatina bakildiginda; 5. smuf ogrencilerinin dogal sayilart okuyup
yazabilmeleri, dogal sayilarla dort islem yapabilmeleri ve dort islem igeren dogal sayilarla ilgili problemleri
cozebilmeleri beklenmektedir. Bununla birlikte, kesirler alt 6grenme alaninda, 6grencilerin 6ncelikle tam sayilar
ve bilesik kesirleri anlayabilmeleri ve bunlar arasinda doniisiim yapabilmeleri beklenir. 6. simnifta nicelik, tam
sayllarin anlami ve sirasi, dogal sayilarda islemlerin onceligi, dogal sayilarin carpanlari ve katlar ile ilgili
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kavramlar islenir. Kesirli ve kesirli islemler alt boliimiindeki 5. sinifin devami olan kesirlerde siralama, toplama
ve ¢ikarma islemlerinin yani sira ¢arpma ve bdlme islemleri ve ondalik gésterim analizi ile 6grencilerin oran
kavramini kavramalar1 beklenmektedir. 7. sinif sayilar ve islemler 6grenme alaninda 6grencilerden oncelikle tam
sayilarla dort islem, rasyonel sayilari tanima, siralama ve rasyonel sayilarla dort islem, oran kavrami, yiizdeler ve
bu becerileri gerektiren problemleri ¢6zmeleri istenmektedir. Son olarak 8. sinifta 6grencilerden beklenen
hedefler arasinda carpanlar ve katlarla ilgili problemleri ¢6zme, iistel ve koklii ifadeler, gercek sayilari tanima ve
rasyonel ve irrasyonel sayilar arasindaki iligkiyi anlama yer alir (Kandal, 2021; MEB, 2018).

Sayilar ve islemler 6grenme alaninda, dgrencilerin genellikle ilkokulda say1 kavramini ve sayilar arasindaki
iligkiyi Ogrenmeleri ve ortaokulda ¢esitli alt 6grenme alanlarinin islevselligini arttiracak temel aritmetik
becerileri gelistirmeleri beklenir.

Lise matematik dersi miifredat: incelendiginde; 9. sinifta sayilar ve cebir 6grenme alaninda alt 6grenme alani
olarak say1 kiimelerinin, 10. Sinifta ise ayni alt 6grenme alaninda karmasik sayilarin verildigi goriilmektedir.
Matematik Dersi Ogretim programinda [MOP] (MEB, 2018); 9. ve 10. smniflar igin tek bir ortak programin, 11.
ve 12. smiflar i¢in ise iki farkli segenek programin oldugu goériilmektedir. Program, 6grencilerin tercih edecekleri
yiiksekogretim programlart dogrultusunda segilen Se¢meli Matematik ve matematik agirlikli bir programi
secmeyen 0grenciler icin Se¢meli Temel Matematik olacak sekilde hazirlanmistir.

Matematigi bilmek icin bireylerin say1 ve islemlere dair bilgi ve becerilere sahip olmalar1 gerekmektedir
(Giilbage1 Dede, 2015). Sayilar gelisimleriyle birlikte siniflandirmaya (sayma sayilari, dogal sayilar, tam sayilar,
rasyonel ve irrasyonel sayilar, karmagik sayilar) tutulmustur. Hope (1989), sayilarin farkli kullanim alanlari ile
ilgili matematiksel muhakeme yapabilmenin, sayilar arasindaki iliskileri fark edebilmenin en etkili hesap yolu
oldugunu ifade etmistir. Say1 kavrami okul 6ncesi ¢ocuklar i¢in nesnelerin birebir kendisini ifade etmektedir. Bu
kavramlar ilkokulda daha da yerlesik bir hal almaktadir. Ancak ortaokula gelmis bir 6grenci artik matematigin
soyut kavramlariyla tanigmakta ve sayr kavramini iyice genisletmektedir. Yeni say1r kiimeleri ile kavramlar
olusturmakta ve anlamlandirmaktadir. Somut ve soyut kavramlarla iligki kurarak edinilmis bilgiler daha iist yas
gruplarina ¢ikildik¢a daha genis ve yeni say1 kiimeleriyle ilerlemektedir. Yani en basindan sistemik olarak belli
yap1 ve kavramlar iist iiste koymak gerekmektedir. Sayilar okul dncesi egitimle baslayip ortadgretimin sonuna
kadar yeni say1 kiimeleri 6grenilerek ilerleyen ve matematigin temelini olusturan bir kavramdir. Dolayisiyla bu
kavramin nasil 6gretilmesi ya da kavranmasi gerektigi, hayatimizin iginde yer alan sayilarin aslinda ne kadar
onemli oldugu, sadece matematiksel olarak degil de anlamsal olarak da ¢ok 6nemli oldugunun farkina varilmasi
gerekir. Bu nedenle bu konu {izerine yapilan ¢alismalarin mahiyetine bakilma ihtiyact duyulmaktadir (Kandir ve
Yazici, 2011).

Arastirmaya dahil edilen, sayilar 6grenme alaniyla ilgili arastirmalar agirlikli olarak yeni yaklagim ve
tekniklerin bagaris1 (Ipek, 2003; Sakalli, 2011; Tmas, 2021), 6grenci ve dgretmenlerin kavram hatalar1 ve
yanilgilart (Bulut, 2021; Dogan, 2002), 6grenci becerileri (Hasar, 2019; Usta, 2018), alana dair inamig ve
uygulamalar (Bulut, 2021), sayilar arasindaki iligkiler (Goktiirk, 2013; Tekin, 2019; Yurtcu, 2013), gecerli ve
giivenilir dlgekler gelistirilmesi (Fidan, 2013; Ozal, 2011), 6gretmenlerin sayilar konusunda pedagojik alan
bilgileri (Ak Beyatli, 2019; Orman, 2020), matematik egitim-0gretim programlar1 ve ders kitaplari (Arik, 2007;
Keser, 2021) iizerine yogunlagmustir.

Sayilar konusunda aragtirmaya dahil olan c¢aligmalar incelendiginde, okul oOncesi doneme yoOnelik
calismalarin sayisinin yeterli olmadigi gériilmiistiir. En fazla arastirmanin ise ilkégretim diizeyinde; ilkokulda
21, ortaokulda 90, ilkokul ve ortaokul birlikte ele alindig1 6 ¢alisma ile toplamda 117 ¢alismanin bu diizeyde
oldugu goriilmektedir.

Yapilan bu arastirma, hangi ¢alismalarda yogunlasildig1 ve {izerinde yapilan c¢aligma sayisinin yetersizligi
gibi faktorleri sunmasi agisindan alana katki saglayacak bir ¢alismadir. Bu ¢alisma ile sayilar konusunda mevcut
durumu ortaya koymasi agisindan yol gosterici olabilecek bulgulara ulagilmistir. Arastirmada konu ile ilgili
lisansiistii ¢alismalarin, yapilan ilk g¢aliymadan giiniimiize kadar olan kismimi biitiinciil olarak goérmeyi
saglayacak bir ¢aligma olmasi da alana katki saglamasi agisindan dnemlidir.

Matematik egitiminin daha verimli ve etkili olabilmesinde sayilar konusundaki arastirmalarin egilim ve
iceriginin tespit edilmesi dnem arz etmektedir. Konuya iligkin yapilan ¢alismalarin; amag, egilim, gesitlilik ve
yararlilig1 acisindan degerlendirilmesi 6gretmenlerin, 6grencilerin, arastirmacilarin eksiklik ve yanilgilarini daha
iyi tespit edebilmesine katki saglayacagi disiiniilmektedir. Lisansiistii caligmalar incelendiginde, sayilar
konusunda biitiinctil bir sekilde betimsel icerik analizi ve meta-sentez ¢alismasinin, akademik literatiirde eksik
bir durum oldugu goriilmektedir. Caligmanin, bu yoniiyle alan yazina katki saglayacagi ve literatiirdeki boslugu
dolduracag disiiniilmektedir. Ayrica matematik egitimi alan yazininda ornek teskil etmesi, doniitleri ve elde
edilen bulgular1 agisindan 6nem arz etmektedir.

Sayilar konusunda yapilan ¢alismalarin amaglarinin neler oldugu, sonucunda nelere ulasildigi, hangi
orneklem lizerinde yogunlasildigi, hangi say1 kiimelerinde daha ¢ok g¢aligildig1 gibi konularda yol gdsterici bir
caligma olmasi bu galigmanin dnemini ortaya koymaktadir. Bu ¢alismanin sonucunda sayilar konusunda calisilan
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arastirmalarda eksik kalan yerlerin tespit edilmesi daha sonra yapilacak caligsmalar i¢in bir referans olacaktir. Bu
calismada; 1987-2023 yillar1 arasinda YOKTEZ’de yaymnlanmis ve erisime izinli lisansiistii tezleri ¢aligma
konulari, 6rneklem tiirleri, ¢alisma tiirleri, amaglar1 ve sonuglar1 baglaminda detayli olarak incelendigi igin
konunun alan yazindaki yerini, dagilimini ve egilimini géstermesi agisindan 6nem arz etmektedir. Arastirma,
sayilar konusunda 1987-2023 arasinda toplamda 136 lisansiistii tez ¢aligmasim igermektedir. Ayrica bu konuda
calisma yapmak isteyen arastirmacilarin da konuyu biitiin olarak gérmelerini ve ¢alisilacak alanlarin tespit
edilmesinde yol gosterici olacag: diisiiniilmektedir. Bu baglamda {izerinde az ¢alisilmis, ¢aligmalarin yetersiz
kaldig1 ya da iizerinde hi¢ calisiimamis alanlarin tespitini kolaylastirip ayn1 konuda yigilmali ¢aligmalarinda
Oniine gegebilecegi diisiiniilmiistiir.

Kandal (2021), calismasinda sayilar ve islemler 6grenme alaninda okul dncesi, ilkokul ve ortaokul diizeyine
yonelik makalelerin incelemesini yapmustir. Kandal’in (2021) c¢aligmasi bu arastirmada; konuya en yakin
yapilmig ¢alismadir. Bu arastirmanin en yakin ¢aligma ile arasindaki fark, ¢aligmanin en eski yayimlanmig 1987
yilina ait ilk tezden baslamak iizere 2024 yilina kadar yapilmis toplamda 136 lisansiistii tez ¢aligmasini igeriyor
olmasidir. Kapsam olarak okul dncesi ve K-12 diizeyi hedef alinmis bu ¢ergevede yapilmis tiim galigsmalar belirli
kriterler dahilinde olugturulmustur. Ayrica orneklem grubu olarak sadece okul 6ncesi ve K-12 6grenci kitlesi
smirlamas1 yapilmamis ve konu smirlamasini igine alan tiim 6rneklem grubu dahil edilmistir. Incelenecek
lisanstistii tezlerin tespit edilmesinde anahtar kelimeler dahilinde “sayilar”, “sifir”, konu sinirlamasi olarak da
egitim ve Ogretim ile matematik ele alinarak tarama yapilmistir. Calismada dahil edilme ve hari¢ tutulma
kriterlerine gore okul oncesi ve K-12 diizeyinde sayilar konusunu igermeyen lisansiistii tezlerde eleme
yapilmistir.

Lisansiistii tezler, iilkelerin akademik anlamda gelismislik diizeylerinin belirlenmesinde dnemlidir. Oyle ki,
calisilan yiiksek lisans ve doktora tezleri akademisyenlerin ve arastirmacilarin gelecekteki ¢aligma alanlarimi
belirlemesinde etkilidir. Giiniimiizde matematik egitiminin temelini olusturan sayilar konusu, okul 6ncesinden
baglayarak egitimde 6nemli bir yer edinmektedir. Bu arastirma, matematik egitiminde sayilarin kullaniminin
mevcut durumunu ve bu alandaki arastirmalarda giiniimiiz yenilik ve gelismelerinin matematik egitimi siirecine
ne derece biitiinlestirildiginin saptanmast agisindan biiyiikk 6nem arz etmektedir. Bu arastirma sonucunda;
matematik egitiminde sayilar ¢calismalarinin hangi amaclarla yiiriitiildiigii, hangi yaklasimlarin kullanildigi, hangi
orneklemin ele alindig1, nasil sonuglar ¢ikarildigi ve ne tiir calismalara gereksinim oldugu detaylt bir sekilde
incelenerek sayilar konusunda biitiinciil bir anlayisla sonuglara ve dnerilere ulasilmaktadir.

1.2. Arastirmanin Amaci

Bu c¢aligma, matematik egitiminde say1 kavramina yonelik yapilan lisansiistii tezlerin incelenmesiyle elde
edilen verilerin ortaya konulmasini ve buna yoénelik ¢ikarimlarda bulunulmasini konu edinmektedir. Dolayisiyla
yapilan bu ¢alismada K-12 seviyesinde sayilarla ilgili tez ¢aligmalarinin detayli bir analizi yapilarak; eksiklerin
ve ihtiyaglarin ortaya konulmasi ve sayilar konusundaki g¢aligmalarin incelenmesi amaglanmaktadir. Bu
calismada; konuyla ilgili ilk ¢alismanin yapildigi 1987 yilindan 2024 yilina kadar Yiiksekdgretim Kurulu Yayin
ve Dokiimantasyon Dairesi Baskanligi Ulusal Tez Merkezi (YOKTEZ) nde yayinlanan ve erisime izinli olan
“sayilar” konusunda yapilmis lisansiistii ¢aligmalarin kapsami ve igerigi nasildir? sorusuna cevap aranmaktadir.
Bu baglamda, aragtirmaya iliskin alt problemler ise sunlardir:

1) incelenen tezlerin yiiksek lisans ve doktora tiirlerine gore dagilini nasildir?
2) incelenen tezlerin calistiklar1 say1 kiimelerine gore dagilimi nasildir?
3) incelenen tezlerin érneklem tiiriine gore dagilimi nasildir?
4) Incelenen tezlerin amaglarina gore dagilimi nasildir?
5) incelenen tezlerin sonuglarina gore dagilimi nasildir?
2. Yontem
2.1. Arastirma Modeli

Bu arastirma, veri toplama ve elde edilen verilerin ¢oziimlenmesi siire¢lerini ele alis bi¢cimi agisindan nitel
aragtirma modellerinden betimsel igerik analizi ve meta-sentez yontemi kullanilarak yiiriitiilmiistiir. Meta-sentez;
nitel ¢aligmalarin bulgularinin bir arada karsilastirilmasi ve yorumlanmasimi igeren bir arastirma yontemidir
(Noblit ve Hare, 1988). Bu g¢aligmada matematik egitimi alaninda K-12 diizeyinde sayilar konusunda yapilan
nitel ve karma ¢aligmalarin analiz sonuglari incelenmis, benzerlik ve farkliliklar bakimindan nasil bir egilim
izlendigine dair bulgularin yorumlanmasinda meta-sentez ¢aligmasindan faydalanilmigtir. Meta- sentez bigimi
geregi, nicel calismalara yer verilmemistir.
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2.2. Veri Toplama Araci

Aragtirma verileri, Sozbilir ve Kutu (2008) tarafindan gelistirilen formun revize edilmesiyle “K-12
Diizeyinde Sayilar Konusunda Yapilmig Lisansiistii Tezleri Siniflandirma Formu” araciligi ile toplanmistir. Bu
form; tez tiirti, say1 kiimeleri, 6rneklem tiirii, amag¢ ve sonug¢ olmak iizere kategorilere ayrilmistir. Dahil edilme
ve hari¢ tutulma kriterleri dahilinde 1987-2023 yillar1 igerisinde yaymnlanan tezlerden sayilar konusunda
gerceklestirilmis caligmalar ayristirilmistir.

2.3. Verilerin Toplanmasi

Verilerin toplanmas1 siireci YOK veritabamindan literatiir tarama esas almarak gerceklestirilmistir.
Arastirmanin kapsaminda arastirmaya dahil olan tezleri belirlerken asagidaki basamaklar izlenmistir. YOKTEZ
ana sayfasinda; tarama terimi bdoliimiine, “sayilar” ve erisime izinli tezler yazilmistir. Yil sinirlamasi
yapilmaksizin gegmisten arastirmanin yapildigi 29 Aralik 2023 tarihine kadar olan zaman dilimini igine alacak
sekilde tarama yaptirilmigtir. Tarama sonucunda 751 teze ulasilmistir. Konu filtrelemesi olarak “egitim-6gretim”
yazilmis ve toplamda 146 teze ulagilmistir. Konu filterelemesine “matematik” yazildiginda ise toplamda 299 teze
ulasilmistir. Her iki konu filtrelemesiyle ulasilan tezlerin tamami teker teker incelenmis ortak olarak bulunan
(egitim-O0gretim=matematik seklinde) tezlerin birer tanesi alimustir. Ayrica okul dncesi ve K-12 diizeyinde
sayilar konusunu icermeyen tezler elenerek hari¢ tutulmus geriye kalan 134 tez caligmasi arastirmaya dahil
edilmistir. Daha sonrasinda, tiim say1 kiimelerinde yer aldig1 diigiiniilerek ve say1 kelimesini icermemesinden
dolayl, YOKTEZ ana sayfasinda aranacak kelimelere “sifir” ve erisime izinli olan tezler yazilarak tarama
yaptirilmistir. Bu tarama ile 314 tez listelenmistir. Konu filtrelemesinde “matematik” yazilmis ancak bu
kisimdaki caligmalarin salt matematik konusunu iceren calismalar oldugu goriilmiistiir. Daha sonra “egitim-
Ogretim” yazilmis ve 2 calismaya ulagilmistir. K-12 diizeyinde sayilar konusunu igermeyen tezler ¢alisma
disinda tutularak 2 tez arastirmaya dahil edilmistir. Tiim bu tarama islemleri sonucunda arastirma kapsaminda
136 tane lisansiistii ¢aligmanin arastirmaya dahil edilmesine karar verilmistir. Calisma kapsamina dahil edilme
ve haric tutulma kriterleri dahilinde tam metnine ulasilan ingilizce ve Tiirk¢e yayimlanmus lisansiistii ¢aligmalarin
timii girmektedir. Arastirmaya dahil edilen tezler K-12 Diizeyinde Sayilar Konusunda Yapilmis Lisansiistii
Tezleri Siniflandirma Formu iizerinde isaretlenerek ayrintili analizi yapilmistir. Tezlerin geg¢misten itibaren
calisma yillarma bakildiginda en eski ¢alismanin 1987 tarihinde yapildigi goriilmiistiir. Bu nedenle calisma
1987-2023 yillar1 arasinda sinirlandirilmstir.

1987-2023 yillar1 arasinda matematik egitimi alanindaki sayilar konulu tezler arastirmaya dahil edilirken,
digerleri hari¢ tutulmustur. Dahil edilme ve hari¢ tutma kriterlerine gore belirlenen ¢aligmalar sonucu 15 tanesi
doktora, 121 tanesi yiiksek lisans olmak iizere toplam 136 ¢alisma meta-senteze dahil edilmistir.

2.4. Verilerin Analizi

Arastirmada elde edilen veriler dosyalanarak veri dokiimanlar1 olusturulmustur. Elde edilen bu nitel verilerin
analizinde icerik analizi, tablolarin temsili ic¢in betimsel analiz kullanilmigtir. Aragtirmaya dahil edilen
calismalarin icerik ve temalar1 detayli bir sekilde incelenerek not edilmistir. Yapilan ¢éziimlemeler sonrasinda,
her bir arastirma problemi i¢in tekrar eden kavramlar isaretlenerek ¢esitli kodlar olusturulmustur. Daha sonra,
uzman goriisiinden yararlanilarak elde edilen kodlarm birbirleriyle iliskileri kesfedilmis, doniisimi ve
diizenlemesi yapilmis, elde edilen verilerin benzer ve farkli yonleri belirlenerek betimsel igerik analizi ile birlikte
tema ve alt temalari olusturulmustur. Tez ¢aligmalarinda benzer kavramlarin aym kavrami temsil ettigi
durumlarda ayni tema altinda kodlama yapilmigtir. Verilerin igerigi objektif ve sistematik sekilde incelenmis,
verilere kodlar ve temalar organize edilerek bulgular yorumlanmustir. Arastirma sorular1 kapsaminda o6zellikle
caligmalarin 6zet, amag, yontem, bulgular ve sonuglar kismi detaylica incelenmistir. Yapilan tiim islemler
sonucunda elde edilen veriler tablolar ile gorsellestirilmis; boylelikle sayilar ¢alismalar1 hakkinda genel bilgi
elde edilmesi, benzerliklerin ve farkliliklarin ortaya konulmasi amaglanmastir.

2.5. Arastirmanin Etik izinleri

Caligma derleme olup, Etik izni gerektiren ¢aligmalar grubuna dahil degildir. Bu nedenle etik kurul izni
agiklanmamustir.

3. Bulgular
Bu boliimde; arastirmaya iligkin alt problem durumlarina ait bulgulara yer verilmistir.
3.1 Birinci alt probleme iliskin bulgular ve yorumlar

Tablo 1°de lisansiistii ¢alismalarin tiirlerine gore inceleme sonuglarinin frekans (f) ve yiizde (%) olarak
dagilimina yer verilmistir.

57



M. Bagelmas vd.

Tablo 1.Lisansiistii ¢aligmalarin tiirlere gore dagilimi

Tiirler Cahismalar f %
T5, T8, T44,T57,T69, T74, T79, T80, T82, T95, T122, T127, T128, 0
Doktora T134. T136 15 0011

T1,T2,T3,T4,T6,T7,T9, T10, T11, T12, T13, T14, T15, T16, T17,
T18, T19, T20, T21, T22, T23, T24, T25, T26, T27, T28, T29, T30,
T31, T32, T33, T34, T35, T36, T37, T38, T39, T40, T41, T42, T43,
T45, T46, T47, T48, T49, T50, T51, T52, T53, T54, T55, T56, TS8,
T59, T60, T61, T62, T63, T64, T65, T66, T67, T68, T70, T71, T72,

Yiksek Lisans T73.T75, T76. T77, T78, T81, T83, T84, T85. T86, T87. T8s, T8, 12+ 7089
T90. TO1 T92. T93. T94. T96. T97. T98, T99. T100, T101, T102,
T103, T104, T105, T106, T107, T108, T109, T110, T111, T112,
T113, T114, T115, T116 T117 T118, T119, T120, T121 T123,
T124, T125, T126. T129 T130, T131, T132, T133, T135
Toplam 136 %100

Yapilan lisansiistii tezler tiirlerine gére incelendiginde; ¢aligmalarin igerisinde 121 tanesinin yiiksek lisans
caligmasi, 15 tanesinin de doktora ¢aligmasi oldugu goriilmiistiir. Yapilan doktora ¢aligmalari tez kiinyelerinden
incelendiginde, 6nceki yillarda degisken bir seyir izlerken 2014 ve 2019 yillarinda ikiser tez, 2022 yilinda ii¢ ve
2023 yilinda ise iki tez ¢aligmasi yapilarak artig gosterme egiliminde olmustur.

3.2. ikinci alt probleme iliskin bulgular ve yorumlar

Incelen tezlerin galistiklar1 say1 kiimelerine gore dagilimia iliskin bulgular Tablo 2’de sunulmaktadir. Bu
kapsamda sayilar konusunda incelenen tezlerde, c¢alisilan say1 kiimeleri igerisinde agirlikli olarak 37 tez ile
rasyonel sayilar oldugu goriilmiistiir. Bu ¢aligmalar: sirasiyla tam sayilar (f=34) ve sadece sayilar konusu (f=24)
takip etmistir.

Tablo 2.Lisansiistii tezlerin ¢aligilan say1 kiimelerine gore dagilimi

Say1 Kiimeleri Calhismalar f %

T3,T9,T13,T26, T27, T33, T52, T53, T66, T75, T78, T79, T81, T92,
20 %15

Dogal sayilar T105, T120, T126, T128, T134, T136

T6, T12, T14,T16, T20, T21, T28, T35, T43, T48, T54, T56, T61, T62,
Tam sayilar T64, T65, T69, T70, T71, T72, T73, T84, T93, T97, T99, T106, T108, 34 %25
T109, T110, T117,T121,T124,T131,T132

T1,T7,T8,T11, T15, T18, T23, T24, T30, T32, T36, T37, T38, T41,

Rasyonel sayilar T42, T47, T50, T51, T59, T80, T82, T85, T87, T88, T89, T90, T98, 37 %27
T101, T102, T104, T107,T111, T118, T119, T125, T129, T130

Gergek sayilar T17,7T31,T39, T40, T68, T77, T83, T91, T95, T112, T114, T116 12 %8

Kompleks sayilar T2, T4, T5, T22, T44, T60, T67, T100, T115 9 %7

Genel (sadece T10, T19, T25, T29, T34, T45, T46, T49, T55, T57, T58, T63, T74, 24 918

sayilar) T76, T86, T94, T96, T103, T113, T122, T123, T127, T133, T135

Toplam 136 %100

Tezlerde caligilan sayr kiimeleri incelendiginde, en fazla rasyonel sayilarin, en az ise kompleks sayilarin
calisildig1 Tablo 2’de goriilmektedir.

3.3. Ugiincii alt probleme iliskin bulgular ve yorumlar
Tablo 3°de incelenen ¢aligmalarin 6rneklem tiirlerine gore dagilimi verilmistir.

Tablo 3.incelenen calismalarin drneklem tiiriine gore dagilimi

Orneklem Tiirii

(6grenci ve/veya  Calismalar f %
O0gretmen)

Okul 6ncesi T10 1 %1
ilkokul T3, T9, T13, T19, T25, T26, T30, T34, T45, T49, T55, T74, T79, T81, 21 0615

T92,T101, T105, T117,T120, T128,T136

T1,T6,T7,T8,T11, T12, T14, T15, T16, T18, T20, T21, T23, T24, T27,
T28, T31, T32, T33, T35, T36, T37, T38, T39, T40, T41, T42, T43, T46,
T47,T48, T50, T51, T52, T54, T56, T57, T58, T59, T61, T62, T64, T65,
Ortaokul T66, T67, T69, T70, T71, T73, T75,T77, T78, T80, T84, T85, T86, T87, 90 %66
T88, T89, T90, T93, T96, T97, T98, T99, T102, T103, T104, T106, T107,
T108, T109, T110, T111, T112, T114, T116, T118, T119, T121, T122,
T123, T124,T125, T126, T127,T129, T130, T131, T132, T134, T135
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Tablo 3’iin devamu

Lise T2, T4, T29, T44, T53, T60, T76, T83, T91, T95, T100 11 %8
llkégretim ve T17,T63, T68, T72, T94, T133 6 %5
ortaogretim

Universite TS5, T22, T77, T82, T100, T113, T115 7 %5
Toplam 136 %100

Tablo 3’te goriildiigii iizere incelenen ¢alismalarda, ¢aligmalarin %66’s1 ortaokul, %15°1 ilkokul, %8’1 lise,
%35°1 ilkdgretim ve ortadgretim kademeleri birlikte olacak sekilde, %5°1 liniversite ve yaklasik %1°i okul dncesi
orneklem grubundan olusmaktadir. Bu bakimdan, okul 6ncesi egitiminde sayilar konusu iizerine ¢ok az sayida
calisma yapildig: goriilmektedir.

3.4. Dordiincii alt probleme iliskin bulgular ve yorumlar

Yapilan ¢aligmalarin amaglarina genel olarak bakildigunda, ana temanin genel olarak sayilarin kavranmasi,
yeni yontem Ve yaklagimlarm uygulanmasi, 6grenci ve Ogretmenlerin sayilar konusundaki yanilgilarinin
giderilmesi temalar1 lizerinde yogunlastigi goriilmektedir. Bu kapsamda, yapilan ¢aligmalar bu ana temalar

dogrultusunda alt temalar ve kodlarla kategorize edilmistir. Asagida Tablo 4’de g¢alismalarin alt temalar1 ve
tezlerin betimlemeleri gosterilmektedir.

Tablo 4.Incelenen Calismalarin Amagclarina Gore Dagilin

Temalar Alt Temalar f %

Sayilar konusu, tarihsel gelisimi, en ¢ok
kullanilan kurallarin belirlenmesi, matematiksel

temsillerin kullanma durumlari, sayilarin T1, T2, T13, T20,

Sayilarin kavranmasi, sayilarin kavramsal manasinin
L . . T58, T61, T96,
Kavranmasi anlasilmasi, kavram imajinin belirlenmesi ve 12 %9
. ) T100, T110, T126,
smiflandirilmasi, kavramlarin sementatik agidan
. . A . T127,T131
incelenmesi, sayilar arasinda iligkilendirme,
gecmis ve gliniimiiz matematik egitim programi
kargilagtirmasi
Geleneksel 6gretim yontemleri ile yeni teknik ve T4, T5,T7, T10,

yaklagimlari (gorsellestirme yaklagimi, singapur

model metot-¢oziillmiis 6rnekler metodu, kavram

haritalari, animasyon ve karikatiir kullanima,

etkinlik temelli 6gretim yontemi ve materyalleri,

modelleme etkinlikleri, 5E modeli, ders imecesi
Yeni Yontem (lesson study), kii¢iik gocuklar igin biiyitk

T11, T15,T16, T18,
T19, T23, T24, T25,
T27,T29, T31, T35,
T36, T37,T39, T41,
T42, T46, T47, T48,
T51, T52, T54, T57,

ve matematik egitim programi, eszamanli ipucuyla 0

Yaklagimlarin ogretim CCC (kapat-kopyala-karsilastir) 6gretim 162,765,766, T69, 54 %40
S . : i . T73,T74,T79, T80,

Uygulanmast yontemi, matematik tarihi kullanimi, etkin

T81, T85, T86, T93,
T101, T102, T106,
T109, T111, T117,
T118, T120, T122,
T124, 7125, T129,

o6grenme modeli, bilgisayar destekli modeler,
sanal manipilatifler, aktif 6gretim yontemi,
portfolyo, FeTeMM, ters-yiiz simf modeli,
oyunlar, 6grenme amagli yazma etkinligi(poster
caligsmasi), drama vb..) karsilagtirmak, etkilerini

. T132, T136

belirlemek

Ogrencilerin problem ¢6zme becerilerinin T3,T6, T12, T14,

degerlendirilmesi ,problem ¢ézmede en ¢ok T17,T21,T26, T28,

kullanilan baglamlarimn tespiti, hatalarin tespit T30, T32, T33, T34,
Ogrenci ve edilmesi, kavram yanilgilarinin giderilmesi, farkli  T38, T43, T44, T49,
Ogretmenlerin dﬁzey'lerg gahip égrencil§rin ust bilissel o T50, T53, T56, T59,
Sayilar becerllerlnlp mcelenn}es.1, egitim stireclerinin T60, T70, T72, T75,
Konusundaki incelenmesi ve gegerli bir ders ngar'lmln?n T76, T77,T78, T83, 51 040
Yanilgilarinim olusturulrrlash.s.ayllar arasinda iliskilendirme, T84, T87, T88, T89,
ve Sorunlarin bﬁsa{ﬂl giivenilir testlgr olusturulmasi, sayilarin T90, T91, T92, T97,
Giderilmesi giinliik hayata transferi T98, T99, T104,

T105, T107, T108,
T112, T114, T115,
T116, T119, T121,
T128, T130, T134
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Tablo 4’tn devamu

Ogretmenin sayilar konusundaki pedagojik alan
(PAB) ve konu alan bilgilerini (KAB), nicel
muhakemelerini incelemek, matematikle ilgili
inaniglarini ve arasindaki etkilesimi arastirmak,
sayilar arasindaki iligkileri kurmak, sayilarin
kullaniminda benzetim ve analojileri tespit etmek,
Ogretmenin kavram yanilgi ve hatalarini belirlemek,
O0gretmen adaylarinin sayilar konusunda hazir
bulunuslugunu tespit etmek

T8, T22, T40,
T64, T67, T68,
T71,T82, T95,
T113

10 %7

Ders kitaplarindaki islemlerin baglami ve bilissel
gereksinim 6zelliklerinin analizi, igerigin
gelistirilmesi, farkli miifredatlarla karsilastirma,
kitaplardaki sorularin Uluslararasi Matematik ve Fen
Egilimleri Arastirmasi (Trends in International
Mathematics and Science Study) (TIMSS) bilissel
diizeylerine gore karsilagtirilmasi, ders kitaplarindaki
problem ¢6zme stratejilerinin incelenmesi, iki ¢ocuk
kitabinin igerik olarak miifredat i¢erigine
uygunlugunun ve kitabin tipolojisinin belirlenmesi

Sayilar
Konusunda
Yapilan
Calismalarin
Analizi

T9, T45, T55,
T63, T103, T123, 7 %5
T135

Sayilar ve islemler alaninda yapilan ¢aligmalarin
egilimlerini ve sonuglarimi incelemek

T94, T133 2 %1

Toplam 136 %100

Yapilan lisansiistii tez ¢aligmalarinin amaglari arasinda yer alan yeni teknik ve yaklagimlarin uygulanmasi
ana temasi altinda 54 tez caligmasi, 6grenci ve dgretmenlerin sayilar konusundaki yanilgilarinin ve sorunlarin

giderilmesi ana temasi altinda 61 tez ¢alismast bulunmaktadir.

3.5. Besinci alt probleme iliskin bulgular ve yorumlar

Tablo 5’de incelenen ¢aligmalarin sonuglarina gore dagilimini gosteren frekans ve yiizde degerlerine ait

bilgilere yer verilmistir.
Tablo 5.Incelenen galismalarin sonuglarina goére dagilimi

Temalar Alt Temalar f %
Matematiksel Temsillerin biligsel diizey gelisimine
etkisi tespit edilerek 6gretimin gelistirilmesi,
Gergekei temsillerin, sembolik ve dilbilimsel
temsillerin ve kural odakl.l ogrc?tlmlr} yaplldlgl . T1, T13, T20, T61,
anlagilmis, kurallarin tercih edilmesi yerine yeni 6 %5
. . . T128,T131
yaklagimlar dnerilmis, tasarlanacak yeni 6grenmenin
gercekei matematik egitimiden faydalanilarak yarar
elde edilmesi, sayilarinn ge¢mis ile simdiki
gosterimleri karsilagtirilmistir.
Kavram imgeleri, haritalar1 ve karikatiirleri, T2, T4, T5,T6, T7,
. yapilandirmaci yaklasima dayali SE modeli, T10, T11, T12,
I:I;;?éiizgl gélts?ll?stime yakla§1m1, Gerc;elfc;i MaFematik ' T16, T18, T19,
Geleneksel Egitimi (GME), etkinlik teme}ll' 6gretim yontem, T23, T24, T25,
Vontemlere Gore 6grenme amacli yazma etk_mhgl(pogter caligmasi) T27,T29, T31,
Daha Basaril: mo.cie!lelme, mz.;ltematlik tarihi temelli model (MEAS) T35, T36, T37,
Olmasi etkinligi, ders imecesi (lesson study) ile 6gretmenin ~ T39, T41, T42,
mesleki gelisimini destekleyen ve buna bagli olarak ~ T46, T47, T48,
Ogrenci basarisini arttiran yontemlere yer verilmesi, T51, T52, T54, 56 %a1
sayilarin ingilizce yazimimda CCC 6gretim ve T57,T62, T65,
eszamanli ipucu dgretim yontemi, oyun, bilgisayar T66, T69, T70,
destekli model, sanal manipiilatiflerin kullanimu, T73,T74,T79,
FeTeMM alanlari, ters-yiiz sinif modeli, etkin T80, T81, T85,

0grenme modeli, portfolyo, drama, oyun, animasyon
ve karikatiir vb. kullanilarak basar1 ve motivasyon
artmus, kavram yanilgilarinin giderilmesinde
bilgisayar destekli egitim, farkli algisal 6grenme
stiline sahip olan dgrencilerde etkili olmustur.

T86, T93, T101,

T102, T106, T109,
T111, T117, T118,
T120, T123, T125,
T129,T132, T136

60



K-12 Diizeyinde Sayilar Konusunda Yapilmig Lisansiistii Calismalarin Tematik Icerik Analizi: Bir Meta-Sentez Calismast

Tablo 5’in devamu

Ogrencilerin ist diizey biligsel diisiinme, problem
¢Ozme, problem kurma, akil yiiriitme, iliskilendirme
ve iletisim gibi matematiksel siire¢ becerilerinin

gelisiminin diisiik oldugu, 6grenmede zorluk $26T'|1'£31é1-15,
yasadigi, ders kitaplariin gelistirilmesi, pekistirme T4 4' T58,
ve sinif i¢i etkinliklerinin yapilmas1 gerektigi T59| T7 6,
onerilmis, kavram imajlart sniflandirilmis, ayni T78| ng 18 %13
smifta yer alan 6grencilerin ayni tip kavram T 106 '
yanilgisina sahip oldugu goriilmiistiir. Sozel T10 4’ T105
problemlerin ¢dziimiinde ¢oziilmiis 6rnekler T 108, T11 6’
metodunun Singapur model ¢6éziimiine gére daha T12 1’ T122’
basarili oldugu goriilmiistiir. Alt bilgilerin ' '
kavranabilmesi i¢in anlamli 6grenmenin
Ogrenci Becerilerinin gerceklesmesi gerekir.
Yetersizligi ve
Gelistirilmesi Gerektigi
T3,T17,T21,
T28, T30,
T32, T43,
T49, T50,
Sayilarin kavranmasiyla ilgili yanilgilar ve hata T53, T60,
tiirleri tespit edilerek gidermeye yonelik onerilerde T72,T75, 28 %21
bulunulmustur (Or; kavram karikatiirleri). T77,T83,
Ogretmenlerin de dgrencilerin sahip oldugu kavram T84, T87,
yanilgisina benzer yanilgilara sahip olduguna T88, T89,
ulasilmustir. T91, T98,
T99, T107,
T112, T114,
T115, T119,
T131
. Katilimcilarin ¢ogunlukla diiz anlatim yoluyla
Inanig ve Uygulama e o . .
Arasmda Etkilesim Ogretim yapma f:glhmlnde oldukla.rl, 1na.1n1$.lar ile T8 1 %1
Bulunmast PABvarasnlnnda (.l.lré.k veya dolayli bir etkilesim
oldugu goriillmiistiir.
Matematik egitiminde sayilarin formlari ve
Sayllar Arasinda carpimlari arasinda iliski bulunmus, mantikal nicel T22 T38
iskilerin Kurulmast, anlamlandirma, yapisal siniflandirma yapilmis, T 631 T67,
Sayilarin Giinliik Hayata  sayilarin giinliik hayata transfer diizeyi belirlenmis, T96, T97, 8 %6
Transferi, Kavramsal sayilarin manasinin kavranmasi, kavramsal mananin T 1216 T1,27
Manasinin Anlagilmasi semantik agidan matematik dgretiminde etkili '
oldugu belirtilmistir.
Gegerli ve Giivenilir Yeterli diizeyde gegerli ve giivenilir basari testler T34 T56 2 %1
Test Geligtirme elde edilmistir. '
Ogretmenlerin Sayilar
Konusunda Pedagojik
Alan (PAB) ve Konu Ogretmenlerin alan bilgilerinin yeterli olmadigi,
Alan (KAB) Bilgilerinin  yiiksek lisans mezunu ve mesleki deneyimi fazla
ve Nicel olan dgretmenlerin diger 6gretmenlere gore sayilar
Muhakemelerinin konusunda pedagojik alan bilgilerinin daha iyi T40 T64
Onemli Oldugu, diizeyde oldugu, lisansiistii programlara T68| T7 1’
Sayilarin Kullaniminda t_).asvurmalarmm onem tasidig1 anlagilmistir. T82| T95, 7 %06
Benzetim ve Analojilerin  Ogretmenler, 6gretmen adaylarina gore daha fazla Tll’3 ’

Varligi, Kavram
Hatalarinin ve
Yanilgilarinin
Bulunmasi, Adaylarin
Yeni Konulara Hazir
Bulunusluk Diizeylerinin
Tespiti

0zglin analoji liretebilmislerdir.

Smif 6gretmeni adaylarinin ilkdgretim matematik
dersi sayilar 6grenme alani icerigine yaklasik yiizde
60 oranda hazir bulundugu goriilmektedir.
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Tablo 5’in devam

Matematik Dersi Ogretim Progranu (IMDOP)
kazamimlarinin, Singapur Matematik Dersi Ogretim
Programi (SIMDOP) kazanimlar ile drtiismesi
belirlenmis, yeniden adlandirma ve standart/orantili
olmayan temsil boyutlarinin ders kitaplarinda yer
verilmesi gerektigi, ders kitaplarinda kullanilan

Matematik Egitim
Programinin Farkli
Ogrenme Alanlariyla

S\ .. . 0
I%’:;S{EES}, ?r(iefisnin problem ¢6zme stratejilerinin ¢esitlendirilmesi, Tiirk  T45, T55, 5 /o4
iplarl feetls ogrencilerin TIMSS matematik alaninda daha T103, T110,
Gelistirilmesi ve . L . .
. bagarili olabilmeleri i¢in ders kitaplarindaki soru T123
Yapilandirict Sistem o L .
Kullanimas: Gerektigi sayisinin arttirtlmasi ve 6grencilerin biligsel istem
diizeyi daha yiiksek sorularla karsilagsmasina olanak
saglanmasi Onerilmistir.
Satrang bilen ve bilmeyen dgrenciler arasinda
sayilarda dort islem ve problem ¢dzme basarilarinin
Ogrenci Basarilarinin ve  farklihik gosterdigi anlasilmustir, {ist, orta, diisiik
> s .2 : - T92, T134 2 %1
Yeteneklerinin 6grenci diizeylerinde sayilardan bagimsiz problem
Karsilagtirmasi ¢Ozme becerilerinin biligsel diizeye gore farkliliklar
gosterdigi tespit edilmistir.
Kesirlere yonelik problem kurmada kavramsal
boyutta giicliikler yagsandigi, kesirler ve dogal
sayilarla islemlere yonelik problem kurma ve
problem ¢6zme beceri diizeylerinin diigiik oldugu,
caligmalarin odaginin kesirlere yonelik diizey/durum
. belirleme, kavram yanilgisi/hata/zorluk/giicliikler
Sayilar ve Islemler e
veya problem kurma becerisi, zihinsel
Alaninda Yapilan . o .. . . .
hesaplama/aritmetik islem becerisi seklindeki beceri
Calismalarin DR T94, T133,
o . calismalari oldugu goriilmiistiir. Kavram yanilgilari 3 %2
Egilimlerine ve A, e . T135
L ile ilgili ortaokul ve lise diizeyindeki ¢aligmalarin
Sonuglarina Iligkin
Verilere Ulasilmast karsilagtirmasi yapilmistir. En az galisma ortaokul
3 diizeyinde 5. siniflarla, lise diizeyinde 11.siniflarla
yapilmistir. Cogunlukla ortaokul kademesinde
calisma yapilmustir, ¢aligmalarin ¢ogu kavram
yanilgilarini belirlemek tizere yapilip bu kavram
yanilgilariin ortadan kaldirilmasint hedef alan ¢ok
az sayida caligma yapildigi sonucuna varilmistir.
Toplam 136 %100

Tablo 5 incelendiginde, sayilar alaninda diizeyi belirlemeye yonelik ele alinan tezlerin yeni yaklasim ve
yontemlerin geleneksel yontemlere gore daha bagarili olmasi (f=62), 6grenci becerilerinin yetersizligi ve
gelistirilmesi gerektigi (f=46), 6grenci basarilarinin ve yeteneklerinin karsilagtirmas: (f=2), inanig ve uygulama
arasinda etkilesim bulunmasi (f=1) seklinde ortaya ¢ikmustir.

4. Sonuc ve Tartisma

Caligmalar tiirlerine gore incelendiginde c¢aligmalarin 121°1 yiiksek lisans ve 15'i doktora c¢alismasidir.
Doktora ¢alismalar: 1993, 1998, 2003, 2016, 2018 ve 2021 yillarinda birer, 2014 ve 2019 ve 2023 yillarinda
ikiser, 2022 yilinda ise li¢ doktora c¢aligsmasi yapilmistir. Doktora caligmalari, son yillarda artis gdsterme
egiliminde olmustur. Kandal (2021), Tiirkiye'de sayilar ve islemler alaninda yayinlanan makaleleri inceledigi
caligmasinda, sayilar alaninda en ¢ok yaymmin 2019 ve daha sonra da 2017 yillarinda gercgeklestigini tespit
etmistir. Bu alandaki yayinlarin sayisinin ise yillar i¢inde arttigina da dikkat cekmistir. Bu baglamda, bu ¢alisma
2019 y1l1 ve yayin sayisindaki artis ile ilgili benzer sonuglara ulagsmstir..

Incelenen ¢aligmalarin say1 kiimelerine gére dagilimmna bakildiginda, calisilan say1 kiimeleri ¢ogunlukla
rasyonel sayilar lizerinde yogunlagmaktadir. Bu ¢alismalarin bir kismi tam sayilarla veya genel (sadece sayilar)
sayilarla ilgilidir. Sayilar alaninda {iretilen ve yayinlanan eserlerin alt alanlar1 ilkokul, ortaokul ve lise diizeyinde
farkliliklar gdstermektedir. Incelenen lisansiistii ¢alismalarin 6rneklemleri okul diizeyine gore farklihk
gostermektedir. Aragtirmalarda en ¢ok ortaokul diizeyindeki 6rneklem grubu kullanilmigtir. Bunu ilkokul ve lise
izlemigtir. Okul Oncesi egitim i¢in ise bir 6rnek ¢alisma bulunmaktadir. Bu baglamda okul 6ncesi egitimde
sayilar konusunda ¢ok az ¢aligmanin yapildig1 goriilmektedir.

Kiligkaya (2017), anasmiflarina devam eden ve normal gelisim gdsteren 61-72 aylik 77 gocukla yaptigi
calismada, Okul Oncesi Matematik Becerisini kullanarak “Kii¢iik Cocuklar I¢in Biiyiik Matematik” etkinlik
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planlarinin uygulanmasint ve ANOMAT 6l¢egiyle okul 6ncesi donem egitiminde ¢ocuklarmin sayilart anlama
becerilerine etkisini aragtirmistir. Bu ¢aligmanin; incelenen tezler arasinda okul 6ncesi donemle ilgili tek ¢aligma
oldugu goriilmiistiir. Ericek (2020), ortaokul dgrencileri ile rasyonel sayilar; Bulut (2021) ve Dogan (2002)
ilkokula giden 6grencilerle dogal sayilar ¢aligsmistir. Yapilan tiim ¢alismalar incelendiginde; ortaokul ve ilkokul
ogrencileri ile yapilan ¢aligmalarin ¢ogunlukta oldugu, bu diizey 6grencilerde rasyonel sayilar ve dogal sayilar
konusunda yogunlasildig: arastirmay1 dogrulamaktadir.

Lisansiistii caligmalarin amaglarindan biri olan yeni yontem ve yaklagimlarin uygulanmasi ana temasi 54 tez
calismasiyla ile diger calismalara gore daha fazla islenmistir. Bu kapsamda yapilan calismalar sayilarin
ogrenilmesinde yeni yontem ve yaklasimlarin uygulanmasi amacinin geleneksel yontemlere gore daha basarili
oldugunu gostermektedir. Bu amagla ¢alisilan tezlerin %40'min bu amag¢ ve alt temalarla uyumlu oldugu
goriilmektedir. Toplam 61 calisma ve %45 ylizde ile her iki alt tema da 6grenci ve dgretmenlerin sayilarla ilgili
kavram yanilgilarini ve sorunlarimi gidermeye yonelik olup, arastirmalarda sayilar alaninda en yogun tema haline
gelmistir. Bu kapsamda incelenen tezlerin neredeyse yaris1 6grenci ve dgretmenlerin sayilarla ilgili kavram
yanilgilarini ve sorunlarini giderme amacina sahiptir.

Bulut (2021), ortaggretim matematik 6gretmenlerinin rasyonel sayilar konusunda Pedagojik Alan Bilgisi
(PAB) hakkindaki bilgilerini, matematik hakkindaki inanglarin1 ve aralarindaki olasi etkilesimleri arastirmustir.
Arastirma sonuglarina gére bu amagla yapilan ¢aligmalarin az oldugu tespit edilmistir. Benzer sekilde Dogan'in
(2002) tezi de ilkokul 6grencilerinin dogal sayilarla dort islemde yaptiklari hata tiirlerini incelemektedir.

Caligmalardan elde edilen sonuglar arasinda; yeni yaklasim ve yontemlerin geleneksel yontemlere gore daha
basarili oldugu ve ¢aligmalarin %46'sinin sonucunu temsil ettigi tespit edilmistir. Sakalli (2011) yaptig1 tez
calismasinda 5E modeli ile karmasik sayilardaki uygulamalarin 6grencilerin akademik basarilarini ve
kaliciliklarini olumlu yonde etkiledigini belirtmektedir. Yeni yaklagim ve yontemlerden olan 5E modeli ile elde
edilen basarili sonuglar, geleneksel yontemlerle kiyaslama agisindan ve ulastigi sonu¢ bakimindan yeni yaklagim
ve yontemlerin geleneksel yontemlere gore daha basarili oldugunu gésteren bu galisma sonuglarina benzerdir.
Yine ayni sekilde Yirekli (2020) yaptigi ¢alismada kavram karikatiirleri ile yapilan uygulamalarin ortaokul
ogrencilerinin tamsayilar alanindaki kavram yanilgilarini gidermede basarilt sonuglar verdigini belirtmektedir.

5.0neriler
Arastirmadan elde edilen sonuglar dogrultusunda asagidaki 6nerilerde bulunulabilir;

Alana katki saglamasi agisindan sayilar konusundaki ¢aligmalarda birgok matematiksel kavramin
temellerinin atildig1 okul 6ncesi diizeyinde yapilan arastirmalarin sayisi artirilabilir.

Okul dncesinden baglayarak matematik egitiminde sayilarin dnemine, kavranmasina, kavram yanilgilariin
giderilmesine yonelik cesitli etkinlik, yontem vb. ¢aligmalara yer verilebilir.

Yapilan lisansiistii tezlerin incelenmesi sonucunda matematik tarihi ile ilgili az sayida ¢alismaya
rastlanmistir. Bu nedenle matematik tarihini konu alan farkli ¢alismalara yer verilebilir. Matematik tarihini i¢ine
alan ¢alismalara yer verilmesi matematigin sevdirilmesi agisindan degerlendirilebilir.

Incelenen tezlerde daha ¢ok sayilarla ilgili yeni yontem ve yaklasimlarin etkilerini, yasanan kavram
yanilgilart ve hatalarin diizeyini belirlemeye yonelik alanlarda yogunlagildigi goriilmekte olup, bu noktalardan
hareketle yapilacak yeni ¢aligmalarda buna yonelik deneysel, olgubilim, iliskisel vb. ¢alismalarina yer verilebilir.

Sayilar alan1 kapsaminda gerceklestirilen bu ¢aligmaya paralel olarak matematikte farkli diizeylerde ve farkl
Ogrenme alanlarinda ¢alismalara yer verilebilir.

Lise, ilkdgretim ve ortadgretim birlikte yapilan ¢aligmalarin sayist goz oniinde bulundurulacak olursa bu
diizeydeki ¢alismalarin yetersiz oldugu goriilmektedir. Bu diizeydeki ¢aligmalara da agirlik verilebilir.
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