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Abstract — The aim of this study is to reveal the characteristics of the postgraduate thesis on the subject of
mathematical literacy in Turkey according to various criteria. The criteria examined in line with the purpose of the
study; The type and publication year of the postgraduate theses, the university in which it was made, its subject,
keywords, sample type and sample numbers, research method and research design, data collection tools, main
results and main suggestions were determined. Thematic analysis, one of the qualitative research approaches, was
used in the study. The sample of the research consists of 74 postgraduate theses on mathematical literacy in the
field of education registered on the official website of the National Theses Center of the Council of Higher
Education between 2003-2020. This study differs from other articles and theses on the examination of postgraduate

theses on mathematical literacy in terms of the variety of the criteria discussed.
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Introduction

The concept of literacy in PISA,; is defined as students using their knowledge in daily life,
making logical inferences, interpreting problems related to various situations and making
inferences from what they have learned to solve (EARGED, 2010). The international student

assessment program PISA focuses on the use of learned mathematics in our lives. The part of
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PISA that is related to mathematics is called mathematical literacy (Altun et al., 2018).
Mathematical Literacy (ML) is defined as one's capacity to use the steps of formulating,
applying and interpreting mathematics in various situations we encounter in our lives
(Organisation for Economic Co-Operation and Development [OECD], 2016). Real context
problems in mathematics are handled according to the competencies, which are the dimensions
of constructing (formulating) mathematical problems, solving (executing) mathematical
problems with mathematical knowledge, operations and reasoning, and deciding
(interpretation/evaluation) that the result is suitable for real life (OECD, 2013). ML has come
to the fore as the disconnect between school mathematics and life has increased, and its aim is
to integrate knowledge with skill and to enable it to be used (Altun, 2020).

Considering the relationship between ML and school mathematics, it was necessary to
examine the ML achievement reported in the Ministry of National Education (MoNE)
resources. Our country participated in PISA exams for the first time in 2003. Looking at the
success ranking by country in the PISA evaluation, it is seen that Turkey's ML success ranking
is in the lower ranks. According to the results of the PISA 2015 application, Turkey ranks 50th
among 72 countries with an average score of 420 in terms of mathematics achievement. In
2015, the rate of students in the lower level increased in Turkey, while the ratio of students in
the upper level decreased (MoNE, 2016). Turkey ranks 42nd among 79 countries with an
average score of 454 in the PISA 2018 survey. The fact that the average mathematics score,
which was calculated as 420 in PISA 2015 application, increased to 454 in 2018 is an indication
that Turkey has increased its performance (MoNE, 2019). However, although it has increased,
it can be said that this ranking is not sufficient.

These results show that studies need to be increased so that mathematics education in
Turkey can reach a better point. In particular, identifying and developing problems can be
realized with more comprehensive and in-depth studies in mathematics education. Increasing
the number of studies examining the tendencies and orientations of theses in the field of
mathematics education in the literature is important in terms of directing new studies. In the
literature, there are studies to determine the tendencies of postgraduate theses on different
subjects in mathematics education in Turkey. Such as; mathematics curriculum (Yenilmez &
Solpiik, 2014), model and modeling (Karagéz & Sahin Cakir, 2021; Y1ldiz & Yenilmez, 2019),
problem posing and solving (Gegici & Tiirniikli, 2020; Coskun & Soylu, 2021), experimental
design (Er, 2019; Er & Biber, 2020), geogebra (Simsek & Yasar, 2019), misconceptions in
geometry (Kopriicii, 2020), spatial ability (Ipekoglu et al., 2020), math anxiety (Toptas &

Gozel, 2018), computer aided mathematics teaching applications (Tabuk, 2019), mathematics
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textbooks (Dede & Arslan, 2019), origami (Kara & Bayraktar Kurt, 2021), literacy in the field
of education (Oguz Hacat & Demir, 2019), mathematics education (Sevencan , 2019; Tereci &
Bindak, 2019), realistic mathematics education (Dogan & Kurt, 2019), preschool mathematics
education (Y1ldiz Altan et al., 2021) and primary school mathematics education (Ozsoy et al,
2017; Can, 2020) orientations of the postgraduate theses on the subject were examined. Two
studies were found in which theses on mathematical literacy were examined. Kanbolat and
Balta, (2020) examines the orientation of postgraduate theses on ML in terms of type, year, title
of advisor, research approach, sample group, and the university in which it was made.
Postgraduate theses on mathematical literacy studied between 2008 and 2019 were examined
in terms of the university, years and type, sample characteristics, targeted purposes, methods
used and data collection tools by Ari and Demir (2020). In the study, 66 (51 master's and 15
PhD theses) postgraduate theses were discussed.

In terms of Turkey's better ranking in PISA assessments, it is thought that determining
the orientations of postgraduate theses on ML in detail will contribute to the literature and guide
the researchers who will work in this field. This study differs from other articles and theses
(Firat, 2019; Ar1 & Demir, 2020; Kanbolat & Balta, 2020; Kozakli-Ulger et al., 2020) on the
examination of studies on ML in terms of the variety of criteria discussed. The current study
includes postgraduate theses on ML; types, publication years, universities, subjects, keywords,
sample types, number of sample, methods, distribution of methods and research designs by
years, data collection tools, results and suggestions.

The aim of this research is to reveal the characteristics of the postgraduate thesis on the
subject of ML in Turkey according to various criteria. The criteria determined in line with the
purpose of the study are as follows.;

1) Type and publication year of the postgraduate theses,

2) The university where the postgraduate theses was made,

3) The subject of the postgraduate theses,

4) Keywords of the postgraduate theses,

5) The sample type and sample size of the postgraduate theses,

6) Research method and research design of the postgraduate theses,

7) Data collection tools of the postgraduate theses,

8) The main results of the postgraduate theses,

9) The main suggestions of the postgraduate theses.
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Method

Research Design

In the study, qualitative research method was preferred since it was aimed to reveal the
characteristics of the postgraduate theses on the subject of ML according to various criteria.
Creswell (2012) defines qualitative research as a process of making sense of social life and
human problems by questioning them with their own unique methods. In qualitative research,
the researcher reads, codes and categorizes the data one by one. This reveals the results of the
research based on the codes and categories it has obtained (Merriam, 2009).

In the research, the thematic analysis was carried out within the framework of the
qualitative research approach, and the theses were examined and tried to be described within
the framework of certain criteria. Thematic analysis includes studies focusing on the same
subjects, examining, synthesizing and interpreting within the framework of certain themes or
templates. It constitutes a rich source of reference for researchers, practitioners and policy
makers in terms of revealing the common and similar aspects of studies that deal with a
particular issue from different dimensions (Calik, et al., 2005; Giil & S6zbilir, 2015).

Data Collection Process

The documents to be included in the research were obtained by the researchers from the
database of the National Theses Center of the Council of Higher Education between April 2020
and November 2020. During the search in the database, the terms "mathematical literacy" were
used in Turkish and English, including all possible situations, including all situations where the
term literacy was written adjacent and separately in Turkish. The theses made in the field of
ML and which are open to use are as full text; the theses, which are closed to usage permission,
were evaluated by using the summary text. Since the first postgraduate theses on the subject of
ML was reached in 2003, the theses prepared from 2003 to the present were discussed. 74
postgraduate theses prepared within the framework of ML between the years 2003-2020 were
included in the scope of this study and examined. Of these 74 postgraduate theses, 58 are
master's thesis and 16 are PhD thesis.

Data Analysis

Descriptive analysis was used in the analysis of the data obtained in this study. In
descriptive analysis, the collected data is explained and interpreted in a systematic and clear
way within the framework of predetermined themes. Descriptive analysis takes place in four
stages (Yildinm & Simsek, 2016). Creating a framework for descriptive analysis, 2. Processing
the data according to the thematic framework, 3. Defining the findings, 4. Interpreting the

findings.

NEF-EFMED Cilt 15, Say1 2, Aralik 2021/ NFE-EJMSE Vol. 15, No. 2, December 2021



Arslan, C., Karaduman, B. &Ozaydin, Z. 321

In this direction, the data of the study were organized under a total of nine themes: "type
and publication year of the postgraduate theses, the university, its subject, keywords, sample
type and sample size, research method and research design, data collection tools, main results
and main suggestions”. The documents obtained were evaluated according to the determined
criteria. Frequency (f) and percentage (%) values are shown by creating tables in a systematic
and clear way. The analysis of the data was completed by interpreting the identified findings.

The data obtained from a total of 74 postgraduate these included in the analysis were
analyzed using descriptive analysis and content analysis methods. General information,
expressed as general features, was subjected to descriptive analysis, and content features were
subjected to content analysis. Descriptive analysis, percentages and frequencies of data; content
analysis, on the other hand, involves coding the data first and then combining them under
appropriate themes. In the final stage, frequencies and percentages were calculated for each
analysis result.

The data obtained from a total of 74 postgraduate thesis included in the analysis were
analyzed using descriptive analysis and content analysis methods. While information for
general characteristics is given in the form of percentages and frequencies of the data as
descriptive analysis; content analysis was used for data that were coded and placed in
appropriate themes. Frequencies (f) and percentages (%) for each analysis result are calculated
and presented in tables.

Findings and Discussions

In the findings section, theses related to ML; type and publication year, university, the
subject of the theses, keywords, sample type and sample size, research method and design, data
collection tools, main results and suggestions are listed in tables.

Findings Concerning the Types and Publication Years of Postgraduate Theses

The findings regarding the distribution of the theses examined according to the
postgraduate level and years are given in Table 1. When the findings were examined, it was
found that the number of studies conducted at the master's level was higher than PhD thesis
published on ML.

Table 1. Frequencies of Postgraduate Theses According to Types

Theses Type f %

Master Thesis 58 78,3
PhD Thesis 16 21,7
Total 74 100
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When Table 2 is examined, it can be said that postgraduate theses related to ML have
been prepared since 2003. In 2004, 2005, 2007 and 2010, there was no theses about ML.

Table 2. Distribution of Postgraduate Theses in Terms of Types by Years
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Except for the years 2004, 2005, 2007, 2010 and 2012, master's thesis on ML was
prepared every year. The number of master's theses increased in 2015 and after the following
two years showed the same course, there was a decrease in 2018 and in 2019, the number of
master's theses on ML reached the highest point. In addition, most of the theses prepared on
ML are master's theses.

There are almost no PhD thesis written between 2003 and 2013 (only one was written in
2006 and 2012). In recent years, it is seen that PhD thesis have been prepared regularly. Until
the last month of the research survey, there is no PhD thesis in the field of ML in 2020. Graph
1 shows the distribution of postgraduate theses prepared on ML in terms of their types by years.
Graph 1. Distribution of Theses Prepared Regarding ML by Types by Years
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Number of Graduate Theses by Years
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Findings Regarding the Universities where Postgraduate Theses were Made
The frequencies of the universities in which the theses on ML were published are given
in Table 3.
Table 3. Distribution of Theses Prepared on ML by Universities

University Tweisege(rf) PhD Theses (f)  Total
Ankara University 2 3 5
Balikesir University 5 2 7
Bilkent University 4 - 4
Cukurova University 3 - 3
Erzincan University 3 - 3
Eskisehir Anadolu University - 4 4
Eskisehir Osmangazi University 4 - 4
Firat University 3 - 3
Orta Dogu Teknik University 2 2 4
Uludag University 7 2 9
Total 33 13 46

While showing the distribution of universities, those with a frequency of 3 and above are
included in the table. It can be seen from Table 3 that the highest number of PhD theses were
made in Eskisehir Anadolu University, and the highest number of master's theses were made in
Bursa Uludag University. Looking at the total column in the table, it is seen that the highest
number of postgraduate theses related to ML were made in Uludag University. Balikesir
University and Ankara University follow it.

Thematic Findings of the Subjects of Postgraduate Theses

The thematic distribution of the subjects of the theses on ML is shown in Table 4. The
data in this section are generally the information obtained from the title, problems and sub-
problems of the research.

Table 4. Thematic Distribution of the Subjects of the Theses on ML
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Theme f %
Visual ML 7 6,3
ML Success 8 7,3
ML Education 9 8,2
Factors Affecting ML 15 13,6
Examining Different Subjects with ML 17 15,4
ML Self-Efficacy 10 9,0
ML Attitude 5 4,6
ML and Computer Communication Technologies 3 2,8
ML and Mathematical Modeling 3 2,8
ML and PISA 25 22,7
ML and Problem Solving 8 7,3
Total 110 100

According to Table 4, the themes most focused on by the subjects of ML theses are
"Mathematics Literacy and PISA" and " Examining Different Subjects with ML". It is seen that
the other themes on which the subjects of the prepared theses are most focused on are "Factors
Affecting ML" and “ML Self-Efficacy”. In addition to these, there are 7 different themes
identified in the subjects of theses written on ML.

Findings on Keywords of Postgraduate Theses

The keywords of the theses were considered important in terms of the emergence of the
concepts associated with ML. Their thematic distribution is shown in Table 5.

Table 5. Distribution of Theses Prepared on ML by Keywords

Keywords f %
Thinking Styles-Paths 3 2,5
Visual ML 5 4.1
Mathematics Achievement 3 2.5
Mathematics Education 10 8,3
Mathematics Literacy 48 39,7
Mathematical Literacy 4 33
Mathematical Modeling 3 2,5
Motivation 3 2,5
Literacy 6 4,9
Self-Efficacy Perception 4 3,3
PISA 23 19,0
PISA 2012 5 4,1
Problem Solving 4 33
Total 121 100

While the frequency of use of keywords is shown, those with a frequency of 3 and above
are included in the table. Looking at the table, the keywords of "Mathematics Literacy" is
included in more than half of the ML theses. The second keywords in terms of frequency of use
was “PISA”. The third place is the concept of “Mathematics Education”.

Findings Regarding the Sample Type and Sample Size of Postgraduate Theses
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The distribution of theses related to ML included in the research according to sample
types is presented in Table 6.
Table 6. Distribution of Theses Prepared on ML by Sample types

Sample Types Master Theses (f) PhD Theses (f)  Total
Primary student Primary School-4 1 - 1
Middle School-6 5 - 5
. Middle School-7 6 - 6
Middle school student Middle School-8 9 3 12
Middle School 2 1 4
High school student 4 2 6
Pre-service primary school
. 3 - 3
Und d mathematics teacher
ndergraduate Pre-service mathematics teacher - 1 1
student .
Pre-service classroom teachers 2 - 2
Other 2 2 4
Teachers - 1 1
PISA Participants 15 5 20
Adult 2 - 2
Other No Sample 6 1 7
Teacher + Student 1 - -
Total 58 16 74

When Table 6 is examined, it is seen that researches on ML are conducted according to
different sample groups. The researches were mostly carried out with middle school students.
This is followed by research with PISA participants and undergraduate students. It is
noteworthy that very few studies have been conducted with primary school students, adults and
teachers. The distribution of the theses prepared on ML according to the sample size is shown
in Table 7.

Table 7. Distribution of Theses Prepared on ML by Sample Size

Sample Size Master Theses (f) PhD Theses (f) Total
Sample size not specified 5 4 9
No Sample 6 1 7
1-40 9 4 12
41-100 9 1 10
101-200 5 - 5
201-500 11 4 15
500 and over 13 2 7
Total 58 16 74

Necatibey Egitim Fakiiltesi Elektronik Fen ve Matematik Egitimi Dergisi
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It was seen that most of the master's theses prepared according to Table 7 were carried
out with sample groups of more than 500. In addition, the sample size was not specified and
studies without a sample were also conducted. In doctoral dissertations, on the other hand, it
was mostly studied with sample groups between 1 and 40, between 201 and 500, and with
sample groups whose sample size was not specified.

Findings Concerning the Research Method and Design of Postgraduate Theses

The distributions of the theses on ML according to the research method are given in Table
8 under four title.

Table 8. Distribution of Theses Prepared on ML by Research Methods

Research Methods Master Theses (f) PhD Theses (f) Total
Quantitative Research Method 23 6 29
Qualitative Research Method 13 6 19
Mixed Research Method 21 4 25
Nested Patterns from Mixed Method Studies 1 - 1
Total 58 16 74

ML theses were conducted using the "quantitative research method™ at most. It is the
"Mixed Research Method" following the "quantitative research method" as frequency. It is seen
that the difference between "quantitative research method" and "mixed research method" is very
small compared to the number of postgraduate theses. Looking at the table specifically for
master's theses, it is seen that "quantitative research method" is used the most. In the master's
theses, there is one theses in which the "nested mixed method" is used, which is not included
in the quantitative, qualitative and mixed research method. Looking at the doctoral theses, it is
seen that quantitative and qualitative research methods are equal in number (6 each).

The distribution of research methods of theses by years is given in Table 9.

Table 9. Distribution of Research Methods of Theses on by Years

M © ©®© @ «H N ™M & 1 © ~ 0 o o &
Research Methods e 8 8 8 3 3 & &8 8 8 © © °© 8 b
d & & & & & & & & & & & & & k=
Quantitative Research
Method 2 2 1 2 1 1 - 5 2 5 1 4 2 29
Qualitative Research
Method - - 1 1 - - - 1 2 2 2 2 5 3 19
Mixed Research
Method - - - - 1 - 2 1 4 3 3 1 10 - 25
Nested Patterns from
Mixed Method Studies - - - - - - - - - - - 1 - -1
Total 1 2 3 2 3 1 3 2 11 7 10 5 19 5 74

Looking at Table 9, it is seen that the "quantitative research method™ has been used since

2003. However, since there is no significant difference in the frequency of use compared to
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years, there is a stability. “qualitative research method” has been used since 2008. While the
frequency of use of the method is in the same line, an increase is observed in the frequency of
use in 2019. “mixed research method” was used for the first time in 2011 in ML postgraduate
theses. It is seen that the "mixed research method™ has started to be used in ML theses mostly
in recent years. The frequency of use of the "mixed research method" increased significantly in
2019.

The distribution of theses on ML according to the research design is given in Table 10.

Table 10. Distribution of Theses Prepared on ML by Research Design

Research Design Master Theses (f) PhD Theses (f) Total
Descriptive Design 1 - 1
Descriptive Research 3 - 3
Descriptive Content Analysis 1 - 1
Descriptive Survey Model 1 - 1
Experimental Design 7 1 8
Document Analysis 4 - 4
Case Study 4 - 4
Action Research Design 2 - 2
Nested Mixed Design 1 1 2
Relational Research Model 2 - 2
Relational Survey Model 9 4 13
Causal Comparative Research 2 - 2
Descriptive Design of the Mixed Method 2 - 2
Exploratory Case Study Design - 1 1
(Predictive) Correlational Research 3 1 4
Causal Comparative Research Design 1 - 1
Teaching Experiment Design - 3 3
Segmentation Model 1 - 1
Survey Design 8 3 11
Semi-Experimental Design 4 1 5
Horizontal And Vertical Comparison Design - 1

Unspecified 2 - 2
Total 58 16 74

ML theses were conducted using the “relational survey model” at most. This situation
was the same in both master's theses and doctoral theses. The pattern, which ranks second in
terms of frequency of use according to the research pattern in master's theses, is the "survey
desing™. In the third place is the "experimental design". The frequency difference between the
patterns in these first three rows is very small (1 frequency difference). Survey design and
teaching experiment design share the second place in doctoral theses.

The distribution of the research patterns of the theses on ML by years is given in Table
11.

Table 11. Distribution of research design of theses prepared on ML by years

Necatibey Egitim Fakiiltesi Elektronik Fen ve Matematik Egitimi Dergisi
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Descriptive Design e T T - - 1 - 1
Descriptive Research - - - - =--1 -11 - - - -3
Descriptive Content Analysis - - - - - - - - - - - - -1 1
Descriptive Survey Model - 0- - -1 - - - - - - - - -1
Experimental Design -1 ---- -1 1 - 2 1 2 - 8
Document Analysis - - - - - - - - - - - -2 2 4
Case Study - -1r- - - - - - - -1 2 - 4
Action Research Design - - - - - - - - - -2 -2
Nested Mixed Design S e S A N4
Relational Research Model - e - - - - - - -1 -1 - - 2
Relational Survey Model 1 171- - - -2 1 2 1 1 - 4 - 13
Causal Comparative Research - - -1 - - - - - -1 - - - 2
Descriptive Design of the Mixed Method - 0- - -1- - - -1 - - - - 2
Exploratory Case Study Design - - - - - - - - - -1 - - -1
(Predictive) Correlational Research - - - -1- - -1 - - - 11 14
Causal Comparative Research Design - - - - - - - -1 - - - - -1
Teaching Experiment Design - - - - - - - - -1 1 - 1 - 3
Segmentation Model - - - - - - - - - -1 - - -1
Survey Design - - 21 -1 - - 2 - 11 1
Semi-Experimental Design - - - - - - - - 2 1 - - 2 5
Horizontal And Vertical Comparison Design - - - - - - - - - - - 1 - - 1

Looking at the distribution of research designs by years, it is seen that the "Relational
Survey Model" has been used since the first year when ML theses were written. It is seen that
the oldest method used in ML postgraduate theses after the "Relational Survey Model" is the
"Experimental Design". If we look at the table from the most recent date, two of the five
postgraduate theses written in 2020 were prepared with the "Document Analysis" pattern. Four
of the 19 postgraduate theses written in 2019 were prepared using the "Relational Survey
Model".

Findings Regarding Data Collection Tools of Postgraduate Theses

The distribution of theses prepared on ML according to data collection tools is shown in
Table 12.

Table 12. Distribution of Theses Prepared on ML by Data Collection Tools

Data collection tools Master Theses (f) PhD Theses (f) Total
Questionnaire 9 3 12
Inventory 3 - 3
Scale 16 3 19
Test 30 7 37
Form 15 1 16
Document 4 4 8
Interview (Interview) Form or Interviews 10 5 15
PISA Questions - Data 6 2 8
Total 93 25 118
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When Table 12 is examined, it is seen that many different data collection tools are used

in theses prepared on ML. Considering the data collection tools used, data was collected mostly

with the test technique. Also; scales, forms and interviews are other frequently used data

collection tools. Considering all data collection tools, data was collected with the least

inventory.

Findings Concerning the Results of Postgraduate Theses

The distribution of the results of the theses on ML is given in Table 13 under five theme.
Table 13. Distribution of Theses Prepared on ML by Results

Theme

Category

Y%

Factors Increasing ML
Success

-Technology

-Mathematics Literacy Education
-Curriculum Arrangement
-Valuing Mathematics
-Developing a Positive Attitude
-Mathematical Modeling Training
-Using Mathematical Tools

19

19,8

Variables Affecting ML

-Demographic features
-School Type

-Classroom Management
-Active Participation

-Belief in Self-Efficacy
-Geographical Location
-Teacher-Student Relationship
-Study Habits

48

50,0

Behaviors Observed in the
ML Process

-Difficulties Encountered
-Observed Process Skills
-Observed Misconceptions

6,2

Determining ML
Achievement Level

-Using Measuring Tools

-Observing Mathematical Process Skills
-Using Special Statistical Methods
-Using Special Measuring Tools

24,0

Total

96

100

A thesis is not included in only one theme. More than one theme can be found as a result

of a thesis. Looking at the table, it is seen that the results under the theme of "variables affecting

ml" are found in more than half of the ML theses. In addition, the results related to

"determination of ml achievement level” and "factors that increase ml success" are also given

a lot. In the theme of "behaviors observed in the ML process”, relatively few frequencies are

seen compared to other themes.

Findings Concerning the Suggestions of Postgraduate Theses
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The distributions of the theses on ML regarding their suggestions are given in Table 14
under five thematic title.

Table 14. Distribution of Theses Prepared on ML by Suggestions

Theme Category f %
-Examination of Mathematical Processes
-Examination of Mathematical Literacy Levels
Academic -Working with Different Samples

Suggestions -Using Different Measuring Tools 63 431
-Comparing Mathematics Literacy by Countries
-Comparing Mathematics Literacy Among School Types

Suggestions for -Solving ML Problems

Students -ML Education 15 10,3
-Using Technology

Suggestions for -ML Education 20 137

Teachers -Self Assessment ’

. -Variables Influencing ML

Suggestions for .

the Teaching -Adult Education 22 15,1

Process —Mat'erl?ll Enrlchment . ’
-Enriching Teaching Methods and Techniques

Suggestions for -Increasing the Mathematics Applications Lesson 26 178

the Curriculum -Updating Textbooks ’

Total 146 100

A theses is not included in only one theme. More than one theme can be found in a theses
proposal. Looking at the table, it is seen that ML theses have the most "Academic Suggestions"
while making suggestions. The second group of suggestions in terms of frequency among the
suggestions addressed by ML theses is "suggestions for the curriculum™. There is very little
(two frequencies) difference in frequency between "suggestions for teachers™ and "suggestions
for teaching process”. In almost the same number of theses, suggestions were made for the
teacher and the teaching process. “suggestions for students” are the least in number.

Conclusions and Suggestions

The aim of this study was to examine the postgraduate theses conducted in Turkey on
mathematical literacy, which is heavily included in the education system of countries with PISA
exams, according to the determined variables, and to provide researchers with an idea for new
studies. In line with the purpose of the study, 74 postgraduate theses on ML conducted between
2003 and 2020 were examined. It was determined that 58 of the postgraduate theses examined
in the research were master's and 16 of them were PhD theses. Since the number of master's
programs in education in Turkey is higher than doctoral programs, it is an expected result that

there are more master's theses. Sevencan (2019), in his study examining postgraduate theses in
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the field of mathematics education in Turkey between the years 2000-2016, stated that
approximately 80% of 1276 theses consisted of master's theses. Similarly, Tereci and Bindak
(2019), in their study examining postgraduate theses in the field of mathematics education in
Turkey between 2010 and 2017, revealed that approximately 81% of 602 theses were master's
theses. The result that 78% of the postgraduate theses in the field of ML are at the master's
level, is in line with these results.

Distribution of postgraduate theses on ML by years showed that most of the theses
published between 2003-2020 were made after 2015. Similarly, Sahin and Basgiil (2020), in
their study in which they examined a total of 109 postgraduate theses conducted between 2003-
2018 in order to reveal the trends of the postgraduate theses related to the PISA exam in Turkey,
found that the most thesis related to PISA was made in 2015, and that the most of the theses
conducted on mathematical literacy.

It is seen that there are 10 universities in Turkey that produce three or more postgraduate
theses on ML. It is seen that the highest number of doctoral theses were made in Eskischir
Anadolu University, and the highest number of master's theses were made in Uludag University.
When looking at the postgraduate theses related to ML without separating them based on their
types, it is seen that they are mostly prepared in Uludag University, followed by Balikesir
University and Ankara University. It has been determined that most of the postgraduate theses
in the field of mathematics education between 2010-2017 and in the field of primary school
mathematics education between 2005-2016 in Turkey were made in Gazi University (Tereci &
Bindak (2019); Ozsoy et al., 2017). When we look at the studies that consider the frequency of
postgraduate thesis on university basis as a sub-problem, two studies that mention the frequency
of doing three or more theses are included here. In the first study, Dogan and Kurt (2019)
examined theses on realistic mathematics education, in three of 26 different universities; the
second is Toptas and Gozel's (2018) studies on mathematics anxiety, and four out of 29 different
universities are in the scope of a subject. The fact that the number of studies in ten different
universities is three or more can be considered as an indication that this subject is seriously
considered in terms of graduate education.

When we look at the keywords of the postgraduate theses on ML, it is seen that the
concept of "mathematical literacy™ is used most frequently. This is followed by the keywords
"PISA" and "mathematics education™; It is noteworthy that the keywords of “thinking styles-
paths", "mathematics success", "mathematical modeling"” and "motivation™ are few in number.

It is a predictable result that the keywords of “mathematical literacy” is used in all theses
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focusing on ML. In addition, it was seen that the theses that were carried out using PISA data
and that included "PISA" in their keywords mostly used PISA 2012 data.

Most of the postgraduate theses on mathematics literacy in the field of mathematics
education in Turkey were conducted on middle school students. The following sample type is
PISA participants and undergraduate students. When the postgraduate theses on ML are
examined according to the sample size; It has been seen that the number of studies conducted
with more than 500 participants in master's theses is high. It is thought that the frequent use of
PISA data in theses has an effect on the number of studies conducted with more than 500
participants. The sample size of the studies show sufficient diversity.

When we look at the research methods of postgraduate theses on ML, it is seen that the
most widely used method is the quantitative research method, followed by the mixed research
method. It has been observed that the "quantitative research method" has been preferred since
2003. “mixed research method” was used for the first time in 2011 in ML postgraduate theses.
It is seen that the "mixed research method" has started to be used in ML theses mostly in recent
years.

The most commonly used research design in postgraduate theses on ML is the "relational
survey model”. It is seen that "survey design™ and "experimental design™ follow this in master's
theses. It is seen that "survey design and teaching experiment design” are used in doctoral
theses. Ozsoy et al. (2017) found that the most commonly used research design is the survey
design in their studies where they examined the research tendencies of postgraduate theses in
the field of primary school mathematics education. Karagdz and Sahin Cakir (2021), on the
other hand, in their study in which they examined model and modeling theses conducted in
Turkey, concluded that quasi-experimental design was mostly used as a research model in
theses.

When the postgraduate theses on ML are examined within the scope of data collection
tools, it is seen that the test technique is used the most. After the test technique, scale, form and
interviews were preferred; it is seen that the inventory is used at least. Similarly, Coskun and
Soylu (2021) found that tests were mostly used as a data collection tool in postgraduate theses
on problem solving in the field of mathematics education in Turkey. In addition, Gegici and
Tiirniikli (2020) concluded that the most data was collected through interviews in theses on
problem posing in Turkey.

While the findings related to the results of the ML theses mostly focused on the variables
affecting ML, the level of success and the factors that increase success, it was seen that there

was few data on the behaviors observed in the ML process. It is thought that the reason for this
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may be the difficulty of interpreting and criticizing human behaviors. For the theses planned to

be made on ML, studies that include the observation of the behaviors in the process may be

preferred.

When the results are evaluated in general, middle school students are the most preferred
sample type in postgraduate theses on mathematics education in the field of mathematics
education in Turkey. The need for mathematically literate teachers to raise mathematically
literate individuals, it can be recommended to increase the number of studies with teachers as
a sample type in studies to be conducted in the field of ML.

It is seen that the highest number of PhD theses were made at Eskisehir Anadolu
University, and the most number of master's theses were made at Bursa Uludag University,
therefore, considering the number of universities in our country, studies at the doctoral level on
this subject are limited to some universities. It can be suggested that studies on this subject be
extended to other universities as well. In the research, it was revealed that more master's thesis
on the subject was made. In this direction, doctoral thesis supervisors can encourage their
postgraduate students to work on ML.

It has been observed that almost half of the suggestions in the theses are academic
suggestions. The least number of suggestions are those that are directly related to the student.
Although the most frequently studied group as the study group is middle school students, the
fact that the least suggestion is directly in the student theme can be considered as an indication
that studies focusing on the process should be increased. Considering the importance of
mathematical literacy for students, it is important to develop suggestions for students in studies
that are thought to be carried out.
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Tiirkiye’de Matematik Egitimi Alaminda Yapilmis Matematik Okuryazarhg Tle
flgili Lisansiistii Tezlerin Tematik Analizi

Ozet:

Bu ¢alismanin amaci, Tiirkiye'de matematik okuryazarlig1 konusunda yapilan lisansiistii tezlerin 6zelliklerini
cesitli dlgiitlere gore ortaya koymaktir. Arastirmanin amaci dogrultusunda incelenen kriterler; lisanstistii tezin
tiirli ve yayin yili, yapildig1 iiniversite, konusu, anahtar kavramlari, 6rneklem tiirii ve 6rneklem sayisi, aragtirma
yontemi ve arastirma deseni, veri toplama araglari, ana sonuglar ve temel Onerileri olarak belirlenmistir.
Aragtirmada nitel arastirma yaklagimlarindan biri olan tematik analiz kullanilmistir. Arastirmanin 6rneklemini
Yiiksekogretim Kurulu Ulusal Tez Merkezi resmi internet sitesinde kayithh 2003-2020 yillar1 arasinda
gergeklesen egitim alaninda matematik okuryazarligi ile ilgili 74 lisansiistii tez olusturmaktadir. Bu ¢alisma,
ele alinan kriterlerin niteligi ve ¢esitliligi agisindan matematik okuryazarlig: ile ilgili lisansiisti tezlerin
incelenmesine iliskin diger makale ve tezlerden farklilik gostermektedir.

Anahtar kelimeler: Matematik okuryazarligi, tematik analizi, matematik egitimi, lisansiistii tez
Genis Ozet
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Giris

Matematik okuryazarligi, kisinin matematigi hayatimizda karsilastigimiz ¢esitli
durumlarda formiile etme, uygulama ve yorumlama basamaklarini kullanma kapasitesi olarak
tamimlanir (Organisation for Economic Co-Operation and Development [OECD], 2016).
Matematik Okuryazarligi (MO) okul matematigi ile yasam arasindaki kopuklugun artmasi
lizerine giindeme gelmis olup amaci, bilgiyi beceri ile biitliinlestirmek sureti ile ise kogsmak ve
kullanilmasini saglamaktir (Altun, 2020). Matematik okuryazarliginin okul matematigi ile olan
iliskisi goz oOniine alindiginda MEB kaynaklarinda raporlanan matematik okuryazarlig
basarisinin irdelenmesine gerek duyulmustur. PISA 2015 uygulamasi sonuglarina gore Tiirkiye
matematik basaris1 bakimindan 420 ortalama puan ile 72 iilke arasindan 50. sirada yer
almaktadir. 2015°de Tiirkiye’de alt diizeyde yer alan 6grenci oran1 artmus, list diizeyde yer alan
ogrenci orani ise azalmistir (MEB, 2019). Tirkiye, PISA 2018 aragtirmasinda 454 ortalama
puan ile 79 ilke arasindan 42.sirada yer almaktadir. PISA 2015 uygulamasinda 420 olarak
hesaplanan ortalama matematik puanimnin 2018 yilinda 454’¢ ¢ikmast Tiirkiye’nin
performansini artirdiginin bir gostergesidir. (MEB, 2016). Ancak her ne kadar artmis olsa da
bu siralamanin yeterli olmadig1 sdylenebilir.

Tiirkiye’nin PISA degerlendirmelerinde daha iyi bir siralamaya sahip olmas1 a¢isindan
matematik okuryazarlig: ile ilgili yapilan lisansiistii tezlerin yonelimlerinin ayrintili olarak
belirlenmesinin literatiire katkida bulunacagi ve bu alanda g¢alisacak olan arastirmacilara yol
gosterecegi diigiiniilmektedir. Bu arastirmanin amaci Tiirkiye’de matematik okuryazarligi
konusu iizerine yapilan lisansiistii tez ¢calismalarinin gesitli kriterlere gore 6zelliklerini ortaya
koymaktir. Arastirmada matematik okuryazarligin1 konu edinen lisansiistii tezlerinde,
calismanin amaci1 dogrultusunda incelenen kriterler;

1) Lisansiistii tezin tiirli ve yayin yili,

2) Lisansiistii tezin yapildig1 tiniversite,

3) Lisansiistii tezin konusu,

4) Lisansiistii tezin anahtar kavramlari,

5) Lisansiistii tezin 6rneklem tiirii ve drneklem sayisi,

6) Lisansiistii tezin arastirma yontemi ve arastirma deseni,
7) Lisansiistii tezin veri toplama araglari,

8) Lisansiistii tezin baslica sonuglart,

9) Lisansiistii tezin baslica 6nerileri olarak belirlenmistir.

Yontem
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Calismada matematik okuryazarlig1 konusu iizerine yapilan lisansiistii tez calismalarinin
cesitli kriterlere gore Ozelliklerini ortaya koymak amaglandigindan nitel arastirma yontemi
tercih edilmistir. Arastirmada nitel arastirma yaklasimi ¢er¢evesinde tematik analiz yapilarak
tezler incelenmis ve belirli kriterler ¢cer¢evesinde betimlenmeye caligilmistir.

Arastirmaya dahil edilecek dokiimanlar, arastirmacilar tarafindan Nisan 2020 — Kasim
2020 tarihleri arasinda Yiiksekogretim Kurulu Bagkanligi Ulusal Tez Merkezi resmi sitesinin
veri tabanindan elde edilmistir. Veri tabaninda yapilan tarama esnasinda ‘“‘matematik

’ >

okuryazarligi”, “matematik okuryazarligi”, “matematik okuryazarlik”, ‘“matematiksel
okuryazarlik”, “matematik okur yazarligi”, “matematik okur yazarlik”, “matematik okur-
vazarlik”, “matematik okur-yazarligi” terimleri kullanilmistir. Ulasilan dokiimanlarin tamami
calismaya dahil edilmistir. Matematik okuryazarligi konusuna iliskin ilk lisansiistii tez
calismasina 2003 yilinda ulasilmasi sebebiyle 2003 yilindan giiniimiize kadar hazirlanan tezler
ele alinmistir. 2003-2020 yillar1 arasinda matematik okuryazarligi konusu ¢ergevesinde
hazirlanan 74 lisansiistii tez bu ¢alisma kapsamina dahil edilerek incelenmistir. Bu 74 lisansiistii
tezinin 58 tanesi yiiksek lisans ve 16 tanesi doktora tezidir.

Analize dahil edilen toplam 74 lisansiistli tezden elde edilen veriler, betimsel analiz ve
igerik analizi yontemi kullanilarak analiz edilmistir. Genel ozellikler igin bilgiler verilerin
yiizdeleri ve frekanslari seklinde betimsel analiz olarak verilirken; kodlanarak uygun temalara
yerlestirilen veriler i¢in ise igerik analizi kullanilmistir. Her bir analiz sonucuna yonelik
frekanslar (f) ve yiizdeler (%) hesaplanarak tablolar esliginde sunulmustur.

Bulgular

Elde edilen bulgular incelendiginde matematik okuryazarlig ile ilgili yayimlanan 74
tezden yiiksek lisans diizeyinde yapilan ¢aligmalarinin sayica daha fazla oldugu bulunmustur.
2004, 2005, 2007, 2010 ve 2012 yillar1 haricinde her yil matematik okuryazarlig: ile ilgili
yiiksek lisans tezi hazirlanmigtir. Yiiksek lisans tezlerinin 2015 yilinda sayica fazlalastig: takip
eden iki yil aym seyri goOsterdikten sonra 2018 yilinda bir diisiis yasayip 2019 yilina
gelindiginde ise matematik okuryazarligi ile ilgili hazirlanan yiiksek lisans tezleri sayica en tist
noktaya ulagmistir. 2003-2013 yillar1 arasinda yazilmis doktora tezi neredeyse hi¢ yoktur (2006
ve 2012 yilinda birer tane doktora tezi yazilmistir). Son yillarda ise diizenli olarak doktora
tezlerinin de hazirlandig1 goriilmektedir. Arastirma taramasinin yapildigi son aya kadar 2020
yilinda da MO alaninda bir doktora tezi ¢alismasi yoktur.

Doktora tezlerinin sayica en fazla Eskisehir Anadolu Universitesi’nde, yiiksek lisans

tezlerinin sayica en fazla Bursa Uludag Universitesi’nde yapildig1 goriilmektedir. Genel olarak
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bakildiginda MO ile ilgili lisansiistii tezlerin sayica en fazla Uludag Universitesi’nde yapildig
goriilmektedir. Sayica ikinci sirada yer alan Balikesir Universitesi’nde yapilan tezlerdir.

Matematik okuryazarligi tezlerinin konularinin en ¢ok odaklandigi temalar, “matematik
okuryazarligt ve PISA” ve “matematik okuryazarligi ile farkli konularin incelenmesi”
seklindedir. Hazirlanan tezlerin konularinin en ¢ok odaklandigi diger temanin ise “matematik
okuryazarligin etkileyen faktorler” oldugu goriilmektedir.

“Matematik Okuryazarlig1” anahtar kavrami1 MO tezlerinin sayica yarisindan fazlasinda
yer almaktadir. Kullanilma siklig1 bakimindan ikinci sirada yer alan anahtar kavram “PISA”
olmustur. Ugiincii sirada “Matematik Egitimi” kavrami yer almaktadur.

MO ile ilgili farkli 6rneklem gruplarmma gore aragtirmalar yapildigi goriilmistiir.
Yapilan arastirmalar en ¢ok ortaokul (5-8) Ogrencileri ile yiriitilmistir. Bunu PISA
katilimcilar1 ve lisans Ogrencileri ile yapilan arastirmalar takip etmektedir. Yetiskinler ve
ogretmenler ile ¢ok az sayida ¢alisma yapilmis olmasi dikkat ¢cekmektedir. Yiiksek lisans
tezlerinin biiyiik bir kisminin 500 tstii 6rneklem gruplariyla, doktora tezlerinin ise ¢cogunlukla
1-40, 201-500 kisi sayisina sahip orneklem gruplariyla yiiriitiildiigi tespit edilmistir.

MO tezleri en fazla “nicel arastirma yOntemi” kullanilarak ytriitiilmiistiir. Frekans
siklig1 olarak “nicel arastirma yontemi’ni takip eden “karma arastirma yontemi’dir. MO
tezlerinde en fazla kullanilan arastirma deseni ise “Iliskisel Tarama Modeli” olmustur.

MO ile ilgili hazirlanan tezlerde birgok farkli veri toplama aracindan yararlanildigi
goriilmektedir. Yararlanilan veri toplama araglarina bakildiginda en ¢ok test teknigi ile veri
toplanmustir.

MO ile ilgili hazirlanan tezlerin yarisindan fazlasinda, elde edilen sonuglarin “MO’yu
etkileyen degiskenler” temasi altinda bulundugu gériilmektedir. Bununla beraber “MO basari
seviyesi belirleme” ve “MO basarisini arttiran faktorler” ile ilgili sonuglara da fazlaca yer
verilmigtir. MO tezlerinin en fazla “akademik Oneriler” de bulundugu goriilmiistir. MO
tezlerinin ele aldig1 onerilerde siklik bakimindan ikinci sirada bulunan 6neri grubu “6gretim
programi icin Oneriler’dir.

Sonug ve Tartisma

Arastirmada incelenen 74 lisansiistii tezin 58 tanesinin yiiksek lisans 16 tanesinin
doktora tezi oldugu tespit edilmistir. Tiirkiye de egitim alaninda yiiksek lisans programlarinin
doktora programlarina gore sayica fazla olmasindan dolay yliksek lisans tezlerinin daha fazla
olmas1 beklenen bir sonugtur. Bu dogrultuda doktora tez danigmanlar tez 6grencilerini MO ile

ilgili ¢alisma yapmalar1 konusunda tesvik edebilir.
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Tiirkiye’de matematik egitimi alaninda yapilmis matematik okuryazarlig ile ilgili
lisansiisti tezlerin yillara gore dagilimina bakildiginda 2003-2020 yillar1 arasinda yaymlanmis
olan tezlerin biiyiik bir kisminin 2015 yil1 sonrasinda yapildig1 goriilmektedir. Uluslararasi
diizeyde uygulanan PISA degerlendirmelerinin okul matematigi ile yasam arasindaki boslukla
ilgili farkindaliginin artirmasina ve iilke egitim sistemlerinin yeniden diizenlenmesinde dikkate
alinmasina (Kozakli Ulger ve ark., 2020) ragmen 2015 yili ve sonrasinda diizenli bir artis soz
konusu degildir.

Doktora tezlerinin sayica en fazla Eskisehir Anadolu Universitesi’nde, yiiksek lisans
tezlerinin sayica en fazla Bursa Uludag Universitesi’nde yapildigi, dolayisiyla iilkemizdeki
tiniversite sayisi goz oniine alindiginda bu konuyla ilgili ¢aligmalarin bazi liniversitelerle sinirl
kaldig1 goriilmektedir. Bu konuyla ilgili ¢aligmalarin diger iliniversitelere yayginlastirilmasi
Onerilebilir.

Tiirkiye’de matematik egitimi alaninda yapilmis matematik okuryazarligi ile ilgili
lisansiistii tezlerin anahtar kavramlarina bakildiginda “matematik okuryazarlig1” kavraminin en
sik kullanildig1 goriilmektedir ve bu tahmin edilebilir bir sonugtur.

Tiirkiye’de matematik egitimi alaninda yapilmis matematik okuryazarligr ile ilgili
lisansiistii tezlerin biiyiik cogunlugu ilkdgretim 6grencileri lizerinde yiiriitiilmiistiir. Bunu takip
eden oOrneklem tiirii ise PISA katilimcilar1 ve lisans Ogrencileridir. Lisans ogrencileri
arastirmacilar igin kolay ulasilabilir bir ¢alisma grubudur (Kozakli Ulger ve ark., 2020).
Matematik okuryazari bireylerin yetigsmesi i¢in matematik okuryazari 6gretmenlere olan ihtiyag
g0z Oniinde tutuldugunda, MO alaninda yapilacak olan ¢alismalarda 6rneklem tiirli olarak
ogretmenlerle calisilmasi onerilebilir.

MO tezlerinin sonuglarina iliskin bulgular daha ¢ok MO’yu etkileyen degiskenlere,
basar1 diizeyine ve basariy1 artiran faktorlere odaklanirken MO siirecinde gozlenen davranislara
iliskin ¢ok az veri oldugu goriilmiistiir. Bunun nedeninin insan davranislarin1 yorumlamanin ve
elestirmenin zorlugu olabilecegi diisliniilmektedir. MO iizerine yapilmasi planlanan tezler i¢in
stirecteki davraniglarin gézlemlenmesini iceren ¢alismalar tercih edilebilir.

Tezlerde yer alan Onerilerin neredeyse yarisinin akademik Oneriler oldugu
gbzlemlenmistir. En az sayida Oneri, dogrudan 6grenciyle ilgili olanlardir. Caligma grubu
olarak en sik c¢alisilan grup ortaokul 6grencileri olsa da en az Onerinin dogrudan 6grenci
temasinda olmas siirece odaklanan ¢aligmalarin artirilmasi gerektiginin bir gostergesi olarak
degerlendirilebilir. Matematik okuryazarliginin 6grenciler i¢in 6nemi goz Oniine alindiginda

yapilmasi diigiiniilen ¢aligmalarda 6grencilere oneriler gelistirilmesi dnemlidir.
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