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METACOGNITIVE TENDENCIES IN GRADUATE MATHEMATICS
THESES IN TURKEY BETWEEN 2008-2023

Annotation. This study aims to analyse the theses on metacognitive mathematics written
in Turkey between 2008 and 2023 according to some variables. Metacognitive mathematics is
an important field that includes high-level cognitive skills such as understanding mathematical
problem solving processes, using learning strategies and developing metacognitive awareness
about mathematics. This study will evaluate the number of theses in this field in Turkey, their
distribution by years and their increasing trend. In addition, it aims to determine in which areas
metacognitive mathematics research is more concentrated by examining the topics and sub-fields
that the theses focus on. Data were obtained from Yok National Thesis Centre. As a result of the
literature search with 3 keywords (mathematical metacognition, metacognition, metacognitive
mathematics), 4 doctoral and 17 master's theses related to the subject between 2008 and 2023
were reached. Descriptive content analysis was used for the analysis. According to the data
obtained, it can be said that the keywords metacognition, metacognitive awareness and problem
solving were used the most, the most studies were conducted at Cukurova University, the interest
in the subject has gradually increased in recent years, the most studies were conducted in 2019,
2021 and 2022, access to theses is open, Master's studies on the subject are more preferred, the
sample level is generally secondary school, and the studies conducted in 7th grades in secondary
school are more.

Keywords: metacognitive mathematics, research trends, metacognition, mathematics
teaching, metacognitive strategies, higher education, professional development.

Introduction

This study aims to identify the higher education theses associated with the keyword
«Metacognitive Mathematics» in the YOK National Thesis Centre between 2008 and
2023 and to make a detailed description of these theses within the framework of the
specified criteria.

The key questions that determine the problem situation of the study are as follows:

How is the distribution of the studies published between 2008-2023 containing
metacognitive mathematics keywords according to the keywords they use?
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What is the distribution of the studies published between the years 2008-2023,
which contain the keywords of metacognitive mathematics, according to the universities
to which the institutes are affiliated?

What is the distribution of the studies published between 2008-2023 containing
metacognitive mathematics keywords according to the year of publication?

What is the distribution of the studies published between 2008-2023 containing
metacognitive mathematics keywords according to their distribution and whether they are
open to access or not?

What is the thesis type of the studies containing metacognitive mathematics
keywords published between 200820237

What is the distribution of the studies published between 2008-2023 containing
metacognitive mathematics keywords according to the sample/study group?

What is the distribution of the studies published between the years 2008-2023
containing metacognitive mathematics keywords according to the research design/
methods used?

What is the distribution of the studies published between 2008-2023, which include
metacognitive mathematics keywords, according to the data collection tools they use?

What is the distribution of the studies published between 2008—2023 on the data
analysis methods used in the studies containing metacognitive mathematics keywords?

Metacognition is important for the effective realisation and control of learning
processes. This means creating students' awareness of learning processes and showing
strategic behaviours. Metacognition is associated with the student's conscious execution
of learning actions and is a factor that increases student success.

Sare Sengul used the term metamemory for the first time in a study conducted
to determine children's metamemory abilities and introduced this concept to the
literature [1].

Metacognition is defined as the ability to control and direct one's own cognitive
processes [2].

Some researchers have explained metacognition as determining and understanding
the factors affecting cognition, monitoring and controlling the cognitive process.

Metacognition is an important concept that enables individuals to control and direct
their learning processes. Metacognitive knowledge refers to the individual's knowledge
about his/her own cognitive processes, strategies and variables in the learning process.
This knowledge is based on the individual's awareness of how well he/she knows himself/
herself and what kind of strategies he/she should use in the learning process.

Metacognitive judgements and monitoring/controlling involve individuals making
evaluations about the difficulty of the tasks they undertake. This stage also includes
monitoring and evaluating one's own learning process. The individual evaluates how well
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he/she understands himselt/herself, how he/she manages the learning process and his/her
self-confidence.

Self-regulation and control of cognition include the skills necessary for the
individual to effectively direct the learning process. The individual uses the ability to
plan, identify strategies and gather resources to take control of his/her will. This means
that the individual organises and takes control of his/her own learning efforts.

All these metacognitive processes are the cornerstones of effective learning.
Individuals can direct their learning processes more consciously and strategically by
developing their metacognitive skills. This contributes to an increase in student success
and a more effective learning experience [4].

The concept of metacognition has been analysed in different dimensions by different
researchers. Wells defined the three dimensions of metacognition as metacognitive
knowledge, metacognitive experiences and metacognitive control. Metacognitive
knowledge refers to the knowledge that an individual has about his/her own cognitive
processes and strategies. Metacognitive experiences means that the individual directs the
learning process based on his/her previous learning experiences and learns from his/
her experiences. Metacognitive control refers to the individual's ability to organise and
direct the learning process effectively. Schraw explained metacognition with two main
components: Knowledge about cognition and regulation of cognition. In other words, the
individual's knowledge of his/her own cognitive processes and strategies and how these
cognitive processes are organised and directed play an important role.

These different dimensions emphasise the complexity and importance of the
concept of metacognition. Developing metacognitive skills helps individuals to manage
their learning processes more effectively and efficiently. Metacognitive awareness plays
a critical role in increasing student achievement and having a more effective learning
experience [6].

Metacognition is an important concept that includes knowledge and awareness of
one's own cognition and regulation of cognition. Knowledge of cognition refers to the
knowledge that an individual has about his/her own cognition and learning processes.
This knowledge is based on the individual's awareness of what kind of strategies he/she
can use, what abilities he/she has and what kind of actions he/she can perform.

The dimension of organising cognition consists of five sub-dimensions to manage the
learning process effectively. These dimensions are called planning, monitoring, evaluating,
debugging and managing knowledge. Planning involves identifying appropriate strategies
and distinguishing resources that affect performance. Monitoring involves analysing
performance on the task and momentary awareness. Evaluation involves analysing one's
performance and strategies in relation to one's own learning product and learning process.
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Debugging is used to identify and correct errors in the learning process. Knowledge
management involves the process of summarising, analysing and focusing on knowledge.

There is a close relationship between metacognitive thinking skills and problem
solving. Students who solve problems well usually have metacognitive skills. The
development of metacognitive skills contributes to more effective and successful learning
and problem solving processes [7].

Metacognition refers to the ability of individuals to monitor and regulate their
learning processes. Their ability to understand and evaluate their own cognitive processes,
learning strategies and variables is referred to as an individual's metacognitive knowledge.
This knowledge is based on how well a person realises their own learning potential and
their ability to determine which learning approaches are most effective.

Metacognitive evaluation and observation involves the capacity to assess the
complexity and difficulties of one's own learning process. This relates to the ability to
monitor and analyse one's own learning experiences. How well a person understands their
own learning process, how they manage it and how confident they feel depends on the
answers to these questions.

Self-regulation and cognitive control include the ability to manage one's learning
process efficiently. The ability to plan, set strategies and manage resources represents the
ability to organise and control one's learning efforts.

These dimensions of metacognitive abilities are vital for effective learning.
Individuals who increase their metacognitive abilities can manage their learning processes
more consciously and strategically. This is an important factor in increasing the efficiency
and effectiveness of learning experiences.

Individuals' knowledge and awareness of their own cognitive processes and learning
experiences is one of the key components of metacognition. Cognitive knowledge refers
to a person's knowledge of their own cognition and learning processes. This knowledge is
based on a person's awareness of what strategies he/she can use, what abilities he/she has
and what kind of actions he/she can perform.

Cognitive knowledge is analysed in three sub-dimensions: explanatory knowledge,
situational knowledge and procedural knowledge. Explanatory knowledge includes
knowledge about what strategies are and how they are used. Situational knowledge
represents the knowledge about when and why to use strategies.Procedural knowledge
includes the knowledge about how to apply strategies.

The organisation of cognition dimension represents the ability to manage the
learning process and consists of five sub-dimensions: planning, monitoring, evaluation,
error correction and knowledge management. These dimensions show how effectively the
individual can manage the learning process.
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There is a clear relationship between metacognitive thinking ability and problem
solving skills. Students with good problem solving skills usually also have metacognitive
abilities. This is especially true for students who excel in maths and problem solving
skills. The development of metacognitive abilities helps to manage learning and problem
solving processes more effectively and successfully.

Many studies have obtained significant results when examining the link between
metacognition and mathematical problem solving abilities. For example, they examined
the metacognitive behaviours of primary school students in the process of solving
arithmetic verbal problems and found differences between the performances of students
with and without metacognitive skills [8]. It was observed that students who did not
have metacognitive skills could not fully comprehend the problems, got bogged down
in unnecessary details, and made mistakes by using misleading strategies. On the other
hand, students with metacognitive skills were able to analyse the problems effectively,
determine various strategies and were more successful in solving them.

In another study, Demir evaluated the effect of cognitive, metacognitive and
affective characteristics of eighth, tenth and third year university students on their success
in probability and mathematics. According to the results of the study, it was found that
metacognitive abilities and motivation significantly explained mathematical achievement,
but affective characteristics did not have a significant contribution in explaining
probability achievement. However, cognitive and metacognitive abilities were found to
have a significant contribution to probability achievement [9].

A study conducted by Canca aimed to determine the effect of students' cognitive
and metacognitive learning strategies on mathematics achievement [10]. The participants
of this study were 106 students attending the mathematics analysis II course. The findings
showed that the simultaneous use of metacognitive learning strategies and cognitive
strategies had a significant relationship between mathematics achievement levels.

In a study conducted by Saban, the relationship between cognitive awareness and
motivation was examined. In the sample of 545 students, it was determined that there was
a significant difference in the cognitive awareness of female students in terms of gender,
but there was no significant difference in terms of grade level [11].

In a study conducted by Memis and Arican, the relationship between mathematical
metacognition levels and achievement scores of fifth grade students was analysed.
Students' mathematical metacognition levels were measured by using the «Metacognitive
Knowledge and Skills Scale» (MSA-TR), which was translated into Turkish by Ozsoy and
adapted for fifth grade. According to the results of the study, a strong positive relationship
was found between students' metacognition total scores and their end-of-year achievement
grades [12].
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In a study conducted by Ozsoy and Ataman, the effect of teaching metacognitive
strategies on the problem solving skills of fifth grade students was examined. The
experimental group was taught metacognitive strategies for a certain period of time and
the control group continued their normal course processes. The results of the study showed
that the fifth grade students in the experimental group showed a significant increase
in their metacognition and problem solving achievement levels during the specified
period. In addition, a significant difference was found between the planning scores of the
experimental and control group students [13].

In a study conducted by Tok et al., it was shown that there is a link between
metacognitive awareness levels and academic achievement of university students. In
particular, it was determined that evaluation skill, as a sub-dimension of metacognitive
awareness, significantly affected students' academic achievement [14].

Materials and methods

According to the definition of Yildirim and Simsek, the document review method
aims to examine and analyse many sources related to the determined subject in detail.
This method provides a comprehensive evaluation of written materials and an in-depth
understanding of the existing information on the subject. Document analysis allows
researchers to collect and analyse information based on existing data. In this way, important
information about the research area is obtained and a more comprehensive perspective is
provided. In this study, in order to examine the theses on metacognitive mathematics,
the written sources in YOK National Thesis Centre were evaluated by document review
method. With this method, the researchers examined many theses in detail and identified
the current trends in the field of metacognitive mathematics. The contents of the theses
were analysed by descriptive content analysis and the results obtained were evaluated. In
this way, detailed information about the themes, approaches and trends in the theses in
the field of metacognitive mathematics was obtained. The research contributed to the in-
depth analysis of the existing information in the literature and to the understanding of the
developments in the field.

In this study, the theses obtained from YOK National Thesis Centre were examined
one by one and those with metacognitive mathematics content were included in the study.
Three different keywords were used to scan the theses and 21 theses were found as a result
of this scan. Of these 21 theses, 17 were master's theses and 4 were doctoral theses. The
contents of the theses, trends and findings related to metacognitive mathematics were
analysed descriptively. In this way, a comprehensive evaluation of the existing research in
the field was made and important data were presented to researchers.

This form is based on the opinions of experts in the field and consists of six sections.
The six sections in the form are as follows:
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1. Imprint information of the thesis: Basic information of the thesis such as title,
author, supervisor are included in this section.

2. Subject of the thesis: The subject on which the thesis focuses and the field it
analyses are stated in this section.

3. Method: The methods used in the thesis and how these methods are applied are
explained in this section.

4. Data collection tools: The tools used in the data collection process of the thesis
and the nature of these tools are included in this section.

5. Sample: The sample group of the thesis, the number of participants and their
characteristics are described in detail in this section.

6. Data analysis methods: How the data obtained by the thesis are analysed and
which methods are used are explained in this section.

The thesis classification form has a structure that includes important details of the
theses examined and thus helps to evaluate and analyse the theses in a systematic way.
This method was used to increase the reliability of the research and to ensure a consistent
evaluation of the data obtained.

The thesis studies included in this study were collected by the researcher as a result
of the search with the key concepts determined by the researcher from YOK National
Thesis Centre. It took approximately 12 days to fill in the thesis classification form used
in the data collection process.

The researcher used certain key concepts to identify the most appropriate and
relevant theses that could be obtained from the Council of Higher Education (YOK)
National Thesis Centre. As a result of this search, relevant theses were determined in
accordance with the scope of the study.

The thesis classification form used in the data collection process has a structure that
includes important details such as the title information, subject, method, data collection
tools, sample and data analysis methods. The researcher worked for approximately 12
days for the detailed examination of the collected theses and filling out the form.

This data collection process was carried out meticulously in order to increase the
reliability of the study and the accuracy of the results obtained. The screening and form
filling processes are of great importance to achieve the aim of the study and to evaluate
the relevant information in a systematic way.

The theses obtained from YOK National Thesis Centre were examined one by one
and the ones on metacognitive mathematics were included in the study. In this process, a
total of 5 theses, 3 master's theses and 2 doctoral theses, randomly selected, were subjected
to classification by two different researchers. In order to ensure the reliability of the
analyses, disagreements and possible incompatibilities that emerged in the classification
process of the theses were taken into consideration and a common point was agreed upon.
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Afterwards, the data in the thesis classification form were obtained from the theses
and content analyses were performed. Important details such as the title information,
subject, method, data collection tools, sample and data analysis methods of the theses
were analysed with descriptive statistics.

The findings obtained were visualised and interpreted through tables containing
percentage and frequency values. This method was used to achieve the aim of the study
and to present the data obtained in a more meaningful way. The analysis and interpretation
of the data are of great importance to reach the results of the study and to reveal the trends
of theses on metacognitive mathematics.

Results and Discussion

In this study, the title information, research topics, research methods used,
sample information, data collection tools and data analysis methods of the theses were
examined in detail and presented visually in the tables below. These tables provide a more
understandable and comparable presentation of the data obtained.

The tables contain the basic information of each thesis and are classified according
to the characteristics analysed in the study. These data obtained by the researchers allow
us to better understand the trends and preferred methods of the theses. Presenting the
analysed data in tables is an important step to achieve the purpose of the study and to
convey the findings in a more descriptive way.

The distribution of theses on metacognitive mathematics between 2008-2021
according to the keywords used is given in Table 1.

Table 1. Frequency and Percentage Distributions of the Keywords Used in the Scanning and the Accessed
Postgraduate Theses

Sequence No Keyword f %
1 Metacognition 8 10,96
2 Problem Solving 5 6,85
3 Metacognitive Awareness 5 6,85
4 Maths Achievement 4 5,48
5 Mathematics Education 2 2,74
6 Mathematical Metacognition 2 2,74
7 Secondary School Students 2 2,74
8 Attitude 2 2,74
9 Metacognition Skills 2 2,74
10 Academic Success 1 1,37
11 Argumentation 1 1,37
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Sequence No Keyword f %
12 Success 1 1,37
13 Skill 1 1,37
14 Skill Based Maths Questions 1 1,37
15 Knowledge of Cognition 1 1,37
16 Organising Cognition 1 1,37
17 Algebra 1 1,37
18 Algebraic Verbal Problem 1 1,37
19 General Metacognition 1 1,37
20 Realistic Maths Education 1 1,37
21 Cooperative Learning Method 1 1,37
22 Logical Thinking Skills 1 1,37
23 Attitude towards Mathematics 1 1,37
24 Maths 1 1,37
25 Maths Anxiety 1 1,37
26 Maths Oriented Academic Risk-taking 1 1,37
27 Maths Teaching 1 1,37
28 Maths Self-Efficacy 1 1,37
29 Maths Problem 1 1,37
30 Maths Attitude 1 1,37
31 Mathematical Modelling 1 1,37
32 Mathematical Metacognition Awareness 1 1,37
33 Model Building Activities 1 1,37
34 Modelling Competencies 1 1,37
35 Motivation 1 1,37
36 Self-Assessment 1 1,37
37 Problem Solving Success 1 1,37
38 Problem Solving Teaching 1 1,37
39 Problem Formulation 1 1,37
40 Self-efficacy in problem posing 1 1,37
41 Verbal Problem 1 1,37
42 Metacognitive Awareness 1 1,37
43 Metacognition Calibration 1 1,37
44 Metacognitive Skill 1 1,37
45 Metacognitive Skills 1 1,37
46 Metacognitive Knowledge 1 1,37
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Sequence No Keyword f %
47 Metacognitive Thinking Skills 1 1,37
48 Metacognitive Control 1 1,37
49 Metacognitive Strategy 1 1,37
50 Metacognitive Strategies 1 1,37

According to Table 1, 50 different keywords were used for the 21 theses analysed.
Of these keywords, 8 were «Metacognition», 5 were «Problem Solving», 5 were
«Metacognitive Awarenessy», 4 were «Mathematics Achievementy», 2 were «Mathematics
Educationy, 2 were «Mathematical Metacognition», 2 were «Secondary School Studentsy,
2 were «Attitudey, 2 were «Metacognitive Skills» and the other 40 keywords were used
only once. The frequency and percentage distributions of the universities where the theses
on metacognitive mathematics were prepared between 2008-2023 are given in Table 2.

Table 2. Frequency and Percentage Distributions of the Universities Affiliated to the Institutes where the
Theses were Prepared

Sequence No Keyword f %
1 Cukurova University 3 14,28
2 Dokuz Eylul University 2 9,52
3 Erzincan Binali Yildirim University 2 9,52
4 Marmara University 2 9,52
5 Adnan Menderes University 1 4,76
6 Ataturk University 1 4,76
7 Bartin University 1 4,76
8 Bolu Abant izzet Baysal University 1 4,76
9 Burdur Mehmet Akif Ersoy University 1 4,76
10 Bursa Uludag Univercity 1 4,76
11 Bulent Ecevit University 1 4,76
12 Gazi University 1 4,76
13 Gaziantep University 1 4,76
14 Mugla Sitki KoCman University 1 4,76
15 Siirt University 1 4,76
16 Uludag University 1 4,76

According to the information obtained from Table 2, it was determined that
postgraduate theses on mathematical metacognition were written in the institutes of 16
different universities. It is seen that 3 of the theses were written in Cukurova University,
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2 in Dokuz Eylul University, 2 in Erzincan Binali Yildirim University and 2 in Marmara
University. It was determined that 1 thesis each was written in institutes affiliated to other
universities. The frequency and percentage distributions of the writing years of the theses
containing metacognitive mathematics keywords published between 2008-2023 are given
in Table 3.

Table 3. Frequency and Percentage Distributions of the Years of Thesis Preparation

Sequence No Year f %
1 2019 5 23,8095
2 2021 4 19,0476
3 2022 4 19,0476
4 2017 3 14,2857
5 2013 2 9,5238
6 2018 2 9,5238
7 2008 1 4,7619

According to the information obtained from Table 3, it was determined that theses
on mathematical metacognition were written in 7 different years between 2008 and 2023.
The maximum number of theses was 5 in 2019. The other years are as follows; 4 theses
were written in 2021, 4 theses in 2022, 3 theses in 2017, 2 theses in 2013, 2 theses in
2018 and 1 thesis in 2008. The distribution of the studies published between 2008—2023,
including metacognitive mathematics keywords and whether they are open to access or
not are given in Table 4.

Table 4. Frequency and Percentage Distributions of Accessibility of Theses

Sequence No Number of Thesis Access Status f %
1 21 ACik 21 100

According to the information obtained from Table 4, 21 theses were found in the
research conducted on Yoktez between 2008—2023 on mathematical metacognition, and
all of these theses are open to access. Table 5 shows the thesis type of the studies published
between 2008-2023, which include metacognitive mathematics keywords.

According to the information obtained from Table 5, 21 theses were found in the
research conducted on Yoktez between 2008—2023 on mathematical metacognition, 17 of
these theses are Master's Theses and 4 of them are Doctoral Theses. The distribution of the
studies published between the years 2008-2023 containing metacognitive mathematics
keywords according to the sample/study group is given in Table 6.
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Table 5. Frequency and Percentage Distributions of the Type of Theses

Sequence No Thesis Type f %
1 Doctoral Thesis 4 19,0476
2 Master Thesis 17 80,9523

Table 6. Frequency and Percentage Distributions of the Samples of the Theses

Sequence No Sampling Level f %
1 Middle School 16 76,1904
2 High School 2 9,5238
3 Primary School 3 14,2857

According to the information obtained from Table 6, 21 theses on mathematical
metacognition were found in the research conducted on Yoktez between 2008 and 2023,
and the sample was Middle School in 16 theses, High School in 2 theses, and Primary
School in 3 theses.

If we look more specifically;

Table 7. Frequency and Percentage Distributions of the Samples of the Theses according to Classes

Sequence No Sampling Level f %
1 Secondary School 7 6 28,5714
2 Secondary School 5,6,7,8 4 19,0476
3 Secondary School 6 3 14,2857
4 High School 9,10,11 2 9,5238
5 Secondary School 8 2 9,5238
6 Primary School 3 1 4,7619
7 Primary School 4 1 4,7619
8 Primary School 5 1 4,7619
9 Secondary School 5 1 4,7619

According to the information obtained from Table 7, the sample of 6 theses is Middle
School 7th grade, the sample of 4 theses is the whole Middle School (5,6,7,8), the sample
of 3 theses is Middle School 6th grade, the sample of 2 theses is High School, and the
sample of 2 theses is Middle School 8th grade. The distribution of the studies published
between 2008 and 2023, including metacognitive mathematics keywords, regarding the
research design/methods they used is given in Table 8.
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Table 8. Frequency and Percentage Distributions of Theses According to the Research Design/Method

Used

Sequence No Research Methodology f %
1 Quantitative 15 71,43
2 Mixed 19,05
3 Qualitative 2 9,52

According to the information obtained from Table 8, maximum 15 research methods
were used. =15, mixed research method was used in 4 theses, qualitative research methods
were used in 2 theses. The distribution of the studies published between 2008-2023,
including metacognitive mathematics keywords, according to the data collection tools
they used is given in Table 9.

Table 9. Frequency and Percentage Distributions According to Data Collection Tools/Scales Used in

Theses
Sequence No Scale f %
1 Metacognitive Awareness Scale 4 8
2 Mathematical Metacognition Awareness Scale 3 6
3 Mathematics Achievement Test 2 4
4 Mathematics Attitude Scale 2 4
5 Problem Solving Achievement Test 2 4
6 Metacognition Scale 2 4
7 Academic Achievement Test 1 2
8 Skills Based Mathematics Questions Test (Btms) 1 2
9 Algebraic Verbal Problem Test 1 2
10 Metacognitive Awareness Inventory for Children Form B 1 2
11 Metacognitive Awareness Scale for Children 1 2
12 Metacognitive Awareness Scale for Children Form B 1 2
13 Graded Scoring Key 1 2
14 Group Report Forms 1 2
15 Mathematics Grade in Report Cards 1 2
16 Logical Thinking Ability Test 1 2
17 Attitude Scale towards Mathematics 1 2
18 Mathematics Course Motivation Scale 1 2
19 Mathematics Anxiety Scale 1 2
20 Mathematics Focused Academic Risk Taking Scale 1 2
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Sequence No Scale f %
21 Mathematics Problem Solving Attitude Scale 2 4
23 Mathematics Attitude Scale 1 2
24 Mathematics Metacognitive Awareness Inventory 1 2
25 Mathematical Reasoning Scale 1 2
26 Mathematical Problem Solving Test 1 2
27 Modelling Competencies Assessment Rubric 1 2
28 Measurement and Evaluation Problems 1 2
29 Self-Efficacy Resources Scale 1 2
30 Self-Assessment Scale 1 2
31 Problem Constructing Self-Efficacy Scale 1 2
32 Attitude Scale 1 2
33 Metacognition (Metacognition) Scale 1 2
34 Metacognitive Awareness Inventory 1 2
35 Metacognitive Awareness Scale 1 2
36 Metacognitive Ability Questionnaire 1 2
37 Metacognitive Skill Scale 1 2
38 Metacognitive Knowledge and Skills Scale 1 2
39 Mathematics Achievement Test for Metacognitive Knowledge 1 2
40 Metacognitive Awareness Inventory 1 2
41 Metacognitive Scale 1 2

According to the information obtained from Table 9, 41 different scales were used in
21 theses obtained from Yoktez, «Metacognitive Awareness Scale» was used in 4 theses,
«Mathematical Metacognition Awareness Scale» was used in 3 theses, «Mathematics
Achievement Test» was used in 2 theses, «Mathematics Attitude Scale» was used in
2 theses, «Problem Solving Achievement Test» was used in 2 theses, «Metacognition
Scale» was used in 2 theses. Other scales were used 1 time each. The distribution of
the studies published between 2008 and 2023, including metacognitive mathematics
keywords, according to the data analysis methods they used is given in Table 10.

According to the information obtained from Table 10, 29 different data analysis
methods were used in 21 theses obtained from Yoktez; «Anova Test» in 9 theses, «Pearson
Product Moment Correlation Analysis» in 6 theses, «t-Test» in 5 theses, «Independent
Groups T Test» in 3 theses, «Descriptive Analysis» in 3 theses, «Mann-Whitney U Test»
in 3 theses, «Regression Analysis» in 3 theses, «Descriptive Statistical Techniques» in 2
theses, «Multiple Linear Regression Analysis» in 2 theses, «Kruskal Wallis» in 2 theses,
«Shapiro Wilk Test» in 2 theses. Other analysis methods were used 1 time each.
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Table 10. Frequency and Percentage Distributions According to Data Analysis Methods Used in Theses

Sequence No Analysis Method f %

1 Anova 9 15,52
2 Pearson Product Moment Correlation Analysis 6 10,34
3 T-Test 5 8,62
4 Independent Groups T Test 3 5,17
5 Descriptive Analysis 3 5,17
6 Mann-Whitney U Test 3 5,17
7 Regression Analysis 3 5,17
8 Descriptive Statistics Techniques 2 3,45
9 Multiple Linear Regression Analysis 2 3,45
10 Kruskal Wallis 2 3,45
11 Shapiro Wilk Test 2 3,45
12 Ancova 1 1,72
13 Dependent Group T-Test 1 1,72
14 Independent Sample T-Test 1 1,72
15 Independent T-Test 1 1,72
16 Simple Linear Regression Analysis 1 1,72
17 Multiple Correlation Techniques 1 1,72
18 Multiple Regression Analysis 1 1,72
19 Linear Regression 1 1,72
20 Document Analysis 1 1,72
21 Frequency Analysis 1 1,72
22 Content Analysis 1 1,72
23 Correlation 1 1,72
24 Clustering Method 1 1,72
25 Parametric and Non-Parametric Tests 1 1,72
26 Problem Solving Activities Evaluation Table 1 1,72
27 Spearman Rho Correlation Analysis 1 1,72
28 Metacognition Evaluation Table 1 1,72
29 Metacognitive Skills Method 1 1,72
Conclusion

This study was conducted in order to determine the trends of the theses on
metacognitive mathematics in Turkey and to provide guidance to those who plan to
work on this subject. It is assumed that this approach will help to obtain more efficient
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results from future studies. In the research conducted in this context, a total of 21 theses,
including 4 doctoral theses and 17 master's theses, focusing on the use of metacognitive
mathematics method and the practice of this method in Turkey between 2008 and 2023
were accessed.

In the literature review, it was determined that the first thesis was written in 2008
and after this date, there were no new thesis studies until 2013. The most intense period
of thesis studies focusing on metacognitive mathematics method was recorded as 2019,
followed by 2021. When the keywords used in the theses were analysed, it was seen that
the keyword metacognition was the most commonly used keyword, followed by problem
solving and metacognitive awareness and mathematics achievement keywords. According
to the universities where the theses were published, Cukurova University had the highest
number of studies, followed by Dokuz Eylul University, Erzincan Binali Yildirim University
and Marmara University. All 21 theses are open access on YOKTEZ. Considering the
types of theses, 4 theses were doctoral theses and 17 theses were master's theses. When
the samples were examined, it was determined that most studies were conducted in
secondary schools, followed by high schools and primary schools. In secondary schools,
it was determined that most of the studies were conducted in 7th grades, then in the
whole secondary school and 6th grade of secondary school. It was seen that quantitative
methods were mostly used in the studies and then mixed methods were used. The most
used scales as data collection tools are Metacognitive Awareness Scale, Mathematical
Metacognition Awareness Scale, Mathematics Achievement Test, Mathematics Attitude
Scale, Problem Solving Achievement Test, Metacognition Scale. Data analysis methods
are ANOVA, Pearson Product Moment Correlation Analysis, t-Test, Independent Groups
T Test, Descriptive Analysis, Mann-Whitney U test, Regression Analysis.
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Yasin GOKBULUT#*!, Esra YENIDUNYAZ2, Dilek SAHINPINAR 3
'"Tokar ['a3nocmannania yausepcuteri, Tokat, Typkusi.

2Typxwus binim munucrtpiiri, Typkust.

3 Arpa M6paxum lllemen ynuBepcuteri, Arpa, Typkusi.

2008-2023 :xpliipap apajbsirbinaa Typkusiaassl
MaTeMaTHKa 00HbIHIIA TUILIOM/BIK KYMBICTAPAAFbI
METAKOTHUTHUBTI TeHIEHIUIAP

AnHoTanusi. byn 3eprreyaiH Makcarbl — keiOip aliHpIMaibuiapra coiikec Typkusima 2008-2023
KBUIZIAD apaNbIFbIHIA JKa3bUIFAaH METAKOTHUTHBTI MaTeMaTHKa OOWBIHINA JHcCepTalusuiapAbl Tal-
nay. MeTakoTHUTHBTI MaTeMaTuka — OyJI MareMaTHKaJbIK €CenTeplli eIy MPOLEeCTePiH TYCIHY, OKBITY
CTparerusulapblH KOJIaHy jKOHE MareMaTHKa Typaslbl METaKOTHUTHBTI Xa0apAapibIKThl TaMbITy CHSKTHI
JKOFaphl JIGHIeHJIl KOTHUTHBTI JaFAblaapibl KAMTUTBIH MaHbI3IbI caia. byn 3eprrey Typkusimarbl ochl
caJajiarbl JUCCepTalUsIapAbIH CaHbIH, OJIAPABIH JKbIJI OOMBIHIIIA TAPATybIH XKSHE OJap.IbIH 6Cy TCHACHIIH-
sichIH Oaranaiipl. COHBIMEH Karap oJ JUCCepTalusFa apHaJFaH TaKbIPbINTap MEH iIIKi epicTepi 3epTTey
apKbUIBl METAKOTHUTHBTI MaTeMaTHUKaJIBIK 3epTTEeYJepIiH Kail canajapia IIOFbIpIaHFaHBIH aHBIKTayFa
GarsrrTasFan. Jlepextep Moka YIITTBIK AHMCCEpPTAIMSUIBIK OPTANBIFBIHAH aNbIHABL 3 TyHiHII ce3leH
(MaremaTHKalbIK MeTaTaHy, metacognition, METAaKOTHHTHBTIK MaTeMaThKa) ojeluerTepal izaey
Hotmwxkecinae 2008-2023 xpuinap apaibiFbIHAA TOHTE KATBICTHI 4 JTOKTOPIIBIK JKoHE 17 MarucTpiik Juc-
cepranus anbHABL. Tangay yiIiH cunartamMaiblk Ma3MYH bl TaIay KOJIJaHbUIIbL. AJIBIHFaH MJliIMETTepre
colikec TYHiH/I co3lep eH Kol KOJIaHbUIFaH JeM aiTyra 0oya/isl MeTaTaHy, METaKOTHUTHBTI XabapAapIibIK
JKoHe IpoOiemMarap/pl Ienry, eH Ken 3eprTeyiiep UyKypoB YHUBEPCHUTETIH/IE KYPTi3iil, COHFBI KbUIAa-
PBI TIOHTE JIETeH KbI3BIFYIIBUIBIK OipTiHAen ocTi, eH kem 3eprreynep 2019, 2021 xone 2022 xbuigapbl
HKYPri3iii, Ko KeTIMILTIK AUCCepTalusIapabl KOpray AIIBIK, MaruCTPIIiK 3epTTeysep Oy moH OoWbIHIIA
ipiKTey JEHTreii 9fieTTe OpTa MEKTEIKe ColiKec Kele/i, all OpTa MEKTENTIH 7-ChIHBINTapbIHAA XKYPri3UIreH
3epTTeyIIep kUi Ke3ICeCeI.
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KinTTi ce3nep: MeTakorHMTHBTIK MaTeMarHKa, 3epTTey OarbITTapbl, MeTaTaHy, MaTeMaTHKaHbI
OKBITY, METaKOTHUTHUBTIK CTpaTerusuiap, )Xorapbl OUTiM, KociOu qamy.

Yasin GOKBULUT*!, Esra YENIDUNYAZ2, Dilek SAHINPINAR 3
''Tokarckuit yuusepcuret ['aznocmannamia, Tokar, Typrusi.
2MunucrepctBo obpazoBanust Typuuu, Typuusi.

3 Arpet oparum Yeuen yHuBepcuret, Arpsl, Typrus.

MeTakorHHTUBHbIE T€HIEHIIMT
B AWIJIOMHBIX pafoTax mo MareMaTuke
B Typuumu ¢ 2008 mo 2023 rox

AnHoTanus. L{ens 3TOr0 HCcnenoBaHus — IPOAHATIU3UPOBATH AUCCEPTALIMU IO METAKOTHUTHBHOM
MareMaruke, HanucaHHble B Typrwu B nepuoa ¢ 2008 mo 2023 rog B COOTBETCTBUM C HEKOTOPBIMU Iiepe-
MEHHBIMU. MeTaKOTHUTHBHAs MaTeMaTruKa — BayKHast 00J1acTh, KOTOpasi BKIIFOYaeT B ce0sl KOTHUTUBHBIE Ha-
BBIKM BBICOKOTO YpPOBHS, TaKHe KaK MOHUMaHME MIPOLECCOB PEIICHUs] MaTeMaTHYeCcKUX 3ajay, UCIOJIb30-
BaHME CTpareruii o0yueHHs1 U pa3BUTHE METAKOTHUTUBHOIO OCO3HAHMSI MaTeMaTHKU. B aToM mccienosa-
HUH OLIEHMBACTCSl KOJMYECTBO NUCCEPTALUil B 3TOW o0xacTu B Typuuu, Ux pacrpesesieHHe Mo rofaM H
TEHJIEHIMU uX pocta. KpoMe Toro, oH HampaBiieH Ha ompejesieHne o0nacTell, B KOTOPBIX COCPEIoToYe-
HBbl METaKOTHUTUBHBIE MaTeMaTU4ECKHUEe UCCIE0BaHUs, TyTEM U3yYeHHs TeM U MOATOoJel A auccepra-
1mn. JJaHHbIe B3sTHI 13 HallHOHATBHOTO AHCCEpTAIHOHHOTO HeHTpa Moka. B pesysrate moncka tutepa-
TYpBI U3 3-X KJIIOYEBBIX CJIOB (MareMaTHyeckas MeTalo3HaHie, metacognition, METAaKOTHUTUBHAsI MaTeMa-
Tuka) 3a nepron 2008-2023 rr. mony4deHo 4 TOKTOPCKUX U 17 MarucTepckux qUccepTanuii mo npeaMery.
Jlna aHanu3a MCIOIB30BAJICS OMUCATENbHBINA cofepKaTeNbHbIN aHanu3. COnacHO MOMyYeHHbBIM JTaHHBIM,
MOYKHO CKa3aTh, YTO KJIFOYEBBIE CIIOBA HAOOIee IHPOKO HCIOIB3YIOTCSl B METallO3HAHNE, METAKOTHUTHB-
Hasi OCBEZIOMJICHHOCTb U pellieHre MpoliieM, HanOoIbIlee KOJIMYEeCTBO HCCIIeNOBaHUN MPOBOAMIOCH B Uy-
KypOBCKOM YHUBEPCHTETE, B MOCJIEAHUE TOIbl HHTEPEC K ATOW JUCHUILUIUHE TOCTENIEHHO POC, HANOOIIb-
1ee KOJIMYECTBO HccleaoBanuil mpoBoamiock B 2019, 2021 u 2022 rogax, A0CTYIMHOCTH 3alTUTHI AUCCEP-
TalMid OTKPbITA, MAaTMCTEPCKUE HCCIIEIOBAHMs YPOBHSI 0TOOpA MO 3TOH MUCHUILIMHE OOBIYHO MOAXOJHT
JUTSL CPEJIHEH LIKOJIbI, U UCCIIEJOBAHNS, TIPOBEACHHBIE B 7-X KJIaCCax CPEJIHEH IIKOIbI, SIBISIFOTCS] OOBIYHBIM
SIBICHUEM.

KiroueBble c10Ba: METakOTHUTUBHAS MaTeMaTHKa, HAIIPaBJIEHUS MCCIEJOBaHUH, METallO3HAHNUE,
Mpeno/iaBaHue MaTEMaTHKH, METAaKOTHUTHUBHBIE CTPaTeryy, BbIclee oOpa3oBaHUE, MPOQecCHOHAIBLHOE
pa3BUTHE.
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