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Abstract — A document analysis was used in this study to examine Turkish theses/dissertations on probability and
statistics.126 graduate theses/dissertations were analyzed by subjecting them to both content and descriptive
analysis. According to the findings, theses/dissertations were not distributed evenly by publication year. The
majority of theses/dissertations were written in the learning area of statistics. There was a great deal of interest in
the keyword "probability”. Most of the theses/dissertations examined how teaching practices affected the
development of components. A large amount of research was conducted using quantitative methods. Most of the
students in the study were middle schoolers, with the sample group ranging from 0 to 100 people at most. There
was greater use of technology-supported teaching environments than other teaching environments. Both students
and teachers exhibited misconceptions and a lack of knowledge regarding statistics and probability. Because of

the teaching practices that were fulfilled, students' performance increased significantly.
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Introduction
In today's world, rapid changes in information have paved the way for new needs to
emerge. It is imperative that research be conducted to train the manpower necessary to meet

these needs (Kayhan & Ozgiin-Koca, 2004). Therefore, questioning educational research is

* This study was created from the master thesis by the first author under the supervision of the second author
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crucial (Ozkaral & Mentis-Tas, 2017). As an example of these research areas, math education
Is one that we use every day in all aspects of our lives, and whose importance is becoming
increasingly apparent as time goes on. Various fields (such as industry, art, and technology)
have evolved through mathematics, and mathematics plays a vital role in making sense of life
(Hardy, 2004) because in this changing world, individuals who are competent in mathematics,
will have more opportunities in the future (National Council of Teachers of Mathematics
[NCTM], 2000). Mathematics education has incorporated all this awareness into the
curriculum, and students are learning the knowledge and skills they need. Probability and
statistics are two areas of knowledge and skills that should be acquired by students (NCTM,
2000). Despite the ease of accessing information, it has become more difficult to accurately
describe and interpret information, and reading and interpreting data has become even more
important (Shaughnessy, 2007). Both statistics and probability are based on randomness and
deal with events that cannot be predicted with certainty in daily life (Ader, 2018), which
explains the connection between them. In today's data-rich world, individuals must be able to
evaluate concepts and results related to statistics and probability to correctly interpret
situations and make accurate decisions (Bargagliotti et al., 2020; Franklin et al., 2005; 2007;
Gal, 2002; Garfield & Ben-Zvi, 2008; NCTM, 2000; Watson, 2006; Wild et al., 2018).
Statistics and probability knowledge and skills are required to acquire this evaluation skill
during the educational process (Watson, 2006). It is therefore necessary to emphasize
statistics and probability education at all levels of education (Garfield & Ben-Zvi, 2008;
NCTM, 2000).

Turkey has prioritized the acquisition of knowledge and skills in the learning area of
statistics and probability with increasing importance since 1926. As part of the 2005
curriculum, greater emphasis was given to this learning area to achieve objectives similar to
those in other countries' curricula (Ader, 2016; 2018). Aside from all these changes, it has
also become a matter of interest what work has been done in this field. Consequently,
graduate studies, which serve an important purpose in this regard, must be examined because
the field of graduate studies contains information researched by researchers and educators
(Jin, 2004). Thus, the examination of theses/dissertations is of importance in this context.
Furthermore, graduate studies play an important role in constructing the country's education
system (Seving, 2001).

There are some studies that examine the trend of studies focusing on probability and

statistics aiming to reveal trends in general statistics and probability research (e.g., Bakker et
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al., 2018; Kayaly, 2013; Tishkovskaya & Lancaster, 2010; Zamora Araya et al., 2021). A
number of studies have examined how students perform in the field of statistics and
probability (Aziz & Rosli, 2021; Judi & Sahari, 2013; Sotos et al., 2007). Several studies
(e.g., Zieffler et al., 2008) have attempted to reveal trends in studies on how statistics is taught
and learned at universities. Becker (1996) revealed that less than 30% of the literature
reviewed is constituted by experimental studies, contrary to Garfield and Ahlgren (1988) who
stated there are limited studies that help students understand statistics and probability.
Inference is a concept that students have profound and common misconceptions about, as
shown by Sotos et al. (2007). Probability studies go beyond statistical studies, according to
Garfield and Ben-Zvi (2007). Furthermore, the studies conducted with primary and secondary
school students mainly covered concepts related to data, distribution, centre, variability, and
probability. According to Zieffler et al. (2008), university students displayed inconsistencies
in reasoning about sampling distributions, measures of central tendency, and dispersion.
Studies exploring the development of students' statistical reasoning are more common than
studies focusing on other statistical concepts, according to van der Merwe and Wilkinson
(2011). Among the studies examined, only 15% focused on information and communication
technologies. The fact that there have been very few studies that examine noncognitive factors
and course design is also remarkable. According to Zieffler et al. (2011), variability is the
most frequently used keyword. The Statistics Education Research Journal also published
research studies on teachers and textbooks, although students are the most frequently studied
participants. As listed by Judi and Sahari (2013), computer-assisted cooperative learning,
problem-based learning, and active learning are the methods used in student-centered
statistics education. Furthermore, the experimental method was the most commonly used,
followed by the guestionnaire and case study. According to Aziz and Rosli (2021), who
analyzed 36 articles examining statistical literacy skills among students, four dominant factors
influence statistical literacy development. They listed these factors as learning environment,
students’ attitudes, teaching method, and students’ knowledge. Zamora Araya et al. (2021), on
the other hand, bibliometrically analyzed the studies on teaching statistics indexed in the
Scopus and Ebsco database between 2010 and 2019. The data were analyzed in five main
categories: statistical sense, use of technology, attitude towards statistics, teacher knowledge,
and active learning. The results showed that there is a need to improve statistical literacy,
reasoning, and thinking in the classroom through activities using technology, active learning,

and the teacher’s statistical knowledge. In addition, attention was drawn to the importance of
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discipline and pedagogical insight in helping students develop positive attitudes towards
statistics.

According to the studies examining the trend in mathematics education research in our
country, statistics and probability are the least studied subject areas (Ciltas et al., 2012;
Incikabi et al., 2017; Ulutas & Ubuz, 2008; Yiicedag & Erdogan, 2011). The number of
studies analyzing the trends in the area of statistics and probability (Ding, 2021; Tosun &
Ozen-Unal, 2019) is quite limited. The word "graph” was used most frequently in statistics
and probability articles and theses, according to Tosun and Unal (2019). Studies with
experimental designs were more prevalent than those with qualitative methods. Most of the
studies were conducted with 50-100 participants and most of the data were collected using
achievement tests, knowledge tests, and development tests. Studies focused primarily on the
effectiveness of teaching methods and analyzed the obtained data with quantitative methods.
In addition, middle school students have the most difficulty with line graphs. From 2005 to
2020, Ding (2021) examined master's theses and doctoral dissertations carried out with middle
school students in Turkey in the learning area of statistics and probability. According to the
results obtained, Middle East Technical University produced most of the theses/dissertations.
Additionally, more theses/dissertations were prepared in 2019 than in previous years.
Additionally, the number of 8th graders participating in the probability theses/dissertations
was more and the number of participants was concentrated between 31 and 100. As a result,
data collection methods such as scales were used extensively, and quantitative methods were
preferred. Another remarkable finding was the large number of achievement measurement

studies conducted.

The worldwide importance of statistics and probability has increased considerably due
to the widespread use of quantitative information in all fields (Wild et al., 2018). Being able
to read this information accurately, present reliable and convincing evidence-based arguments
and critically evaluate data-based inferences are important skills that all citizens of the 21
century must possess (Leavy et al, 2018). This situation has made the teaching of statistics
and probability even more important in the teaching process (Bargagliotti et al., 2020;
Franklin et al., 2005; 2007; Gal, 2002; Watson, 2006). Parallel to this importance, it has been
observed that the research on the related subject area has significantly increased (Zieffler et
al., 2011). It can be said that postgraduate studies are of great importance at this point because
postgraduate studies contain information researched by researchers and educators working in

this field (Jin, 2004). In this sense, it can be said that the examination of theses is important
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because postgraduate theses have a very important task in terms of revealing the
developments in the field and showing the direction of future research. Moreover, graduate
studies are factors decisive in shaping the education system of the country (Seving,2001;
Tarman et al., 2010). All these show the necessity of analyzing the studies to determine how
the importance of probability and statistics has increased in Turkey as in the world and what
kind of trends are adopted in these studies. The purpose of this paper is to present an overview
of the studies done in our country on statistics and probability education. This study, in an
attempt to contribute to the literature, examines theses/dissertations created in the learning
area of statistics and probability holistically, handles them in different dimensions, and
evaluates them to reveal their current status in our country. Educators, teachers, and
researchers who work in this field may find useful clues by revealing the trend of
theses/dissertations conducted during the process. In addition to guiding future studies and
practices, it can also influence future research policies (Ulutas & Ubuz, 2008; Sevencan,
2019; Suri & Clarke, 2009). This study is especially important given the very limited number
of studies showing trends in the teaching and learning of statistics and probability in our
country (e.g., Ding, 2021; Tosun & Ozen-Unal, 2019). This study may also have a potential
effect on increasing awareness about statistics and probability as a learning area and
contribute to the field. This study can also support researchers specializing in the subject by
providing a perspective to those who will do research on this subject, determining which areas
need to be further researched and guiding the applications to be made. Thus, researchers can
contribute to the literature by choosing an original research topic and concentrating on the
points that need to be studied (Rhoades, 2011). Furthermore, curriculum experts can revise
curricula based on the results. This study aimed to examine trends displayed in master's theses
and doctoral dissertations in the learning areas of statistics and probability and seek answers

to the following questions:
What is the distribution of the,

types (master’s or doctoral) of the theses/dissertations?
years of publication of the theses/dissertations?
universities where the theses/dissertations created?
genders of the authors of the theses/dissertations?
languages used in the theses/dissertations?

subjects of the theses/dissertations?

N o a s~ wDd e

keywords used in the theses/dissertations?
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8.
9.

10.
11.
12.
13.
14.
15.

Methodology

purposes of the theses/dissertations?

research methods used in the theses/dissertations?
participants/samples of the theses/dissertations?
sample sizes of the theses/dissertations?

data collection tools used in the theses/dissertations?
data analysis methods of the theses/dissertations?
teaching practices used in the theses/dissertations?

results obtained in the theses/dissertations?

Research Design

A qualitative research method was used in the current study to examine the master's

theses and doctoral dissertations in the field of statistics and probability in detail and to

understand the results. Document analysis was employed as one of the qualitative research

methods. Document analysis allows examining documents obtained in various ways for a

systematic purpose and interpreting the results obtained (Corbin & Strauss, 2008; Wach,

2013). The current study conducted a document search in consideration of the study's

purpose, analyzed the obtained documents in accordance with the established criteria, and

interpreted the results (Figure 1).

Determination of the purpose of
the study

Detection of the documents
serving the purpose of the study

Having access to the documents

Analysis of the documents
according to the established
criteria

Interpretation of the results

Figure 1 Research process
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Data Sources and Data Collection Tools

The purposive sampling method was employed while determining the data sources of
the study. This method allows the researcher to choose a rich source of data about the problem
focused on (Fraenkel & Wallen, 2006). In accordance with the research problem, criterion
sampling was used, which is one type of purposive sampling. Since the purpose of the current
study was to examine the theses/dissertations prepared in the learning area of statistics and
probability in Turkey, the theses/dissertations open to access in the National Thesis Centre
[NTC] were searched. The following are the criteria that guided the selection of

theses/dissertations:

e being written in the field of mathematics education,
e being related to the learning areas of statistics and/or probability,
¢ being completed in the period between 2000 and 2021,

e having open access.

In this context, it was determined that there were theses/dissertations in the NTC that
did not use these words as keywords, although they were written in the learning areas of
statistics and/or probability. Accordingly, the keywords were further customized and the

99 «¢

search was conducted by using the keywords such as “graphs”, “measures of central
tendency”, “measures of dispersion”, “variability”, “probabilistic thinking” related to these
learning areas. Our search resulted in 126 graduate theses/dissertations (108 master's theses,

and 18 doctoral dissertations) carried out between 2000 and 2021.

Through documents, which are an important source of data in qualitative research,
written materials that contain information about the phenomena being researched by the study
are analyzed (Yildirnm & Simsek, 2011). In the current study, since it was aimed to analyze
the theses/dissertations carried out in the learning area of statistics and probability, documents
were used and a thesis review form was created for the criteria to be examined (App-1). These
criteria included the name of the thesis/dissertation, the author and the advisor, the type of the
thesis/dissertation and the year of publication, the university where the study was conducted,
the language of the thesis/dissertation, the gender of the authors, the subject of the study, the
list of the keywords, the purpose of the theses/dissertations, the research method, the sample
(participants), the sample size, the measurement tools, the data analysis techniques, the results
of the theses/dissertations, and the teaching practices used in the theses/dissertations. As a
result, an Excel file was created for each thesis/dissertation after being analyzed according to

these criteria.

NEF-EFMED Cilt 17, Say1 1, Haziran 2023/ NFE-EJMSE Vol. 17, No. 1, June 2023



Yaldiz, A., & Yilmaz, N. 127

Data Analysis

In order to analyze the data, the qualitative data analysis method was employed, and the
data were subjected to both content analysis and descriptive analysis (Yildirnim & Simsek,
2011). The first step was to create a file for each thesis/dissertation. As a result, each
thesis/dissertation was evaluated using the questions outlined in App-1. Identifiers were
assigned to each thesis/dissertation, such as T1, T2,... Descriptive analyses were performed on
thesis/dissertation type, year, keywords, subject, method, sample (participants), sample size,
measurement tools, and analysis techniques used. Codes were used to calculate the
frequencies and percentages within the categories previously created. The findings were
interpreted based on the tables and graphs created based on the data obtained. A content
analysis was conducted on the theses/dissertations to determine their purposes, results, and
teaching practices. Data from each research problem was analyzed to create codes. Similar
codes were then used to create themes. In light of these themes and codes, the results and

comments were presented.

Reliability and Validity of the Study

In order to establish the validity and reliability in qualitative research, credibility,
transferability, internal reliability or dependability, and confirmability criteria should be met
(Lincoln & Guba, 1985). For these criteria to be met, it was first explained why the purposive
sampling method had been selected. Furthermore, the criteria for selecting which studies to
include were explained. A detailed explanation of the research method, data collection tool,
data collection processes, and data analysis was provided. Moreover, after the thesis review
form was developed to analyze the theses/dissertations, it was sent to the expert reviewers for
their feedback, before being finalized. The process of determining categories in data analysis
is another crucial issue. Reliability is also ensured by this factor. The data were coded by both
researchers and their compatibility was examined. The compatibility between these
evaluations; that is, the reliability of the study, was calculated using the following formula
proposed by Miles and Huberman; Reliability = Agreement / (Agreement + Disagreement)
(Miles & Huberman, 1994). The current study was found to have an 85% reliability based on
this formula. It indicates that a study is reliable when it exceeds 70% (Miles & Huberman,

1994). Additionally, controversial issues were discussed until a consensus was reached.

Researcher Role
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Researchers who use a qualitative research approach play an important role from
beginning to end in their research. The role of the researchers is extremely important for the
healthy conduct of the whole process, starting with the determination of the research problem
to the collection, analysis, and interpretation of the data (Fraenkel & Wallen, 2006; Gall et al.,
2007). Researchers conducted the current study to be as objective as possible. By keeping
their assumptions and prejudices separate, the researchers kept the information objective.
They only included their own views during the interpretation stage after analyzing the
collected data. Controlled inquiries were conducted on the subject being studied during the
data collection stage. The collected data were checked again after they had been processed.
By digitizing the data with frequency and percentage values, the data were interpreted.

Furthermore, expert opinions contributed to objectivity.

Findings and Interpretation

This section provides information on the type of theses/dissertations analyzed, the year
of publication, the university where they were written, the gender of their authors, the
subjects, keywords used in the theses/dissertations, as well as their purposes, research
methods, participants (samples), sample sizes, data collection tools, data analysis methods,
teaching practices, and results. Figure 2 shows the distribution of theses by type of

thesis/dissertation.

Doctoral ;
18; 14%

Master's;
108; 86%

Figure 2 Distribution of the theses/dissertations by type

As seen from the distribution of 126 theses, 108 master's theses and 18 doctoral
dissertations were prepared. Most of these theses were master's theses, while 14% were
doctoral dissertations. Accordingly, master's theses account for the majority of
theses/dissertations prepared. Figure 3 shows the results of the examination of theses based on

their publication years.
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Figure 3 Distribution of theses/dissertations by year of publication

According to Figure 3, no theses/dissertations were prepared in this field between 2000
and 2002 based on the distribution of theses/dissertations across the years. Since the first
studies in this field began in 2003, there has been an increase until 2010. Even though the
number of theses/dissertations written in this field decreased in 2011, a significant increase
was observed until 2014. In contrast, a significant decrease was observed in 2015, and a
significant increase was noticed in the following years, especially in 2019. Despite the fact
that this field had theses/dissertations in 2020 and 2021, they were fewer than in 2019. 2019
was the year with the highest number of theses/dissertations written. Furthermore, Figure 4

shows the distribution of master's theses and doctoral dissertations over the years.

18
16
14
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200220032004200520062007200820092010201120122013201420152016201720182019202020212022
Doktora

Yiksek Lisans

Figure 4 Distribution of the theses/dissertations by year and type
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According to Figure 4, master's theses show fluctuations over time. Doctoral
dissertation fluctuation levels are lower than those of master's theses. A study of which

universities the theses/dissertations were written led to the creation of Figure 5.

Erciyes University
Gaziosmanpasa University
Ondokuz Mayis University

Zirve University

Sakarya University

Siitcli imam University
Yiiziincl Yil University
Adiyaman University
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Mersin University

Kocatepe University

Abant izzet Baysal University
Osmangazi University
Hacettepe University

Karadeniz Teknik University

I

g

Orta Dogu Teknik University I ]

Gazi University

0 5 10 15 20

Figure 5 Distribution of the theses/dissertations by university

Middle East Technical University published the most theses/dissertations on statistics
and probability, with 18 theses/dissertations, followed by Marmara University with 10
theses/dissertations, and Gazi University with 9 theses/dissertations. A total of five theses
were published by seven universities, and four theses were written by five universities. Based
on the genders of the authors of the theses/dissertations, it was found that approximately six
out of ten theses/dissertations prepared in the learning area of probability and statistics were

written by females (Figure 6).
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Male
39%

Female
61%

Figure 6 Distribution of the theses/dissertations by gender

When the language used in the theses/dissertations was examined, it was revealed that
80% of the theses/dissertations were written in Turkish and 20% were written in English
(Figure 7).

English
20%

Turkish
80%

Figure 7 Distribution of the theses/dissertations by language

The distribution of the examined theses/dissertations according to their subjects is

shown in Figure 8.

Probability
and
Statistics;

23; 18%

Statistics;

68; 54%

Probability;
35; 28%

Figure 8 Distribution of the theses/dissertations by subject
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Based on Figure 8, approximately half (54%) of the theses/dissertations were written in
the field of statistics, followed by theses/dissertations on probability (28%). The
theses/dissertations written in both statistical and probability fields account for about one-fifth
(18%) of the theses/dissertations. Table 1 summarizes the keyword distribution in
theses/dissertations. There are three or fewer keywords that are less frequently used, and these
are listed in Table 1.

Table 1 Distribution of the Theses/Dissertations by Keyword

Keywords Frequency (n) Percentage (%)
Probability 28 6%
Teacher 18 4%
Attitude 18 4%
Statistics education 18 4%
Mathematics education 14 3%
Achievement 14 3%
Misconception 13 2.8%
Statistical literacy 11 2.4%
Mathematics teaching 10 2.2%
Graph 8 1.7%
Academic achievement 7 1.5%
Statistics 7 1.5%
Computer-assisted teaching 7 1.5%
Pre-service mathematics teachers 7 1.5%
Realistic mathematics education 6 1.3%
Primary school 5 1.1%
Probability and statistics 5 1.1%
Grade level 5 1.1%
Cooperative learning 5 1.1%
Constructivist learning 5 1.1%
Gender 4 0.9%
Tinkerplots 4 0.9%
Anxiety 4 0.9%
Middle school mathematics teachers 4 0.9%
Traditional teaching method 4 0.9%

Other 221 49.6%
According to an evaluation of the keywords used in the dissertations, the word

"probability™ was the most frequently used. Despite the fact that most of the
theses/dissertations were written in the field of statistics, it is noteworthy that the most

9% ¢

common keyword used in theses is “probability”, followed by “teacher”, “attitude”, “statistics

education”, “mathematics education” and “achievement”. A total of 49.6% of the keywords

were used three or fewer times.

Table 2 shows the distribution of the examined theses/dissertations by their purposes. In
some theses/dissertations, there was more than one purpose, so this was taken into account in
the coding process. Table 2 indicates that a significant number of theses/dissertations have

been written with the purpose of investigating “the effect of teaching practices prepared to
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make students gain knowledge and skills related to statistics and probability on the
development of different components”. Almost one-third of the theses/dissertations were
prepared for this purpose (37%). Approximately one-fourth of all theses (25%) examined
students' knowledge and misconceptions of statistics and probability. 16 percent of
theses/dissertations examined the knowledge of statistics and probability of teachers/pre-
service teachers. There were 6% of theses/dissertations that examined the relationships
between statistical and probability concepts and other variables (e.g., gender). A total of 4%
of the theses/dissertations were conducted to improve pre-service teachers' understanding of
statistical and probability concepts. 3 percent of theses/dissertations were devoted to
"developing a scale for measuring knowledge and skills related to statistics and probability
(e.g., statistical literacy)" or "modelling the relationships between concepts and situations
associated with statistics and probability (e.g., statistical anxiety)". Only 2% of all
theses/dissertations examined curriculum/textbook/theses and revealed teachers' and students'
views on statistics and probability-related situations (portfolio, dynamic geometry software).
One percent of the theses/dissertations aimed at revealing teachers'/pre-service teachers'
statistical awareness. According to the evaluation of the purposes of the theses/dissertations,
most of the theses/dissertations were aimed at making students gain knowledge and skills
related to statistics through teaching practice. There are then theses/dissertations designed to
explore teachers' and students' knowledge of statistics and probability, as well as their
misconceptions about them. Three out of every four theses/dissertations (79%) were
structured around these three purposes. In general, the dissertations' purposes can be
interpreted as consistent with the keywords. Among the components listed for the purpose of
"investigating the effects of teaching practices designed to teach students statistics and
probability on different components” are achievement and attitude. Accordingly, it is not
surprising that the keywords related to this situation such as attitude, achievement, and
academic achievement are used too often in theses/dissertations prepared for this purpose.
Students' knowledge/misconceptions about statistics and probability are examined in theses
aiming to examine students' knowledge/misconceptions. "Misconception" is used more often
than many other keywords to achieve this goal. A fifth of all theses/dissertations focus on
teachers or pre-service teachers, so it is not surprising that the word "teacher™ is used

excessively.
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Table 2 Distribution of the theses/dissertations by purpose

Purpose Thesis Identifier Frequency Percentage
Studies examining students’ T1, T5, T14, T17, T18, T24, 36 26%
knowledge/misconceptions about the T27,T29, T30, T33, T35, T36,

concepts of statistics and probability T40, T42, T46, T62, T63, T64,

T72,T73,T77, T80, T82, T92,

T101, T103, T104, T105,

T109, T113, T119, T120,

T121,T122,T123, T124
Studies examining the effects of teaching T2, T3, T4,T6,T9, T10, T11, 52 37%
practices prepared to make students gain T12,T15, T16, T20, T22, T23,
knowledge and skills related to the concepts T25, T26, T28, T32, T34, T38,

of statistics and probability on the T39, T41, T44, T45, T46, T48,
development of different components (e.g., T49, T52, T53, T54, T55, T58,
achievement, attitude) T60, T65, T66, T67, T71, T75,

T78, T79, T83, T85, T88, T91,

T96, T97, T98, T105, T106,

T107, 7110, T115, T120
Scale development studies on knowledge and T7, T19, T43, T59 4 3%
skills related to statistics and probability (e.g.,
statistical literacy)

Studies examining the relationships between T8, T21, T29, T42, T69, T74, 9 6%
different concepts of statistics and T80, T100, T104

probability, and different variables (e.g.,

gender)

Studies revealing teacher and student views  T13, T89, T110 3 2%

on statistics and probability-related situations
(portfolio, dynamic geometry software)

Studies revealing the knowledge of T31, T51, T56, T57, T59, T70, 22 16%

teachers/pre-service teachers about the T74,7T76, T81, T84, T86, T93,

concepts of statistics and probability T94, T95, T102, T111, T112,
T114,T116,T117,T118, T126

Studies aiming to improve teachers/pre- T31, T81, T90, T111, T1186, 6 4%

service teachers’ knowledge of the concepts T117
of statistics and probability

Studies revealing the statistical awareness of T68, T87 2 1%
teachers/pre-service teachers
Studies that model relationships between the T37, T47, T61, T99 4 3%

concepts/situations of statistics and
probability (e.g., statistical anxiety)
Studies examining curricula/textbooks/theses T50, T108, T125 3 2%

The research methods employed by the theses/dissertations prepared in the learning area

of statistics and probability were examined and are presented in Figure 9.
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Quantitative;
66; 52%

Qualitative;
35; 28%

Figure 9 Distribution of the theses/dissertations by research method

Approximately half (52%) of the theses/dissertations used the quantitative research
method. A qualitative research method was used in 28% of the dissertations. Twenty percent
of theses/dissertations used a mixed research method. Hence, quantitative research is more
commonly used to prepare dissertations. Figure 10 illustrates the distribution of quantitative

research methods in dissertations.

Causal Correlation;
comparison; 4; 6%
2; 3%

Survey;
12; 18%

Experimental
(pre-test-post-
test); 48; 73%

Figure 10 Distribution of the theses/dissertations by quantitative research method

According to Figure 10, the most commonly used quantitative method is the
experimental method (48-73%), followed by the survey method (12-18%). A correlation
method was used in four theses (4-6%), and a causal comparative method was used in two
theses (2-3%). There is a higher number of experimental studies in dissertations, which is
consistent with their objectives. It is not surprising that the majority of theses/dissertations
(37%) prefer the experimental method since four out of ten theses/dissertations (37%) are

about teaching practices designed to help students develop knowledge and skills in statistics
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and probability concepts. Figure 11 displays the distribution of qualitative research methods
used by the dissertations.

Phenomenology;
4;11%

Action
Research 4;
12%

Case Study;
27;77%

Figure 11 Distribution of the theses/dissertations by qualitative research method

Figure 11 shows that the majority of qualitative theses/dissertations used the case study
design (27-77%), followed by the phenomenological design (4-12%). Additionally, no thesis
employs grounded theory. Among the qualitative studies, the high number of case studies is
also expected. Upon reviewing the dissertation purposes, it was noted that many studies
examined both students and teachers/pre-service teachers (e.g., awareness, misconceptions) in
a variety of ways. The use of case studies in these theses/dissertations is not surprising, since
they allow a deeper look into the development and reveal the situation. Figure 12 shows the
distribution of the sample groups of the theses/dissertations analyzed.

Graduate; 7; 5% Primary school 1-4; 2; 2%
Teacher; 7; 5%

Undergraduate;
16; 12%

Associate's; 1;
1%

Secondary
school 9-12; 10;
7%

Middle school 5-
8; 92; 68%

Figure 12 Distribution of the theses/dissertations by sample group
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The theses/dissertations evaluated in this study are classified into groups such as
primary school (1-4), middle school (5-8), secondary school (9-12), associate's,
undergraduate, teacher, and graduate. According to Figure 12, the theses/dissertations
analyzed in the current study most commonly interviewed middle schoolers in the 51, 6%, 71,
and 8th grades (68%). As a result, the majority of the theses/dissertations prepared in the
learning area of statistics and probability were prepared by middle school students, followed
by undergraduate students (12%) and secondary school students (7%). Additionally, there are
very few studies conducted with associate's degree students (1%) and primary school students
(2%). A greater number of studies are conducted with teachers and graduate students than
with students in primary schools and with associate's degrees. It appears, however, that
studies using these sample groups are uncommon when viewed holistically. It is important to
note one point. Due to the introduction of the 4+4+4 system in the 2012-2013 school year, 5"-
grade students previously attending primary school started receiving education as middle
school students. This study examined 5™-grade students as middle schoolers. Figure 13 shows

the sample sizes of the theses/dissertations grouped in 100ths.

77
80

70
60
50
40
30
20

10

Figure 13 Distribution of the theses/dissertations by sample size

Based on the distribution of sample sizes used in dissertations, it was found that 77
theses/dissertations used a sample size ranging from O to 100 people (63%). The samples in
19 theses/dissertations consisted of 101-200 people (16%). There is no dissertation whose
sample size ranges from 701 to 800 people. It's not much of a surprise to see such a result.
According to the distribution of dissertation purposes, case studies and experimental studies
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tend to involve 0 to 100 participants. Figure 14 shows the distribution of the data collection

tools used in the dissertations.

93

50 40

17 16

B0 .
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Figure 14 Distribution of the theses/dissertations by data collection tools

Figure 14 shows that theses/dissertations tend to use achievement tests to collect data
(93-49%), followed by interviews (40-21%). Data collection tools such as questionnaires
(11%), observations (9%), and documents (%8) are less popular. Data collection tools such as
attitude scales (1%) and worksheets (2%) are the least preferred. Accordingly, it is compatible
for achievement tests to be used more in data collection along with teaching practices being
the subject of more dissertations. Figure 15 shows the results of dissertations' data analysis

methods.

Both
quantitative and
qualitative 25;
20%

Qualitative;

25; 20% Qualitative;

76; 60%

Figure 15 Distribution of the theses/dissertations by data analysis method

A review of the data analysis methods used by the theses/dissertations revealed that
more than half (76-60%) were quantitative in nature. Among the theses/dissertations

reviewed, the proportions of those utilizing qualitative analysis methods and those employing
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both qualitative and quantitative analysis methods were the same (25-20%). According to this
study, the high use of quantitative methods as data analysis methods is consistent with the
data collection methods used in the theses/dissertations since achievement tests, which are
more likely to be analyzed with quantitative methods, are used more frequently. As a result of

classifying quantitative analysis methods within themselves, Figure 16 was created.
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Figure 16 Distribution of the theses/dissertations by quantitative data analysis method

Figure 16 shows that in the learning area of statistics and probability,
theses/dissertations using the quantitative analysis method tend to use descriptive quantitative
data analysis methods (e.g., mean, graph). There is a tendency to prefer descriptive analysis
methods over predictive techniques. Based on the classification of qualitative data analysis

methods within themselves, Figure 17 was created.

Descriptive
analysis
47%

Content
analysis; 8;
53%

Figure 17 Distribution of the theses/dissertations by qualitative data analysis method
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According to the findings in Figure 17, the percentages of the content analysis method
(8-53%) and descriptive analysis method (7-47%) used in the theses/dissertations as
qualitative data analysis methods are close to each other. Table 3 was created by analyzing the

teaching practices used in the dissertations.

Table 3 Teaching practices used in the dissertations

Teaching Practices Thesis Identifier Frequency Percentage
Technology-assisted T3, T4, T9, T16, T28, T45, 17 28%
T46, T49, T53, T55, T65, T78,
T83, T85, T96, T117, T120

Realistic mathematics teaching-based T52, 788, T97, T110 4 7%
Cooperation-based T11,T34,T38, T71 4 7%
Multiple intelligence-based T12, 726, T60 3 5%
Constructivist approach-based T15, T44 2 3%
Game-assisted T22, T115 2 3%
Metacognitive strategies-based T39, T116 2 3%
Problem solution-assisted T58, T91 2 3%
Professional development program T81, T111 2 3%
Drama-based T2 1 2%
Data driven (supported with the T6 1 2%
calculator)

Graf theory-based T10 1 2%
Portfolio-based T13 1 2%
Internet-assisted T20 1 2%
Interdisciplinary teaching-based T23 1 2%
Concrete models-based T25 1 2%
Realistic mathematics and constructivist T31 1 2%
approach-based

Game programming-based T32 1 2%
Creative drama-based T41 1 2%
Concept map and Vee diagram-assisted  T66 1 2%
Exam-based teaching-assisted T67 1 2%
Writing activities-based T75 1 2%
Information exchange technigue-based T79 1 2%
Problem posing-assisted T93 1 2%
Flipped learning-based T98 1 2%
Statistical problem solving-based T105 1 2%
Erroneous solution method-based T106 1 2%
Digital competence-based T107 1 2%
Game-assisted T115 1 2%
Project-based T48 1 2%

In examining the teaching practices used in the dissertations, it was found that more
than a quarter used "technology-assisted teaching practices™ (17-28%). This is followed by

"realistic mathematics education-based teaching practices" and "cooperation-based teaching
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practices™ (4-7%). There were three theses/dissertations using "multiple intelligence-based
teaching practices" out of all the dissertations. Even though many other teaching practices

were used in the dissertations, their percentage was quite low (see Table 3).

Analyzing the dissertation results led to the creation of Table 4. It was observed that
many different results emerged from the theses/dissertations when they were evaluated.
According to 25% of the dissertations, the teaching practice carried out led to significant
improvements in student achievement. It is followed by the finding that both pre-service
teachers/teachers and students have difficulties/misconceptions regarding statistics and
probability concepts. Furthermore, studies examining the effects of teaching practices on the
development of different components (e.g., achievement, attitude) have generally found
positive results. Students were more likely to be involved in scale development and
correlation studies than teachers. According to the results, some variables (e.g., probabilistic
reasoning-mathematical reasoning) were significantly related, while some variables (e.g.,
knowledge level-learning styles) were not significantly related. According to an evaluation of
theses based on scale development studies, theses/dissertations were conducted to develop
scales for attitudes toward statistics and literacy. Additionally, the professional development
programs designed for mathematics teachers/pre-service teachers provided support in
numerous areas. It was determined in studies examining textbooks that they were insufficient
in a variety of ways. According to the results of the study, master's theses were more
numerous than doctoral dissertations, and most of theses were conducted with the
participation of 8"-graders in the learning area of probability of occurrence. The quantitative
research model and quasi-experimental design were both extensively used, and achievement
and attitude scales were preferred. The main objective of the theses was to reveal the
effectiveness of a particular method. The most important feature measured in the theses was

achievement.
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Table 4 Distribution of the theses/dissertations by finding

Results Thesis Identifier Frequency Percentage
Studies on  Students have difficulties / misconceptions / lack of knowledge about the concepts of statistics and T1,T14,T18, T24, T27, T30, 29 16%
students  probability. T35, T40, T42, T50, T62, T63,

T64,T72,T73,T77, T82, T83,
T92, T101, T10, T104, T109,
T113, T119, T121, T122, T123,

T124
Students are more successful in describing the data than in other thinking processes. T17 1 0.5%
The use of portfolio studies in statistics and probability teaching supports the teaching process. T13 1 0.5%
The teaching caused a significant increase in students’ achievement T3, T4,T9,T10, T11, T12, T15, 46 25%
practice carried out T2, T22,T23, T26, T28, T31,

T32, T33, T34, T38, T39, T41,
T44, T45, T46, T48, T49, T52,
T53, T54, T58, T60, T65, T66,
T67, T75, T78, T85, T88, T90,
T96, T98, T105, T106, T107,
T110, T115, T117, T120

caused a significant increase in students’ permanent learning T2,T11,T23,T28, T34, T39, 10 5%
T52, T58, T 88, T97
caused a significant increase in students’ attitudes T3, T10, T25, T39, T52, T65, 8 4.4%
T67, T75
caused a significant increase in students’ motivation T22, T344, T88 3 2%
caused a significant increase in students’ intuitional thinking T28, T54 2 1.5%
caused a significant increase in students’ metacognitive skills T39, T75, T91, T110 4 2.2%
caused a significant increase in students’ perception of the usefulness T2 1 0.5%
of mathematics
caused a significant increase in students’ responsibility in T12 1 0.5%
mathematics lessons
did not cause a significant increase in students’ achievement T2,T6,T16,T58, T71,T79, T97 7 4%
did not cause a significant increase in students’ permanent learning T25, T67, T79 3 2%
did not cause a significant increase in students’ attitudes T2,T6, T41,T49, T53, T66, T71, 8 4.4%
T85
Within the context other variables (e.g., gender, family, education level, school type, have an effect T5, T12, T80, T104 4 2.2%
of the teaching peer collaboration) on achievement
practice carried out
do nothavean T3, T5, T8, T12, T15, T45, T80, 8 4.4%
effect on T104

achievement.
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Correlation  There is no correlation between students’ knowledge about the concepts of statistics and

studies probability and their learning styles.
There is a moderate and positive correlation between the mathematical reasoning skills and
probabilistic reasoning skills of most students.
There is a positive and significant correlation between students’ statistical literacy and
attitudes towards statistics.
There is a positive and significant correlation between students’ self-efficacy perceptions
and general test achievement scores and between their attitudes towards mathematics and
their achievement.
There is a positive and significant correlation between students’ attitudes towards
mathematics lessons and attitudes towards statistics lessons. There is no significant
correlation between students’ anxiety about and achievement motivation effort towards
mathematics lessons and their attitudes towards statistics lessons.
Students’ anxieties about statistics lessons prevent them from learning. Factors such as
anxiety-hatred, benefit-importance, and love-interest have a statistically significant effect on
attitudes towards statistics; attitudes towards statistics and benefit-importance and love-
interest are positively correlated while anxiety-hatred is negatively correlated with attitudes
towards statistics. While there is a correlation between attitudes towards statistics and self-
esteem, there is no correlation between attitudes towards statistics and problem solving and
state anxiety.
Statistics course achievement is significantly correlated with the variables of GPA,
University Entrance Exam score and duration of education.
There is a significant correlation between the ability to draw and understand graphs and
interpret graphs.

T54

T36

T42

T80

T47

T100

T99

0.5%

0.5%

0.5%

0.5%

0.5%

0.5%

0.5%

0.5%

Scale Mathematical language skills of students in statistics consisted of three interrelated sub-
development factors: symbolic language, verbal language and visual language. In addition, mathematical
studies reading comprehension has a high effect on mathematical language, while the effect of
mathematical writing skill on mathematical language is not significant. Concept knowledge
has a high effect on mathematical writing and reading comprehension skills.
The scale of attitude towards statistics consists of three factors: fear and trust, occupation
and importance and love, pleasure and interest.
Statistical literacy scale consists of the sub-headings of randomness, dependent and
independent events, probability of occurrence of events, estimation, expectation, measures
of frequency, central tendency and dispersion, normal distribution, hypothesis testing,
estimation intervals and correlation.

T61

T7

T19, T43

0.5%

0.5%

1.5%

Studies Mathematics teachers/pre-service teachers have difficulties/misconceptions/lack of knowledge regarding
carried out the concepts of statistics and probability.
on teachers

/ pre-
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T29, T51, T56, T57, T59, T68;
T70, T74,T76, T84, T86, T93,
T94, T95,T102, T112, T114,
T118, T126

19

10.9%
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When the probability approaches (experimental, theoretical, subjective) used by the Mathematics Teachers T21
were examined, the success levels of those using the theoretical approach were found to be higher.

Mathematics teachers/pre-service teachers have a high ability to notice some points in the teaching of T87
statistics, but they are insufficient to notice some other points.

Mathematics teacher/pre-service teachers have various difficulties in using dynamic statistics software in ~ T89
teaching statistics.

The self-efficacy beliefs of the mathematics teachers/pre-service teachers towards the course of statistics ~ T29
were at a high level and their attitudes towards the course of statistics were at a moderate level.

Pre-service mathematics teachers’ statistical self-efficacy beliefs are low and moderate. T74

0.5%

0.5%

0.5%

0.5%

0.5%

Correlation  There is no significant correlation between pre-service mathematics teachers’ self-efficacy T74
studies beliefs and achievement.
While there is a positive and significant correlation between mathematics teachers/pre- T29
service teachers’ statistical concepts achievement test achievement and self-efficacy beliefs
about and attitudes towards the course of statistics, there is no significant correlation with
gender.
There is a significant correlation between pre-service teachers’ statistical literacy scores and T69
attitudes towards statistics.

0.5%

0.5%

0.5%

Scale The total effect values of pre-service teachers’ emotions, values, cognitive competences and T37
development interests on their statistical gains are high and statistically significant. The total effect values
studies of the mathematics achievement and effort variables on statistical gains are small but
statistically significant. On the other hand, students’ attitudes towards the difficulty of
statistics do not have a total effect on explaining their statistical gains.

0.5%

The development programs prepared for mathematics teachers/pre-service teachers helped them eliminate T81, T111, T116
their deficiencies.

2%

Studies
examining
textbooks /
theses

The part of the textbook on data processing learning area was mostly found insufficient in the themes of ~ T108
learning process, mathematical skills and measurement and evaluation. When examined in terms of values
education, the textbook was found to be sufficient.

0.5%

It was concluded that the highest number of studies on statistics was carried out in Middle East Technical T125
University, that the number of theses published in 2019 was higher than other years, and that the number

of master’s theses was higher than the number of doctoral dissertations. The highest number of theses was
carried out with the participation of 8™ grade students in the sub-learning area of Probability of Occurrence

of Simple Events and the sample size was preferred in the range of 31-100. Researchers preferred scales

such as achievement and attitude more as data collection tools and they used the quantitative research

model and quasi-experimental design extensively. It was also concluded that the most measured feature in

the theses was achievement and the theses mainly aimed to reveal the effectiveness of a certain method.

0.5%
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Conclusion and Discussion

This study focused on master's theses and doctoral dissertations in statistics and
probability. The literature emphasizes the importance of examining theses/dissertations to
determine current trends and identify future research needs. Furthermore, research results can
guide policy-making institutions (Baki et al., 2011; Ciltas et al., 2012; Ulutas & Ubuz, 2008;
Yiicedag & Erdogan, 2011). According to the existing research, there should be more research
in the learning area of statistics and probability (Garfield & Ahlgren, 1988; Karakas, 2021;
Lubiensky & Bowen, 2000; Tereci, 2017). The current trends in statistics and probability can
be revealed by examining theses/dissertations prepared in the learning area of statistics and
probability.

The number of master's theses compared with the number of doctoral dissertations is
higher when the distribution of theses/dissertations is broken down by type; 86% of these
theses/dissertations are master's theses, while 14% are doctoral dissertations. In other words,
the number of master's theses is about six times that of doctoral dissertations. There were
similar results in studies that examined trends in dissertations, albeit in different fields
(Albayrak, 2017; Atasever, 2019; Kutluca et al., 2016; Yiicedag & Erdogan, 2011). This
result can be attributed to several factors. Firstly, we have more master's programs than
doctoral programs in our country. As a result, master's theses are expected to exceed doctoral
dissertations in number. Due to the higher number of faculty members required for the
opening of a doctoral program, the number of doctoral dissertations may have been lower than
desired. The low number of doctoral dissertations may also be due to the low number of
students admitted to doctoral programs compared to master's programs. Furthermore, some
theses/dissertations could not be reached due to restricted access, so the most recent

information on master's theses and doctoral dissertations may not be available.

Over the years, there are ups and downs in the number of dissertations, as evidenced by
the distribution of dissertations. There was a remarkable increase in the number of theses in
2010, 2014 and 2019. A significant increase can be noted between 2003 and 2010. It is not
surprising to see this increase. A special emphasis was placed on statistics and probability in
2005, when the constructivist approach was introduced (Ministry of National Education
[MoNE], 2005). Accordingly, it is likely to be a topic of significant research in this context.
However, decreases were observed in 2011, 2015, 2017 and 2020. According to the results

obtained in multiple years (2007, 2011, 2019), particularly in international exams (e.g.,
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TIMSS), students’ scores in the learning area of data and probability were moderate (MoNE,
2020; Yildinim et al., 2016). It is evident from these results that this area needs more research.

Moreover, the number of theses/dissertations written in the learning area of statistics
and probability is higher in 2019 than in previous years. It is possible that the curriculum
updated in 2018 contributed to the change and increase. There were no theses/dissertations in
the learning area of statistics and probability in the early 2000s. Despite the paradigm shifts in
the curriculum since 2005, the number of these theses/dissertations has not increased
consistently. It was noted that master's theses fluctuated more than doctoral dissertations over
time when examining how they changed over time. A correlation was found between the
fluctuation in the number of master's theses and the general trend in the number of

dissertations.

Upon examining the distribution of theses/dissertations across the universities, it was
found that many universities have theses published in this area. As compared to other
universities, Middle East Technical University published the most theses/dissertations with 18
theses/dissertations. There are 10 theses/dissertations at Marmara University and 9 at Gazi
University. The fact that these universities have produced more theses/dissertations can be
attributed to the fact that the mathematics education department was established earlier.
Additionally, these universities may have completed more theses/dissertations due to the
higher number of researchers doing graduate studies there. These finding is in line with the
findings obtained from studies examining trends in graduate studies in different fields
(Albayrak, 2017; Atasever, 2019; Kutluca et al., 2016; Tabuk et al., 2018; Tereci, 2017
Yiicedag & Erdogan, 2011). Similar results were obtained by Ding (2021) in the learning area
of statistics and probability through theses/dissertations conducted with secondary school
students. Researchers have found that the theses prepared at Atatiirk University are more in
number than those in other universities (Dogan, 2018; inceoglu, 2009; Ozey, 2019).
Compared with these studies in the literature, it is different in this regard. It is also noteworthy
that state universities produce the majority of theses. Only two foundation universities have
studied this field and three theses/dissertations have been completed (two in Yeditepe

University and one in Zirve University).

The number of female authors of the theses/dissertations is higher than the number of
male authors when the genders of the authors are examined. Female researchers completed
61% of dissertations, while male researchers completed 39%. In this regard, it can be said that

female researchers are more inclined to pursue graduate studies. According to the results
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obtained, the number of women continuing their education is increasing. This is also
consistent with the analyses made by the General Directorate of the Status of Women.
According to the report, women's participation in higher education has increased significantly
(Kadin ve Egitim, 2008). Other studies have reported similar results (Atasever, 2019).
Additionally, some studies found that there was no difference in authorship rates between
males and females in doctoral dissertations (e.g., Tereci, 2017), while in others, male authors

were more common (Yiicedag & Erdogan, 2011).

It was found that four out of five theses/dissertations were published in Turkish. This
result is expected since Turkish is the language of instruction in most of the universities.
Similar results were found in studies examining the publication languages of
theses/dissertations (Atasever, 2019; Ciltas et al., 2012; Tabuk et al., 2018; Tereci, 2017;
Ulutas & Ubuz, 2008; Yiicedag & Erdogan, 2011).

Three main headings were used to analyze the distribution of subjects in the
dissertations. These headings are statistics, probability, and statistics and probability. A
majority of theses/dissertations (54%) dealt with statistics. Probability, on the other hand,
accounted for 28% of the dissertations. About one in five theses/dissertations is devoted to
statistics and probability (18%). There are several reasons why more studies are being
conducted in the field of statistics. The first is that statistics are more intensely taught at
primary, middle, and high school levels. Primary school curriculum do not include any
probability objectives, but middle school curriculum includes at the 8™ grade level.
Researchers may have focused more on statistical knowledge and skills as a result of these
findings. According to Ding (2021), there are more theses/dissertations on probability
conducted with secondary school students in Turkey than on statistics. It was revealed that
studies on probability were more common than those on statistics in the study of Garfield and
Ben-Zvi (2007). Thus, the results of the current study contradict with these results reported in

the literature.

Based on the distribution of keywords used in theses, it was found that "probability"
appeared most frequently (n=28). There were 18 uses of the words "teacher”, "attitude™, and
"statistics education™. "Mathematics education™ and "achievement” were both used 14 times.
There was a wide range of keywords following them. While half of the theses/dissertations
deal with statistics, the word "probability"” is the most commonly used keyword. Because the
keywords reflect the theses/dissertations done, it is necessary that the content of the prepared

theses/dissertations is compatible with the keywords.
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The theses/dissertations prepared in the field of statistics and probability were examined
in terms of their purposes. Approximately one-third (37% of all dissertations) examined the
effect of teaching practices conducted on students' knowledge and skills about statistics and
probability on the development of different components. In their examination of articles and
theses/dissertations prepared in the learning area of statistics and probability, Tosun and Unal
(2019) also found that the studies were primarily focused on "testing the effectiveness of
teaching methods". According to Garfield and Ahlgren (1988), more research should be
conducted to support students’ ability to perceive statistics and probability concepts correctly.
This emphasis is reflected in the theses/dissertations conducted in the field when viewed from

this perspective.

In a review of the dissertations, it was found that one-fourth (25% of the dissertations)
examined students' knowledge or misconceptions about the concepts of statistics and
probability. The next largest group of theses/dissertations (16%) focused on examining
teachers' knowledge/misconceptions about statistics and probability. In total, 41% of
theses/dissertations examined student and teacher knowledge / misconceptions about the
concepts of statistics and probability. It is reasonable to say that four out of ten
theses/dissertations were developed with this goal in mind. The results of Garfield and Ben-
Zvi's (2007) study were similar. According to Zieffler et al. (2008), the theses/dissertations on
statistics and probability at the university level are shaped by similar purposes. A total of 4%
of the theses/dissertations were aimed at improving pre-service teachers' knowledge of
statistics and probability. Garfield and Ben-Zvi (2007) drew attention to the existence of
studies carried out for similar purposes in their study. While there are theses/dissertations
carried out for different purposes, it has been discovered that these are in the minority. Most
of the theses/dissertations were written with the purpose of making participants gain various
knowledge and skills related to statistics based on an educational practice. Following this are
theses/dissertations aiming to explore teachers'/pre-service teachers' knowledge and
misconceptions about probability and statistics. Over three-quarters of theses/dissertations

(78% of them) were structured around these three purposes.

A quantitative research method was used in half of the theses/dissertations examined in
the current study (52%). The qualitative method was used in about one out of four
theses/dissertations (28%). There was one mixed method dissertation out of every five.
Experimental methods were preferred by 73% of theses/dissertations employing the

guantitative method. Therefore, three out of every four quantitative theses/dissertations
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preferred experimental methods. Following this is the survey method. Since one of every
three theses/dissertations examined the effects of teaching practices on different components,
this result is not surprising. It is possible to say that researchers prefer experimental studies
because they want to prove the effectiveness of the teaching method they are focusing on. A
point needs to be noted here, however. For experimental methods, traditional teaching
methods are applied to the control group, while targeted teaching methods are applied to the
experimental group. Because the constructivist approach has been adopted since 2005, it can
be assumed that the traditional method will present some difficulties in the control group.
Karadag (2009) emphasized this point, stating that comparing the effectiveness of traditional
and alternative methods in experimental studies would undermine the validity of the study.
According to Becker (1996), experimental studies make up less than 30% of the literature.
The results obtained in this study are inconsistent with what was found in the previous study
from this perspective. In their studies, Judi and Sahari (2013), Tosun and Unal (2019) and
Ding (2021) found similar results, revealing that quantitative methods were used mainly in the
studies that examined statistics and probability. They stated that experimental methods were
the most preferred quantitative methods in these experiments. In terms of consistency, these

results are in line with those obtained in the current study.

A majority of theses/dissertations that preferred the qualitative method used case studies
(77%), followed by action research (12%) and phenomenological research (11%). No
theses/dissertations employed grounded theory as a method. A possible explanation for the
widespread use of case studies in qualitative theses/dissertations is their attempt to investigate
smaller groups in greater detail. A number of studies have examined the trends in studies
conducted in the field of mathematics education, and they have concluded similar findings
(Baki et al., 2011; Ciltas, 2012; Ciltas et al., 2012; Ulutas & Ubuz, 2008; Yasar & Papatga,
2015; Yiicedag & Erdogan, 2011).

The sample of theses/dissertations prepared in the learning area of statistics and
probability mainly comprised middle school students (68%). A number of factors can be
considered when evaluating the fact that more studies have been conducted on middle school
students. First of all, the learning area of statistics and probability at the middle school level
contains a high number of objectives and class hours. At middle school, 60 class hours are
allocated to the accomplishment of 19 objectives in the learning area of statistics and
probability. Primary school students have nine objectives, whereas high school students have

six. Due to the high number of objectives and class hours, statistics and probability may have
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become a more remarkable research area at middle school. Undergraduates (12% of the
sample) accounted for the second group of students being studied extensively in theses. There
may be a preference for undergraduate students due to their greater availability compared to
other sample groups. The researchers may have chosen to work with this sample group due to
the longer-term permission processes for working with other sample groups. Several studies
examining the trends of studies in various fields have produced similar results (Karakas,
2021; Kog, 2020; Kiigiikozer, 2016; Ozan & Kose, 2014; Ubuz & Ulutas, 2008). The number
of theses/dissertations involving other sample groups is relatively small (secondary school
students make up 7%, teachers and graduate students make up 5%, primary school students
make up 2%, and associate's degree students make up 1%). Interestingly, no study involved
special education groups and mathematics educators. Due to the importance of the learning
area of statistics and probability today, it is considered important to conduct studies with all

sample groups, especially with those that have never been studied or have been studied less.

As a result of examining the sample sizes in the dissertations, it was found that groups
between 0-100 people were most preferred, followed by 101-200 people. The number of
theses/dissertations with different sample sizes is relatively small, even though there are some
studies with large samples. There are two main reasons why smaller sample groups are used
in the studies. Research method might be the first. Especially in qualitative research, it is
expected to work with smaller sample groups to be able to answer the research question. In
addition, it is possible to consider this to be an economic tendency. Usually, when reaching
participants is difficult both financially and morally, it is advisable to work with fewer
participants. This finding is a finding reported in studies on statistics and probability and in
other studies, as well (Ciltas, 2012; Ding, 2021; Ozey, 2019; Tabuk et al., 2018; Tatar et al.,
2011; Tosun & Unal, 2019). The study trends in the learning area of statistics and probability,
for example, were examined by Tosun and Unal (2019) and Ding (2021). Tosun and Unal
(2019) found that the most number of studies were conducted with 50-100 participants, while

Ding (2021) found that 31-100 participants were involved in the most studies.

Nearly half of the theses/dissertations used achievement tests (49%), based on the
distribution of the data collection tools used. Since achievement tests can be used both
qualitatively and quantitatively in research methods, they can be used more extensively as a
data collection tool. There have been studies with similar results (Ding, 2021; Tosun & Unal,

2019). Interviews were found to be the second most preferred data collection tool (21%).
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Although other tools (e.g., attitude scales, documents) were also preferred, their rate of use

was low.

Based on the data analysis methods preferred by the dissertations, quantitative methods
were preferred over qualitative and mixed methods. Quantitative research methods favored
the descriptive method most. Qualitative data analysis theses/dissertations used content
analysis and descriptive analysis methods at about the same rates. A review of the literature
shows that similar results have been reported in other studies (Albayrak & Ciltas, 2017; Arik
& Tirkmen, 2009).

According to an evaluation of the teaching practices used in the dissertations,
technology-assisted teaching environments were used more than others. A technology-
assisted teaching environment was preferred by one in four theses/dissertations that tested a
teaching practice (28%). The emergence of such a result can be attributed to several factors.
The first is the growing awareness of technology's importance today. It may have been
triggered by the Covid-19 pandemic to associate education with technology in an effort to
improve teaching methods. Additionally, researchers might be motivated to include such
teaching practices in their theses/dissertations by the positive results obtained from studies.
According to many researchers, statistics education should be integrated with technology to
increase the effectiveness of the instructional and educational process (Kayaly, 2013;
Tishkovskaya & Lancaster, 2010). In an analysis of the statistics education studies conducted
by Van der Merwe and Wilkinson (2011), only 15% were related to technology use.
Accordingly, the literature results do not coincide with the current study's findings. Another
study by Judi and Sahari (2013) identified computer-assisted collaborative learning
environments as the most commonly used method in student-centered learning in statistics
education. The results of this study support those of the current study. The theses/dissertations
also highlighted "realistic mathematics education-based teaching practices" and "cooperative-
based teaching environments™ (7%) as preferred teaching practices. Five percent of all the
theses used "multiple intelligence-based teaching environments” (n=3). Although many other

teaching practices were used, their rate of use was found to be quite low (See Table 4).

A general examination of the results obtained from theses/dissertations prepared in the
learning area of statistics and probability reveals several points. In the first place, students of
all grade levels as well as teachers and pre-service teachers have difficulties/ misconceptions/
knowledge deficiencies regarding statistics and probability. This conclusion was reached in

almost one out of four theses/dissertations (27%). Several different factors can contribute to
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the difficulties experienced by students, teachers, and pre-service teachers. These causes
include teaching processes, affective features, and cognitive characteristics. According to
Zieffler et al. (2008), many university students attend introductory statistics courses with fear
and anxiety, and these feelings last throughout the course. Several researchers have reached
similar conclusions in this field (Sotos et al., 2007; Tosun & Unal, 2019; Zamora Araya et al.;
2021; Zieffler et al., 2008). According to Sotos et al. (2007), students have deep and
widespread misconceptions about the concept of inference, and even if they can compute
statistics, they cannot interpret the results. According to Zieffler et al. (2008), university
students do not correctly understand sampling distribution, measures of central tendency, and
dispersion in statistics. According to Tosun and Unal (2019), secondary school students have
difficulty with line graphs. Students' achievement (16%) was also significantly improved by
the various teaching practices applied in the dissertations. Students' achievement did not
increase significantly as a result of the teaching practices employed in some dissertations, but
the percentage of these theses/dissertations is very low (4%). Student achievement practices
that resulted in significant gains in achievement were not able to increase student learning
permanently. In 6% of dissertations, teaching practices increased the permanent learning of
students in a significant way. In the case of the effects of teaching practices on student
attitudes, the same results could not be obtained. Teaching practices were associated with
significant changes in attitudes of students in only 4% of dissertations, but did not result in
significant changes in 4% of dissertations. In addition, other variables (e.g., gender, family,
education level, school type, peer collaboration) had no impact on achievement (4%). The
theses/dissertations also yielded many other remarkable results (see Table-4).

Suggestions and Limitations

The current study is limited to the master’s theses and doctoral dissertations prepared in
the learning area of statistics and probability in Turkey. Therefore, it may be helpful to
analyze other types of studies (e.g., articles, papers) related to this learning area, which will

improve the content validity and reveal the situation in Turkey in a more comprehensive way.

A framework of codes was created based on the data obtained for analyzing the
purposes and results sections of the studies. No analysis was conducted within the framework
of the codes previously determined. The data can be analyzed using predetermined codes in
future studies (e.g., Zieffler et al. 2011).
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The current study also analyzed theses/dissertations that were uploaded to the Higher
Education Council's website and completed between 2000 and 2021. A variety of keywords
(e.g., graph, measures of central tendency) related to statistics and probability were used to
locate these theses. This keyword search might not be able to reach all theses/dissertations in

the database. It is possible to consider this as a limitation of the study

In general, the results obtained have important implications for researchers, teachers, the
Ministry of National Education, and students involved in this field. As well as providing
important insights for researchers regarding what types of studies are needed, the results
obtained can reveal the trend in theses/dissertations in the field of statistics and probability.
Moreover, curriculum developers can revise the curricula based on the results. In order to
organize their teaching processes, teachers can take into account the results obtained. In
addition, it might be worthwhile to focus on sample groups and subject areas that have
received relatively less attention. Lastly, there are fewer doctoral dissertations, which allows

for further research to be focused on doctoral theses.
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Tiirkiye’de Istatistik ve Olasiik Ogrenme Alanina iliskin Hazirlanan Lisansiistii
Tezlerin Incelenmesi

Ozet:

Bu ¢alisma, Tiirkiye'de olasilik ve istatistik 6grenme alanina iliskin lisansiisti tezlerin egilimini incelemeyi
amaglamigtir. Caligmada dokiiman analizi yontemi kullanilmistir. Toplanan verilerin analizinde nitel veri
analizi yontemi kullanilmistir. Tezlerin yayin yilina gore dagiliminin diizenli olmadigini ortaya ¢ikmustir.
Tezlerin ¢ogunun istatistigin 6grenme alaninda yazildigi tespit edilmistir. "Olasilik" kelimesi tezlerde
kullanilan en popiiler anahtar kelime olmustur. Tezlerin daha ¢cok "6gretim uygulamalarimin farkli bilesenlerin
gelisimi iizerindeki etkilerini incelemek" amaciyla yazildig1 goriilmiistiir. Tezlerde cogunlukla nicel aragtirma
yontemi tercih edilmistir. Calismalara katilan katilimer sayisinin en fazla 0-100 araliginda oldugu ve
calismalarda secilen en fazla tercih edilen katilime1 grubunun ortaokul 6grencileri oldugu tespit edilmistir.
Teknoloji destekli 6gretim ortaminin diger 6gretim ortamlarina goére daha fazla kullanildig1 ortaya ¢ikmistir.
Sonuglar genel olarak incelendiginde hem Ggrencilerin hem de dgretmenlerin/hizmet dncesi gretmenlerin
istatistik ve olasilik kavramlar1 hakkinda yanlis anlamalara ve bilgi eksikligine sahip olduklar1 fark edilmistir.
Uygulanan 6gretim uygulamalari 6grencilerin basarilarinda gogunlukla anlamli bir artisa neden olmustur.

Anahtar kelimeler: lisansiistii tezler, dokiiman incelemesi, istatistik ve olasilik.
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