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Tiirkiye’de Matematik Egitimi Alaninda Yapilan Problem Temal:

Makalelere Yénelik Bir icerik Analizi
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makalelerden hareketle ifade edilebilecek birka¢ sonug; yuritilen deneysel
uygulamalarin problem ¢6zme basarisini arttirmada etkin bir rol oynadigi, rutin
olmayan problemler konusunda katihmcilarin  basarilarinin  disik oldugudur.
Katiimcilar en gok problemi anlayamamaktan kaynakli olmakla birlikte, bilgi eksikligi,
bildiklerini probleme aktaramama, bazi bilgileri gozden kagirma gibi gesitli sebeplerden
problem ¢ozerken hata yapabilmektedir. Katiimcilarin problem kurma becerilerinde de
istenilen diizeyde olmadigi séylenebilir. PDO basari, tutum ve kalicilik tizerinde etkilidir.

Introduction

In the developing world, it is aimed to educate individuals who not only have the knowledge but also
have the skill to solve the problem that they encounter applying their knowledge. The concept of
problem is defined as question or case that the individual does not have sufficient algorithms and
methods to solve it in spite of drawing the attention of individuals, consisting of open-ended questions
(Blum and Niss, 1991) or pushing the individual into complexity and having unknown solution formerly
(Sheffield ve Cruikshank, 2005). Baki (2008) defined the problem as the situation in which an individual
feels the need to seek solutions with the help of his / her knowledge and experience when encountered
with a disturbing event. It is understood from these definitions that to refer a situation as a problem, it
is necessary to meet the criteria that the individual has not experienced such a situation before and that
this situation is perceived as a difficulty, that the individual feels the need to solve that difficulty and
that s/he is not prepared for a solution at the moment (Altun, 2005).

All the efforts and processes carried out to overcome the problem are included in the scope of
problem-solving. Problem-solving is defined as the process of thinking that occur in a person trying to
obtain new information about the situation until s/he feels free of the tension created by the problem
and searching for a logic suitable for the problem situation by using his/her mathematical knowledge
(Lester and Kehle, 2003, p.505). Problem-solving is “knowing what to do in situations in which it is not
known what to do" (Altun, 2002). Therefore, problem-solving can be defined as being able to find new
routes to solve a problem by going beyond the simple application of the rules learned through former
experiences (Korkut, 2002). The common emphasis in all these definitions is that problem solving is the
whole of the efforts in the process from reading and understanding the problem situation to conclude
(Lester and Kehle, 2003, p.505). Therefore, this concept refers to a process rather than a result
(Zawojewski and Lesh, 2003, p.318-319).

In addition to solving problems given to them, students must pose problems themselves (Silver,
1994) and the problem-posing is defined as the fifth stage of Polya (1973) problem-solving steps
(Gonzales, 1998). This concept, which is as significant as problem-solving, is included in the twenty-two
functions within the scope of the mathematics curricula in our country (MEB, 2018). Problem-posing is
re-formulating the given problem or creating new problems (Ambrus, 1997; Duncker, 1945; Leung,
1993; Silver, 1994; Ticha and HoSpesova, 2009). Another side of the problem concept, which is applied
in the educational applications, is the problem-based learning (PBL), which is an approach that
emphasizes the use of real-life problems as an incentive for learning (Berkel and Schmidt, 2000). The PBL
process consists of the steps as the preliminary, formation of the study groups, problem recognition,
finding solutions for the problem, presenting solutions and measuring-evaluation (Taskesenligil, et al.
2008). Thanks to this model, students learn based on experiences organized around solving and
investigating complex and real-life problems (Torp and Sage, 2002, p.15).

Educating the individuals having problem-solving skills remains its significance today as it was in the
past. In this process, at which information and new problems increase accordingly, the importance of
the ability of the individual to cope with the problems that he faces is also increasing. This function is
also stressed in the mathematics curriculum of our country and the special purposes part of the
program as, "will be able to express their thoughts and reasoning easily in the problem-solving process
and will be able to understand the deficiencies or gaps in the mathematical reasoning of others" (The
Ministry of National Education [MoNE], 2018). The significance that problem-solving consist has made it
one of the most applied themes of the academic studies conducted in the field of education. At the end
of the literature review, it was noticed that the first survey on problem-solving in the journals of our
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country was conducted by Aksu (1984). The increase in interest in this topic over the years has led to an
increase in both the number of studies and the diversity of sub-topics studied.

For instance, it is seen that there has been a diversity in topics as problem-solving under the topic of
problem theme (Akkan et al., 2012; Dindar et al., 2015; Yazlik and Erdogan, 2016; etc.), PBL (Biber and
Baser, 2012; Gursul, 2008; Uygun and Tertemiz, 2014; et al.), problem-posing (Akay et al., 2006; Turhan
and Giiven, 2014; Yildiz and Baltaci, 2015; et al.), problem structure (Bas and Ozturan Sagirli, 2016; Yanik
et al., 2017; Yenilmez, 2010; etc.), and teaching problem solving (Altun and Arslan, 2006; Ay and Bulut,
2014; Yazgan, 2007; etc.). Besides, under these topics, several sub-topics have been handled such as
academic achievements of students (Bas and Kivilcim, 2012; Glinhan and Baser, 2008; Uyar and Bal,
2015; etc.), mathematics anxiety (Gakir and Aztekin, 2016), attitudes towards different variables
(Canakgr and Ozdemir, 2011; Giirsul, 2008; Ozgen and Pesen, 2008; etc.), problem-solving skills (Akkaset
al., 2015; Kaplan et al., 2016; Ozsoy, 2014; etc.), critical thinking skills (Kizilkaya and Askar, 2009;
Tirnlkli andYesildere, 2014; Yildiz and Baltaci, 2016; etc.).

This case, undoubtedly, can be evaluated of the richness in the literature; on the other hand, it
makes it difficult to follow the literature. In addition to the researchers' knowing the current condition
of the literature and possible future trends (Ulutas and Ubuz, 2008), it is significant in terms of shedding
light on educators, teachers and students (Ciltas et al., 2012) and shaping future research, policies,
practices and public perception (Suri and Clarke, 2009), and systematically compiling and bringing
together studies in a specific field. As the relevant literature is reviewed, it is possible to encounter with
researches investigating the studies in terms of different aspects focusing on a definite topic such as the
general trends in mathematics educations (Baki et al., 2011; Ciltas, 2012; Ciltas et al., 2012; Kayhan and
Ozgiin Koca, 2004; Ulutas and Ubuz, 2008; Yiicedag and Erdogan, 2011) or the technology-assisted
education (Aldemir and Tatar, 2014; Tatar, Kagizmanl and Akkaya, 2013; Yalginkaya and Ozkan, 2012),
metacognition (Bas and Ozturan Sagirli, 2017), PBL (Alper et al., 2014; Ayaz, 2015; Batdi, 2014; Biber et
al., 2014); Dagyar and Demirel, 2015; Tosun and Yasar, 2015; Yurtseven and Oguz, 2016) and problem-
solving in science education (Unsal and Mogol, 2007, 2008) in our country in general. However, no
review research has been encountered to be conducted in the field of mathematics related to the whole
of the studies having problem theme. Considering this fact, in this research, it is aimed to present a
holistic and comprehensive picture of this concept, which is the basis of mathematics education of our
country, both to the researchers who will research in this field, to educators and to the ones who shape
the curriculum. This research aims to investigate the problem-themed articles carried out in the field of
mathematics education in our country in terms of their structures, topic trends and reached results.
Considering this purpose, the following research questions were asked.

1. What are the structures (publication years, methods, research groups, data collection tools, data
analysis methods and language of publication) of the problem-themed studies conducted regarding
mathematics education in Turkey?

2. What are the topic trends of the problem-themed studies conducted regarding mathematics
education in Turkey?

3. What are the results of the problem-themed studies conducted in the field of mathematics
education in Turkey?

Method
Research Model

The main purpose of this research was to investigate the problem-themed articles carried out in the
field of mathematics education in our country in terms of their structures, topic trends and reached
results. The method of the study, which was created with three main parts, is presented in Figure 1.
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Structure of the Studies I:i:l e Trenqs of the Ei:l Results of the Studies
Studies

\ )
|

Descriptive Content Analysis

Figure 1. Study Method

As it is presented in Figure 2.1, the first two subdimensions of the study was designed within the
basis of the descriptive content analysis which is defined as, “evaluating the tendencies and research
results in a descriptive dimension by considering the studies on a specific topic” (Calik and Sozbilir, 2014)
and one of the content analysis methods. Moreover, the third part was designed with the meta-
synthesis method, which “consists of the synthesis and interpretation of the research on the same topic
from a critical point of view by creating matrixes/templates (Calik and S6zbilir, 2014).

Collection of the Data

The data collection process consisted of three steps as determination of the journals, determination
of the problem-themed articles and determination of the articles in the field of mathematics education.

Determination of the journals; In this step, 112 journals, consisting of the journals of faculties of
education, journals of the institutes of social sciences within the scope of our country, and the
international journals published in Turkey, were selected. The volumes of the selected journals that can
be reviewed online were handled, and totally 1194 volumes and 3160 topics of the journal were
reviewed by including all of the 2017 numbers in the process.

Determination of the problem-themed articles: In this step, each of the reached volumes were
reviewed and the keyword was determined as 'problem'. All the articles consisting of the words
'problem, problem-solving, problem-solving skills, problem-solving strategies, a problem-solving
method, problem-oriented learning, problem-based learning, problem posing, belief related to problem-
solving, problem-solving belief' in their titles were primarily archived to avoid possible data losses.
Defining which articles are not included in the research, in addition to the articles included in the
research, can help to clarify the meaning of the problem word in the research. The articles, which were
not included in the research; articles having the topics of social problems (152 articles), articles using the
concept of problem in the meaning of problem/situation that needs to be solved (50 articles), articles
having foreign samples (48 articles), were excluded from the analysis. At the end of this step, 363
articles were determined.

Determination of the Articles in the Field of Mathematics Education: As the second step in the data
collection process, the content of the archived articles were checked. The purpose of this process is to
check the meaning of the word “problem” in the article. Because, the present study takes the problem
word equivalent to the meaning of mathematical problem, thing or situation constituting question.
However, as the articles were checked with their titles, only the modelling studies, such as the 198
coded "Using GeoGebra in Mathematical Modeling: Height-Foot Lenght Problem”, were included in the
research. Besides, all of the terms: problem-oriented learning, problem-based learning, jigsaw,
integrated problem-based learning, problem-based learning enriched with brain-based learning, life-
oriented problem-based teaching, computer-supported problem-based teaching, problem-solving
applications in chemistry laboratory, problem-based learning method supported by concept cartoons,
online and face-to-face problem- based learning, web-based problem-oriented learning, were included
in the research be defining within the scope of the problem-based learning. At the end of this step, 213
articles, which were determined to be included in the research, were archived and made ready for
analysis. 2014).
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Analysis of the Data

In the analysis of the gathered data, the descriptive analysis, in which the conceptual structure is
formally determined, and the content analysis method, which is preferred to reach the concepts and
relationships that can explain the collected data, were employed together (Yildirrm & Simsek, 2008, p.
224, 227).

The Data Analysis Process of the Problem-Themed Articles Conducted in the Field of Mathematics
Education in Turkey and Published in the Educational Journals in Turkey
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The analysis process was conducted within the basis of the code and category list prepared by Bas ve

Ozturan Sagirl (2017) and presented in Figure 2.

Figure 2. Code and Category List Used in the Analysis Process Related to the First Sub-Problem

The list presented in Figure 2 consists of five categories as field, topic, method, sample, data
collection tools, data analysis methods and language, and 53 codes stated under these categories. The

coding process based on categories is as follows.

CODES AND CATEGORIES USED IN THE FIRST SUB-PROBLEM

% Studv Group

VVVVVVVVVVV

Pre-school
Primarv:1.2.3.4
Secondary; 5,6,7,8
High School; 9, 10, 11,
University; 1, 2, 3, 4, 54, indefinite
Post-graduate
Teacher

Academician
Administrator/Parent
Supervisor

Parent

Method ‘

% Quantitative Approach ‘

>  Descriptive
> Experimental
Scale Development

ﬂ Qualitative Approach ‘

>
>
>
>

Case Study
Review

Phenomenology
Action Research

% Mixed Approach ‘

% Data Collection Tool

Method: This category is related to which research approach that the research adopts, that is, which
methods/techniques are conducted. The analysis of this category is actualised with the information

Achievement Test
Questionnaire/open-ended

Problem Posing Tesf

Protocol (individual, clinical
interview focus group, voice-

Observation
Document Review

>

Data Analysis Method

>

Analysis of Quantitative Data

VA2

Descriptive Statistics
Independent Sampling t-test
Dependent Sampling t-

One Sample t-test
One-Way ANOVA

Two Wav ANOVA

One-Way MANOVA
ANCOVA

MANCOVA

Correlation

Regression

Factor Analysis

Structural Equivalent Model
Item Analysis

Discriminant Analysis

Mann Whitney U

Kruskal Wallis H test
Wilcoxon signed Rank Test
Chi-square

>

Analvsis of Qualitative Data

Descriptive Analysis
Content Analysis
Document Analysis
Thematic Analysis
Discourse Analysis
Semantic Analysis
Clustering Analysis

VVV VVVV

>

Publishing Language

> Turkish
> English
> Turkish and English
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given under the method title of the studies. For instance, in a study investigating the effect of problem-
based learning on students' attitude towards mathematics and problem-solving skills, as the method is
experimental, the analysis was performed by enrolling the "problem-based learning" in the section of
the independent variable, and "attitude towards mathematics and problem-solving skills" in the section
of dependent variable. If the method section of the data includes that it is qualitative research, the
analysis of the data was done by storing it in the qualitative category and the relevant code. If the
method name is not claimed in the data, the researchers decided on the topic of the data by considering
the topic, sample, and data collection tools and data analysis methods.

Sample: This category is related to which target group the research has, in other words, which
research group is studied with. The analysis of this category was based on the information given under
the title of participants/sample/study group etc. For instance, if the research was conducted only with
the pre-service teachers at the last class of the university, the analysis of the data was performed as the
pre-service teacher at fourth grade. Nevertheless, if the research was conducted with the first-, second-,
third- and fourth-class pre-service teachers, each class was recorded as a frequency during the data
analysis. If it was not claimed which class level was included in the research, even though the research
was conducted with the pre-service teachers, it was taken into consideration in the category of
indefinite. The PISA data, as most of the exam (this rate was approximately 97%; 9th class 20,7%; 10th
class 72,9 %; 11th class 3%; and 12th class 0,1% in PISA 2015 [Tas, Aricl, Ozarkan and Ozgiirliik, 2016]) is
related to the high school level and as the class level is indefinite, was coded as indefinite code stated
under the high school category.

Data Collection Tools: This category is related to which tools used to obtain the data collected within
the scope of the research. The analysis of the category was carried out with the information obtained
from the data collection tools part of the studies. In the analysis, the tools directly related to the word
problem were taken into consideration. For instance, in the example given earlier (in a study examining
the effect of problem-based learning on students' attitude towards mathematics and problem-solving
skills), the tool used to determine the attitude towards mathematics was not included in the analysis.
However, the tool, used to measure the problem-solving skills of the students, was included in the
quantitative category with its name (PSSS, the Problem-Solving Skills Scale developed by Aydogan,
Omeroglu, Buyiikéztirk, Ozyiirek, 2012).

Data Analysis Methods: This category is related to which analysis methods are used to evaluate the
data collected within the scope of the research. The analysis of the category was carried out with the
information obtained from the data analysis section of the studies. In this section, only the methods
used in the analysis of problem-themed data were included in the analysis.

Language: This category is related to the language or languages in which the research was written.
The analysis of this category was decided by considering the language in which the studies were written.
Since some journals publish in both languages, the publication language of the researches in these
journals were analyzed in Turkish and English code.

The Data Analysis of the Topics of the Problem-Themed Articles Conducted in the Field of
Mathematics Education in Turkey and Published in the Educational Journals in Turkey

To determine which topics centred on problem-themed articles in the field of mathematics, firstly,
the aims of 213 articles, research questions and sub-problems were read repeatedly to form common
titles. After reading the data several times, it was decided which of the topics could be associated with
the headings, including problem-solving, problem posing, problem-based learning and the structure of
the problem. The analysis was tried to be performed within the frame of these headings. It was decided
that these titles were appropriate in determining the general framework but were insufficient to
present the intensity within the titles. Then the sub-titles were started to be created if the main titles
remained stable. For instance, under the title of problem-solving, problem-solving achievement,
problem-solving ability, behaviours in the problem-solving process, problems encountered in problem-
solving, affective variables related to problem-solving were determined. A draft code and category list
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were created consisting of main headings as a category, subheadings as code. The researcher and the
two experts exchanged views on the incompatible parts and gave the final form to the draft list. The
final form of the category and code list is presented in Figure 3.

Achievement

Behaviours during the solving
Strategy

Skill

Mistake/problem/difficulty/misc
Affective variable

Skill
Achievement
[ Problem Posing Mistake/problem/difficult
Metaphor/view
Problem posing based teaching

[ Problem Solving

Strategy

Mathematical achievement
Attitude towards
Process-based

Permanence

Problem-solving skills

Critical thinking skills
Self-efficacy related to a maths
Effort related to learning

[ PB

The Topics of problem-themed studies

Metaphor/perception/view

[ Problem Structure
Problem types

Figure 3. The Code and Category List Used in the Analysis Process Related to the Second Sub-Problem

The analysis process that the two researchers performed simultaneously using the code and
category list presented in Figure 2.3, was carried as follows.

1. During the analyses, among the expressions related to the aim, question and sub-problems of the
research, only by the ones related to the problem were analysed. For example, in the study titled “The
effect of teaching with mathematical problem-posing approach on problem-solving achievement,
problem-posing skills and opinions related to mathematics", the effect of mathematics teaching with
problem-solving approach on problem-solving achievement was included in the problem-solving
category; also, the effect of mathematics teaching with problem-posing approach on problem-posing
skills was evaluated in the problem-posing category. As part of view related to mathematics was not
problem-based, it was excluded from the analysis.

2. During the analyses, each research has sometimes been analysed in different codes, under the
same category within the scope of its topic. In the study, whose main purpose was “to determine how
pre-service teachers solve non-routine problems including ordinal numbers, the strategies they use to
solve these problems and the types of errors they make", the analysis was carried out in three codes
under the same category: problem-solving achievement, problem-solving strategies, problems
encountered in problem-solving.
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3. During the analysis process, rather than the purposes of the researches, the sub-problems were
considered more prominent for analysis. For instance, when research is analysed considering its purpose
which is "to investigate the relationship between representations used in definite integral and problem-
solving achievements", a research topic as "the relationship between representations and problem-
solving achievement” comes into existence. Nevertheless, when the research is analysed within the
basis of sub-problems as " What representations do mathematics teachers use in the process of solving
definite integral problems? What is the relationship between pre-service mathematics teachers'
representations used in solving definite integral problems and their problem-solving achievements? two
research topics come into existence. In this scope, especially the sub-problems of each research were
considered during the analysis.

4. In the analysis of the researches, the use of concepts was taken into consideration to create
codes and categories correctly. For instance, the article, which has the heading of "investigating the
students' proportional reasoning and realistic problem-solving skills" is recognised, as it should be
analysed within the scope of the problem-solving skill code at first sight. However, the sub-problems of
the article as, “Do secondary school students' level of solving problems requiring proportional reasoning
differ according to grade levels? Do the achievements in solving problems that require realistic answers
differ according to class levels? Do their achievement in problems requiring proportional reasoning and
their achievement in problems requiring realistic answers differ according to class levels?" are taken into
consideration within the scope of its content, it should be analysed with the problem-solving
achievement code.

The Analysis Process Related to the Results of the Problem-Themed Articles Conducted in the Field of
Mathematics Education in Turkey and Published in the Educational Journals in Turkey

To analyse the results of the problem-themed articles conducted in the field of mathematics
education, the codes and categories list determined in the topic section was taken into the base. After
reading the results of the researches constituting each code several times, firstly, whether there are
studies that express the same results was investigated. If studies reaching the same results exist, firstly
these results were presented. For instance, if some of the researches in a code investigated the beliefs
of pre-service teachers related to the problem solving and the research results put forth that the belief
was high, this case was stated as "pre-service teachers have high belief related to problem-solving".
However, as the researches investigated different samples, different learning areas and sub-learning
areas, it has often been difficult to reach common conclusions. While expressing the findings of this sub-
problem, attention was paid to stick to the content of the part of the topic of the second sub-problem.

The analysis process for each sub-problem was conducted based on consensus by two experts and
researchers spontaneously in the field of qualitative research and mathematics education.

Findings

Findings Related to the Problem-Themed Articles Conducted in the Field of Mathematics Education
in Turkey and Published in the Educational Journals in Turkey

In this section, descriptive analysis findings in terms of publication year, method, working group,
data collection tools, data analysis methods and publication language are presented.

Findings Related to the Publication Years of the Problem-Themed Articles Conducted in the Field of
Mathematics Education in Turkey and Published in the Educational Journals in Turkey

Findings of the distribution of the reviewed articles are presented in Figure 4.
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Figure 4. Distribution of the Reviewed Articles for Years

As it is indicated in Figure 4, it is seen that the problem-themed articles in the field of mathematics
education first appeared in Turkey in 1984. This process, which remained stable until the year 2002,
demonstrated an increase after this year. Especially, it reached the highest frequency with 36 studies in
2017.

Findings Related to the Methods of the Problem-Themed Articles Conducted in the Field of
Mathematics Education in Turkey and Published in the Educational Journals in Turkey

Findings related to the distribution of the reviewed articles according to the method are presented in
Figure 5.
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Figure 5. Distribution of the Reviewed Articles According to Their Method

As seen in Figure 5, it is understood that the qualitative approach is commonly preferred in the
studies (49%; 105 studies). The case study method was applied in 40% (86 studies), review in 8% (16),
phenomenology in 3 and action research in 1. 44 % of the studies (93 studies) was designed with the
quantitative approach. In this scope, the most preferred methods were descriptive method with 48
studies, the experimental method with 37 studies and scale development with 8 studies. Besides, 7% of
the studies (14 studies) were designed with a mixed method.

Findings Related to the Study Groups of the Problem-Themed Articles Conducted in the Field of
Mathematics Education in Turkey and Published in the Educational Journals in Turkey

Findings of the reviewed articles related to the distribution according to their study groups are
presented in Figure 6.
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Figure 6. Distribution of the Reviewed Articles According to Their Study Groups

As it is presented in Figure 6, it is observed that the problem-based mathematics training researches
in Turkey were more commonly focused in the secondary school level (113), consisting of the 5th, 6th,
7th and 8th classes with the arrangement in 2012. Besides, 7th class level has been the most studied
class level in terms of the sample (31). University level is the second with 89 frequency. 94 % (100) of
the studies conducted at the university level were carried in the faculties of education. 32 studies were
conducted at Primary school level, 20 studies at the high school level. 14 studies were conducted with
teachers, and 10 of these studies were related to the mathematics teachers, and 4 to the primary school
teachers. 4 studies were with pre-school teachers. 1 study was for academicians and 1 for supervisors.
No study was encountered related to the administrators and parents at postgraduate level.

Findings Related to the Data Collection Tools of the Problem-Themed Articles Conducted in the Field
of Mathematics Education in Turkey and Published in the Educational Journals in Turkey

Findings related to the distribution of the data collection tools of the reviewed studies are presented
in Figure 7.
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Figure 7. Distribution of the Reviewed Studies According to Their Data Collection Tools

As seen in Figure 7, mostly the achievement tests (115) and protocols (69) were applied in the
studies. Other tools were problem-posing tests (33), questionnaire (open-ended questionnaire/scale
etc. (17), observation (9) and ready documents (5).
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Findings Related to the Data Analysis Methods of the Problem-Themed Articles Conducted in the Field
of Mathematics Education in Turkey and Published in the Educational Journals in Turkey

Findings related to the distribution of the reviewed articles according to their data analysis methods
are presented in Figure 8.
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Figure 8. Distribution of the Reviewed Articles According to Their Data Analysis Methods

As it is presented in Figure 8, the quantitative analysis method, which was applied in the field of
mathematics education and the studies conducted and published in Turkey with the theme of problem
concept, is the descriptive statistics (61). This is followed by the independent sampling t-test with 23
frequency and dependent sampling t-test with 15 frequency. Among the qualitative analysis techniques,
the descriptive analysis was applied with 77 frequency and the content analysis with 54 frequency.

Findings Related to the Publishing Language of the Problem-Themed Articles Conducted in the Field
of Mathematics Education in Turkey and Published in the Educational Journals in Turkey

Findings related to the distribution of the reviewed articles according to their publishing language
are presented in Figure 9.
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Figure 9. Distribution of the Reviewed Articles According to Their Publishing Language

As seen in Figure 9, 76 % (162) problem themed articles conducted in mathematics education and
published in Turkey were published in Turkish, 17 % (36) in English and 7% (15) both in Turkish and
English.
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Findings Related to the Topics and Results of the Problem-Themed Articles Conducted in the Field of
Mathematics Education in Turkey and Published in the Educational Journals in Turkey

The topics of the problem-themed articles on mathematics as a result of the analysis of relevant
researches are presented in Figure 10.
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Figure 10. Distribution of the Topics of Reviewed Studies

As it is presented in Figure 10, the distribution of the topic titles of the problem themed studies
conducted in the field of mathematics education are grouped under the categories respectively as
problem-solving (65%), problem-posing (21%), PBL (8%) and problem structure (6%). Information
related to these categories and codes constituting these categories is presented in Figure 11
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Figure 11. Topic Distribution of the Reviewed Articles within the Scope of Codes

As seen in Figure 11, the problem themed studies were analysed under totally 4 categories and 22
codes. Information related to each code and category is given respectively in detail below.

1. The topic, which has been studied in the problem themed studies, is problem-solving (155). The
category consists of six codes as problem-solving achievement, behaviours during the problem-solving
process, problem-solving skills, problem-solving strategies, mistake/problem/difficulty/misconception
and affective variables in problem-solving. The content of these codes is identified below.
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1.1. The content of the problem-solving achievement (39) code is as follows: Some studies in the
code (17) were investigated with experimental method; on the other hand, the effect of some variables
on problem-solving achievement in different topics and target groups were examined. The mentioned
independent variables in these experimental researches are the variables as algebra education,
metacognitive skill education, computer-supported education, the dynamic geometry software Cabri.
For instance, a study investigated the achievement of activity-based education in solving proportional
problems (Kipgl, 2012). Some studies in the code were handled descriptively and the problem-solving
achievement of different variables such as different class levels, different school types and gender were
presented with the help of descriptive statistics. For instance, the daily life problem-solving
performances of the seventh and eighth class students were determined (Giiler and Didis Kabar, 2017).
In two pieces of research, the relationship between problem-solving achievements and fluent reading
skills and representations were handled. The representatives of this code are often associated with
problem-solving achievement/performance/competence. When the research results related to the
problem-solving achievement code were analysed, considering 17 experimental studies conducted
primarily, the independent variables brought an increase in the dependent variables of the researches,
that is, in problem-solving/achievement and performance. Only in one study (Turhan and Giiven, 2014),
no significant difference was encountered between the Problem Solving Achievement Test post-test
score averages. As the researches carried descriptively are taken into consideration, the results
demonstrate differences in terms of the group constituting the research sample. However, No matter
how different each research group is, the results were determined that the achievement levels of the
participants in non-routine problems were low (Din¢ Artut and Tarim, 2009; Isik and Kar, 2017; Olkun et
al., 2009); on the other hand, their achievement levels in routine problems were high (Bal, 2015; Diindar
and Yaman, 2015; Tarim, 2017). It was determined that the problem-solving achievements levels of the
participants is carried studies in the subjects of series (Dindar, 2014) and derivative (Orhun, 2013) were
also low. In the research conducted by Arikan and Unal (2015), the problem-solving achievement of
gifted and non - gifted students was compared. While the problem-solving achievement of the gifted
students was determined as 65%, the achievement of non-gifted students was determined as 6%. In a
study on problem-solving achievement levels with 6-year-old participants (Altun et al., 2001), a result as
"16 of the students solved all the questions correctly, 2 students did not solve any questions correctly,15
students could solve 7 and more questions correctly (among totally 9 verbal problems)" came into
existence. As it was unique in the relevant class level, it can be claimed that the problem-solving
achievements of the students at the pre-school level were at a good level considering this research.
Besides, some studies suggest that the class level makes a significant difference in problem-solving
performance (Dindar et al., 2015). Considering the relational research, it was found that fluent reading,
simple comprehension and inferential comprehension skills explained 54% of the variance in problem-
solving achievement in a study. In another research, it was found that the achievement of problem-
solving increases with the association of different representations.

1.2. The content of the code of behaviours (33) in the problem-solving process is as follows: The
studies in this code generally consist of studies investigating the behaviours of students at different
target groups and class levels in the problem-solving process in terms of different variables. The
different variables in 4 pieces of research focused on variables including thinking processes such as
analytical thinking / critical thinking / functional thinking. 3 pieces of research focused on
representation, such as using multiple representations, using representations, and transitions between
representations. 6 pieces of research constituting the code focused on a model such as using models,
creating real-life models, modelling levels, thinking processes in the mathematical modelling process.
Other studies in the code consisted of the researches investigating different variables such as their
behaviour in the process of problem-solving in terms of the transition from arithmetic to algebra, in the
use of counting, in terms of visualization skills, in terms of adidactic environment. The representatives of
this code are mostly associated with the words as a problem-solving process, behaviours in the problem-
solving process, problem-solving behaviours.
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As the research results related to the code of behaviours in the problem-solving process were
analysed, it was found that the researches were conducted only with pre-service teachers considering in
terms of different thinking styles at first. It was concluded that pre-service teachers' critical thinking
skills were moderate, and functional and analytical thinking skills were inadequate. When the
behaviours in the problem-solving process were considered in terms of representations, it was
determined that the researches were conducted only with the pre-service teachers and the participants
preferred the spoken language representation most. Besides, when the researches in the code were
taken into consideration within the context of the model, they stated that the researches were generally
insufficient in terms of model, model building and modelling level except from one of the study groups.
However, the fourth-grade students in the primary school conducted achievement studies in model
selection problems were among the reached results. Apart from these studies, since the behaviours in
the problem-solving process are handled in terms of many different variables, there are many different
results. For instance, a study investigating the behaviours in problem-solving process in an adidacdic
environment (Erimit et al., 2012) suggests that instead of memorizing and applying a single path in
mathematics, the participants noticed that different ways could be used. In a study, in which the
behaviours during the problem-solving behaviours in terms of transition from arithmetic to algebra
(Akkan et al., 2012) stated that there is a positive relationship between the increase in the level of
education and the transition of students from arithmetic solutions to algebraic solutions and that
students of different learning levels generally use arithmetic solutions. It was also investigated in terms
of teacher behaviours towards activating the metacognitions of students in problem-solving
environments (Yildiz and Given, 2016) and it was determined that the density was mostly in the
planning stage. The behaviours in the problem-solving process were evaluated in terms of the time
when the open-ended question asked, it was stated that one-third of the questions left unanswered in
the open-ended exam were answered correctly in the test. In addition, the behaviours in this process
were examined in terms of monitoring the problem-solving steps (Albayrak et al., 2006) and it was
observed that the teachers did not follow the problem-solving steps.

1.3. The content of the problem-solving strategies (25) code is as follows: The studies in this code
consist of the researches based on the question whether different problem-solving strategies (making
systematic lists, drawing diagrams, using variables, working backwards, reasoning, etc.) are used in
different target group/class level/problem types during problem-solving, if used, how / how often they
are used, and which strategies are most used. Furthermore, one research in this code focuses on the
effect of using problem-solving strategies on predicting problem-solving achievement and another
research includes the thoughts related to problem-solving strategies. Seven research in this code is the
experimental researches on problem-solving strategies. The representatives of this code are often
associated with the word problem-solving strategies.

As the research results in the code of problem-solving strategies were analysed, results referring that
students (Camh and Bintas, 2009) and pre-service teachers (Tung, 2016) and teachers (Girbiz and
Guder, 2016) are insufficient in using the problem-solving strategies in this process. However, a study
suggesting the students as successful in using the problem-solving strategy (Altun et al., 2001; Yazgan,
2007). Since the most and least used strategies differ from one research to another, it has not been
possible to refer a common result at that point. The most commonly used strategy is sometimes
referred to as pattern (correlation) search, sometimes as a backward study and sometimes as a
decomposition of the problem. In seven experimental research, which gives training of learning
strategies, it was determined that strategy training was effective in strategy use, in permanency,
developing problem-solving skills and self-regulation. In another research (Altun et al., 2007), even the
thoughts related to problem-solving strategies were dealt and it was claimed that the students stated
that they were stripped of one solution and the assumption that there was only one solution. That the
use of problem-solving strategies affects the problem-solving achievement is among the results of this
code.

1.4. The content of the problem-solving skills (21) code is as follows: The researches in this code are
those dealing with problem-solving as a skill/ability/capability. Generally, it was tried to determine the
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problem-solving skills in different target group/ class level and problem type in this code. For instance, in
the study conducted by Temiz and Cimen (2017), the problem-solving skills of the fifth-grade students
who had high and low academic achievement levels were investigated. Six research dealt with the
relationship between problem-solving skills and some other variables. These variables are learning
styles, metacognitive thinking level, basic reading-comprehension level, fluency in arithmetic operations
and some demographic variables. In one study, the variables affecting the problem-solving capability
was tried to be determined in general. The two studies were carried experimentally; the effect of
mathematical writing activities on the problem-solving skills was investigated in one study, and the
effect of reading, writing, speaking and listening on problem-solving skills in the other study. in addition,
another study was conducted based on the question: what do the pre-service teachers take into
consideration while they are evaluating the problem-solving skills of the students.

According to the results of the researches on the problem-solving skills code were analysed, it was
concluded that the participants were insufficient in terms of problem-solving skills in general. However,
in the study conducted by Kaplan and Altayh (2012), it was found that the sixth-grade students problem-
solving skills which necessitate multiplication and division operations was high. In relational researches,
positive and significant relationships were determined between the mathematics achievement,
arithmetic processing skills, metacognitive regulation skills, education levels/professions of student
families, basic reading/comprehension level and problem-solving skills. In addition, in a study, in which
the variables that affect the problem-solving competence were tried to be determined, it was claimed
that a large portion of the variance in problem-solving competence scores was described by school level
in Turkey. As the experimental studies were taken into consideration, it was observed that the
mathematical writing activities positively affected problem-solving skills in favour of the experimental
group. Besides, in a study, in which the effect of reading/listening/writing and speaking on problem-
solving skills was examined, it was stated that the students tend to the operations before they
understand what they read. In another study, 52% of the pre-service teachers expressed that they
would consider the result instead of the process in problem-solving and whether their students followed
a new route or not in the evaluation of the problem-solving skills.

1.5. The content of the mistake/problem/difficulty/misconception (19) code is as follows: The
researches in this code are those dealing with problems such as difficulties, mistakes, misconceptions,
troubles, errors, challenges in different class level/target group or problem types during solving
problems. For instance, in the study conducted by Agikgll and Aslaner (2013), it was tried to determine
the difficulties experienced by the participants in the problem-solving process in geometric location
problems. Two research placed in this code focused on fractions; one on misconceptions in problem-
solving. Only one of these researches in this code was carried with pre-service mathematics teachers,
the other with students.

As the research results in the mistake/problem/difficulty/misconception code were analysed, it was
understood that all of the five research (Agikgll and Aslaner, 2013; Karatas and Glven, 2004; Sahin and
Eraslan, 2017; Taspinar Sener and Bulut, 2015; Ulu et al., 2016) suggest that mistakes were originated
with understanding the problems. Except this, it was determined that the study groups also had various
difficulties originated from their basic deficiencies in subjects (Bozkurt, 2010), their failures to transfer
information to the problem state (Diindar, 2014), overlooking the important/critical information (Ulu,
2017) and long-text problems with multiple unknowns and large numbers (Gur and Hamgl, 2015). It is
also referred that the students are most likely to be mistaken if the units change in the problem; that
the misconceptions do not change according to gender but differ according to class level. In terms of
fractions, it is stated that the students do not have a part-whole relationship and that they have
misconceptions about ordering, addition, subtraction and multiplication on fractions.

1.6. The content of the affective variables in problem-solving (18) code is as follows: The researches
in this topic are the studies in which psychological structures such as belief, perception, attitude,
reflective thinking skills related to the problem-solving. Eight research in this code focused on belief,
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three on perception, three on attitude, and two research focused on reflective thinking skills. Two
research dealt with a view related to problem-solving.

When the research results related to the code of affective variables in problem-solving were
analysed, it was observed that studies were suggesting that the beliefs and attitudes of the pre-service
mathematics teachers related to the problem solving were high and there was no significant difference
between the belief related to problem-solving and learning styles; between the gender, study
department and the level of problem-solving importance. In addition, the are also studies suggesting the
results that there was a weak and moderate level of relationship between the problem-solving beliefs
and epistemological beliefs of pre-service primary school teachers. Perceptions and opinions about
problem-solving agreed on being aware of the high perceptions and the importance of problem-solving.

2. The problem-posing category (49) is the highest studied category except for the problem-solving
category and its purpose consists of studies focusing on posing sub-problem/s. This category consists of
six codes as problem-posing skills, problem-posing achievements, mistake/problem/difficulty, affective
variables in problem posing, problem-based teaching and strategies used during problem posing. The
contents of these codes were explained below.

2.1. The content of problem-posing skill (17) code is as follows: Fourteen research stated in this code
focused on the independent/semi-structured or structured problem-posing skills of the participants in
different class level/target group and topic area. One research focused on the relationship between
problem-posing skill and proportional reasoning; one research on the relationship between problem
posing skill and problem solving. One research in this code was carried with the experimental method
and investigated the effect of mathematical writing activities on problem posing skill.

As the research results related to the problem-posing skill code were analysed, it was remarkable
that the researches suggested the insufficiency and failure. Seven of the studies conducted in this group,
the participants were pre-service teachers, students in six of them and the pedagogical formation
students in one of them. Except the study carried out with the pedagogical formation students, the
problem-posing skills of the participants in other researches were at a low level, the participant had
difficulties in problem posing, had difficulties or the problems that they pose had the qualification of
research. Furthermore, in the research (Mengi and Cimen, 2017), it was determined that the students
had no problem posing experience. It was determined that there was a statistically significant
relationship between proportional reasoning ability and problem-posing ability in the research, while in
another research no relationship was found between problem posing skill and problem-solving.
Mathematical writing activities are an appropriate factor in developing problem-posing skills.

2.2. The content of problem-posing achievement (10) code is as follows: The research in this code
focuses on the achievement of teachers or students in problem posing. In all these researches, the
achievement of the participants in posing problems, performances were evaluated as
good/moderate/low, low/high or achievement percentage.

As the research results related to the problem-posing achievement code were analysed, in one of
the two studies in which mathematics teachers constituted the study group, teachers were found to be
successful in terms of problem-solving performance, while in the other study, one of the terms studied
was found as successful in terms of (independent event) and the other (dependent event) was
unsuccessful. In another research, the problem-posing performances were moderate (Kilig, 2017-pre-
service mathematics teachers) or low (Kaplan and Altayli, 2012- sixth-grade students; Isik, Isik and Kar,
2011-pre-service mathematics teachers). However, in a study with primary school students (Kilig,
2013a), it was observed that the students were able to pose problems related to the different meanings
of arithmetic operations with natural numbers.

2.3. The content of mistake/problem/difficulty (9) code is as follows: The researches in this code
consist of those dealing with the problems such as difficulties, mistakes, misconceptions, troubles,
errors, challenges experienced in different class level/target group or problem types during posing
problem. Only two researches in this code have study groups consisting of teachers. One of these
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researches focused on the problems that teachers encounter during problem posing, others were on the
difficulties that teachers experienced during determining the mistakes of their students.

As the research results related to the mistake/problem/difficulty code were analysed, it is seen that
the researches collect, categorize or rank the problems experienced during the process of problem
posing in the subject area of mathematics studied. For example, in a study on the division operation on
fractions (Kar and Isik, 2014), 12 mistake types were found in the problems established by the students
and seven mistake types were determined in the problems posed by the pre-service teachers for
division operation on fractions. In addition, it was observed that the pre-service teachers neglected the
conceptual aspect of the division in problem solving. Besides, in another research on the angles (Sengiil
Akdemir and Turndkla, 2017), the students' mistakes in problem-posing were given as "Writing the
letters of the angle in the wrong letter order, Lack of representation of the symbol of the angle, Not
using the degree symbol". In research on linear equations, failure to present linearity is identified as a
common mistake. In the studies with teachers, it was determined that they such as they had difficulties
such as determining the mistakes in the problems posed by students, some logic and unit confusion in
expressing fraction numbers over different integrals in forming a problem for extraction of fractions.

2.4. The content of affective variables in problem-posing (9) code is as follows: This code consists of
the researches including five views, two metaphors, one belief and one perception. In view-oriented
researches, the opinions of teachers and pre-service teachers about problem posing were investigated.
In research, mathematics teaching was carried out with a problem-posing approach and the subject of
mathematics was considered. The second of the view oriented studies, teachers' opinions about
whether to include problem-solving practices in their courses were investigated. Two research in this
code focused on the metaphors that students produce about problem-solving. Belief research focused
on self-efficacy belief for problem posing; perception research was conducted on teachers' perception
of problem posing.

According to the research results related to the affective variables on problem-posing code were
analysed, it was revealed that mathematics teachers have positive opinions about problem-solving
studies in their courses (Turhan and Given, 2014; Isik and Kar, 2012), although the opinions were
positive, they revealed a limited understanding of the point of application. Nevertheless, in research
(Albayrak, ipek and Isik, 2006), it was claimed that teachers did not place to the problem-posing studies
almost at all and they made shifts only with the problems in books and journals. On the other hand, it
was stated that although the pre-service teachers stated that the problem should be clear,
understandable and clear, they could not reflect these characteristics to the problems they posed.
However, it is also stated that there are positive differences in the students' views about mathematics in
the courses where problem-posing activities take place. Metaphors created for problem formation are
generally positive. The pre-service teachers have high self-efficacy beliefs for problem solving in general.
It was stated that the teachers perceived the problem-posing with the characteristics, benefits, usage
areas and suggestions of using it in the lessons.

2.5. The content of problem-posing based education (3) code is as follows: This code reflects
situations in which the problem-posing based teaching practices are independent variables in
experimental studies. The dependent variables in these studies are problem-solving achievement,
problem-posing skill, the view related to mathematics and mathematical reasoning skill. In the studies
carried with the problem-posing based education code, even if the mathematical sub-learning area
demonstrated difference, problem-based teaching has gained positive qualifications for students. For
instance, it enabled the pre-service teachers to gain teaching mathematical reasoning, discover
mathematical situations and express mathematical situations properly orally or in written (Akay et al.,
2006). Problem posing based teaching is also among the research results that increase the problem
solving achievement (Isik et al., 2012; Turhan and Glven, 2014).

2.6. The content of strategies applied during problem posing (1) code is as follows: This code consists
of determining the pre-service teachers' use of different problem-posing strategies in free, structured
and semi-structured problem-setting situations. At the end of the research, It was stated that pre-
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service elementary teachers used different problem-posing strategies in related situations. Another
result is that strategies such as adherence to the nature of problem posing and thinking about the steps
the student will follow are common in structured and semi-structured problem-posing situations.

3. PBL category is another topic title, which comes into appearance in problem themed studies. This
category consists of experimental studies and the codes of the category consist of the names of the
dependent variables of these experimental studies. In this context, in the PBL applications, the variables
such as mathematics achievement (7), attitude towards mathematics (4), process-oriented views (3),
persistence (2), problem-solving skills (1), critical thinking skills (1), mathematics self-efficacy (1), self-
efficacy for learning / doing research/group study skills (1) constitute the codes of this category.

As the research results related to PBL category were analysed, PBL creates statistically significant
differences on all dependent variables in all studies; that is, it increased academic achievement,
attitudes, self —efficacy, views, persistency and developed critical thinking skills.

4. Some researches in problem-themed studies constitute the category of problem structure (13), it
is quite a few compared to the frequency of other categories in problem-themed studies though. This
category consists of two codes in the form of metaphors/perceptions/views and researches related to
the problem types. The contents of these codes are described below.

The content of the metaphors/perceptions/opinions (7) code is as follows: Generally, the researches
in this code dealt with how the problem concept is understood, thought and what it do teachers and
students associate. This code consists of the researches as two on metaphor, one on perception and
four on views. One of the view researches is in addition, one on mathematical modelling problems, one
on views about real-life problems and one on the views related to problem concept in general.

4.1. According to the research results related to the metaphors/perceptions/views category were
analysed in terms of metaphor, it is seen that the study group of one of the two research consists of pre-
service teachers; the other consists of secondary school students. The metaphors that the pre-service
teachers create most placed in the category of the cumulated structure/solution structure category; on
the other hand, the metaphors that the students created state at the category of cognitive and
emotional activity. In addition, the problem conception in the pre-service teachers' minds is most likely
as “a problematic situation”.

Primary school students in the problems they create for the addition and subtraction operations
considered addition more in the sense of bringing together and subtraction as subtracting from a
multiplicity. Views were taken in some studies in this code. For instance, the pre-service teachers were
asked about their views on mathematical modelling problems. The pre-service teachers stated that
mathematical modelling problems differ in terms of both structural and problem solving process. In
addition, the views of pre-service teachers about the real-life problems were, like that, they are fun,
related to daily life, develop high-level thinking skills. Besides, pre-service teachers' views about the
characteristics of a good problem were that the problems should be clear, understandable and
interesting. In another research, the views of the pre-service teachers related to the mathematics
problem were taken and at the end of the research, it was found that the views of pre-service primary
school teachers were more negative compared with the views of pre-service mathematics teachers.

4.2. The content of researches related to the problem types (6) code is as follows: one research in
this code is on the results of the open-ended question use in education, one research on the students’
ability to determine the types of problem. In addition, one research investigated how the problem types
that can contribute to the critical thinking should be, and one research investigated the types of
problems for addition and subtraction in mathematics textbooks of the Ministry of National Education.
Two research focused on the problem types that teachers applied.

As the research results related to problem types were analysed, when open-ended questions are
used in teaching, it is stated that students will be able to present their creative thoughts and
contributions by making assumptions and comments about missing information. It was found that the
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level of students in determining the problem types was low and the problems whose types were
determined to be difficult were the problems consisting of deficient or excessive information, a problem
without numerical data and the problem of an application of real life.

It is stated that mathematical problems that can be effective in the evaluation and development of
critical thinking should be open-ended and reflections of real life. That the problems with unknown
results are mostly included in the primary school mathematics textbooks and workbooks, the
comparison problems were not included are among the results. It was determined that pre-service
teachers mostly included problems with unknown results in addition and subtraction; nevertheless, they
did not present children with problems of comparison and baseline unknowns. On the other hand, it
was observed that the mathematics teachers preferred verbal, short and numerical data problems.

Findings related to the topic tendencies and results of the review, special education and scale
development articles are presented below.

As the problem themed review researches in mathematics education are analysed, it was
determined that there were fourteen studies. Four of these fourteen studies, problem-solving
experiences realised with a geometry software program were discussed. Researches were accompanied
by practices, sometimes with one or several programs together. These programs consisted of the
Geogebra, Blockly software, and autography and excel programs, Graphing Calculator and Geometers
Sketchpad. The textbooks were investigated in three of the review studies. In two of these studies, the
researchers reviewed the textbooks in terms of stating the problems. In the other one, the textbooks in
Turkey and the USA were investigated within the basis of ratio and proportion topics. Both of the two
studies were conducted within the basis of PISA. In one of these, the science and mathematics questions
asked during the transition to secondary education for six years were evaluated according to the PISA
2012 problem-solving framework. In the other study, the nature and characteristics of the complex
problems used in the problem-solving test, which is a part of the PISA exams, were written. In other
review researches, the definition of problem-solving and its features are presented to the readers with
detailed information. In one research, the researchers discussed the definition and characteristics of
problem-solving and problem-solving skills in addition to the advantages and limitations of alternative
methods used in the evaluation of problem-solving skills. Only one of the review studies focused on
problem-solving and the importance of problem-solving in science and mathematics curriculum was
emphasized in this study.

There are five problems themed special education researches on mathematics education. All of the
researches were on problem-solving as the topic. The conditions of the participants that make them
require special education are because being visually disabled, mentally disabled, autistic and gifted. The
researchers carried their researches with the single-subject experimental model. The schema-based
problem-solving strategy used in single-subject experimental models was effective in problem-solving
performance. The other two studies were conducted at the case study and cognitive and motivational
predictions of gifted students about problem-solving were examined. In both of the studies, problem-
solving sessions were conducted with three gifted students attending the tenth grade. The cognitive and
motivational predictions of the participants were found to be high. In addition to these five studies,
there is also a review of information about the importance and importance of PBL in teaching
mathematics to gifted students. In this study, the necessity of PBL was explained together with the
reasons, the suggestions for activities were presented in the Science, and Arts Center related to PBL.

Scale development studies were encountered in the problem themed studies conducted in
mathematics education in Turkey. In 4 of these researches, the scales developed in other language
translated into Turkish and validity and reliability activities were provided; that is, adapted into Turkish.
In 3 of them, the researchers tried to develop a scale on the relevant topic. 6 of these scales were on
problem-solving and 1 on problem posing. Under the topic of problem-solving, there were subtitles
related to determining beliefs, attitudes, perception, reflective thinking skills and two problem-solving
preferences. In this context, scale development research is especially aimed at problem-solving,
especially related to effective variables in problem-solving. For the validity and reliability activities, data
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were collected from secondary schools in 4 research, from pre-service teachers in 3 research. The
developed and adapted scales were at least two dimensions and at least 14 items, up to five factors and
36 items.

Result & Discussion
In this section, the results according to the sub-problems of the research are presented respectively.

The Results Related to Structure of the Problem Themed Articles Conducted in Mathematics
Education in Turkey and Published in the Education Journals in Turkey

The results related to the publishing years, methods, study groups, data collection tools, data
analysis methods and publishing language of the studies within the first sub-problem can be
summarised respectively as follows.

e Asitis analysed in terms of their publishing years, it was found that the problem themed studies
in mathematics education in Turkey was first conducted in 1984 and this process which was stable until
2002, demonstrated an increase from this year. It reached the highest with 36 studies in 2017. Similar
results related to the increase in years are expressed in researches investigating the modelling studies
related to the problem-solving in the field of mathematics education (Aztekin and Taspinar Sener, 2015;
Ciltas, 2017).

e As it is taken into consideration in terms of the used methods, it was determined that the
qualitative approach and case study in this scope was preferred most. This result can be sene as a result
of the researchers trying to explain the complex problem solving or posing process in different aspects
as the problem is a situation that pushes the individual to complexity (Sheffield and Cruikshank, 2005).
In addition, this result demonstrates a similarity with the modelling studies (Aztekin and Taspinar Sener,
2015; Ciltas, 2017). Under the quantitative approach, descriptive, experimental and scale development
studies were conducted. Most of the experimental studies can be referred to as PBL oriented. In the PBL
oriented studies in different areas, it was claimed that the experimental studies were mostly used (Biber
et al., 2014; Tosun and Yasar, 2015, Yurtseven and Oguz, 2016). The least preferred methods among the
used methods are phenomenology and action researches.

e As it is analysed in terms of the study groups, it is observed that the most applied group was
secondary school and 7th class level in this group. The second one is the university and almost all of the
studies conducted with this group were with education faculty. The remarkable result here is that the
number of researches demonstrates an increase from primary school 1st class level to 7th class, in the
8th grade, this number decreases partially and in high school decreases considerably. The low number
of pre-school studies may be due to the level of students. In addition, few studies are focusing on
mathematics and teachers, they are related to mathematics and primary school teachers. It is
interesting to note that there are no studies for graduate students, administrators and parents. In the
studies related to determining the general tendencies in mathematics education, it was referred that
the studies mostly focused on secondary school (Baki et al., 2011; Ciltas 2012) and university (Ciltas et
al., 2012; Ulutas and Ubuz, 2008; Yiicedag et al Erdogan, 2011). In the modelling studies which are more
close to the problem concept, it can be referred that the university level was used more (Aztekin and
Taspinar Sener, 2015; Ciltas, 2017).

e As it is taken into consideration in terms of the data collection tools, it is found that the most
applied tools are achievement tests and protocols. Other tools used are problem-posing tests,
questionnaires (open-ended questionnaires/scales, etc.), observation and ready-made documents
according to the frequency of use.

e As it is taken into consideration in terms of the data analysis methods, the quantitative data
analysis techniques, which are used in the studies most, are descriptive statistics, independent and
dependent sampling t-tests, correlation and one-way variance analysis. Among the qualitative data
analysis techniques, the descriptive analysis is the most used and the content analysis is the second.
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e As it is taken into consideration in terms of the publishing language, it was determined that
almost three-quarters of the studies were published in Turkish; the rest respectively in English and both
Turkish and English. The case is the result of the review of studies conducted in Turkey and is referred in
all of the studies reviewing studies on mathematics education (Ciltas et al., 2012; Ulutas and Ubuz,
2008).

The Results Related to Tendencies of the Topics of Problem Themed Articles Conducted in
Mathematics Education in Turkey and Published in the Education Journals in Turkey

As the problem themed studies conducted in Turkey are analysed in terms of the topic, it is
understood that most of the studies (65%) were related to the topic of problem-solving. Except for this
topic, there were problem themed studies investigating the topics of problem posing, PBL and problem
structure.

The sub-titles of the problem solving are the problem-solving achievement, behaviours in the
problem-solving process, problem-solving skills, problem-solving strategies,
mistake/problem/difficulty/misconception ad affective variables in problem-solving with the order of
the most studied. Under the problem-solving topic title, the sub-titles as problem-posing skill, problem-
posing achievement, mistake/problem/ difficulty, affective variables in problem posing, problem-posing
based teaching and strategies applied during problem posing, problem-posing based teaching and
strategies applied during problem-posing constitute the sub-titles of the researches. The PBL topic title
was the topic in which a learning model was conducted through experimental research. In this title, the
changes of structures such as achievement, attitude, opinion, permanence, problem-solving skills, self-
efficacy and self-evaluation were investigated. The title of the structure of the problem was carried out
under the subtitles the metaphors/perceptions/opinions about the mathematics problem and the
researches related to the problem types.

As the conducted researches are analysed in terms of the studied topic, the titles are the same
except for one sub-title problem solving and problem posing main topics. Considering that the main
purpose of mathematics teaching is to educate students as superior problem solvers (Schoenfeld, 1992)
and considering that the most important and inseparable part of mathematics teaching should be
problem-solving (MoNE, 2018), why most of the problem-themed studies are planned on the basis of
problem-solving becomes more meaningful. However, the problem-posing (21%) topic has been studied
quite less than problem-solving. Nevertheless, researches (Dede and Yaman, 2005) are important for
students to be educated as good problem solvers as well as to be educated as problem posers. Because,
according to Mestre (2002), problem-posing is a more complex activity compared with problem-solving
and teachers are expected to apply problem-posing not only as an activity in the course but also as an
evaluation tool. Regardless of the topics of the researches, achievement and skill sub-titles has been
important. The achievement has always been an important variable in daily and academic life. Because
it is possible to make a comparison through the achievement grade, level or score, which provides the
basis for the assessment. For example, the achievement of mathematics in Turkey can be determined
based on the results of international exams and some measures can be taken or educational reforms
can be formed according to these results. Of course, problem-solving skills have also emerged as a topic,
which researches, is highly focused. Masal et al (2013) claim that problem-solving skills can be
considered as a cognitive and behavioural process. It is expected that the problem-solving achievement
will increase as the students develop their skills in problem-solving process (Killpatrick, 1985). This case
can be seen as the reason why problem-solving achievement and skill have been studied more.

Although mathematical problem solving is generally referred with the hierarchical structure created
by Polya, another factor that is at least as important in this process is metacognition (Lester, 1994).
Although several studies combine metacognition and problem solving, it can be said that this number is
quite low.

The mistakes and problems in the problem solving and posing process come into existence as a
common sub-title. As it is a significant step to determine the mistakes and misconceptions, and the
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reason of the failure of students during the problem-solving process (Baki, Karatas and Giiven, 2002;
Karatas and Glven, 2004), that this sub-title comes forward in the researches is important. However,
perhaps the mistakes demonstrated in these studies may be collected and presented to the readers by
other researchers for each mathematics learning area and sub-learning area. In addition, mostly the
fractions were focused in this sub-title. Other sub-learning areas where students' achievement is low
can also be identified and weighted in these studies.

Behaviours in the problem-solving process have also become a very popular sub-title topic. Problem-
solving behaviours are defined as an observable product of mental activities in the problem-solving
process (Erden, 1984). Therefore, it is seen that many variables are examined in this sub-title.

The results of the research related to the problem solving within the scope of determined codes can
be summarised as follows.

e Almost half of the researches investigating problem-solving achievement were conducted
experimentally. In these researches, the independent variables as (activity-based education, application
of Cabri, the teaching of problem-solving steps with demonstration tools, animation method, algebra
education, software application, application of personalized mathematical problems, computer-assisted
education, metacognitive skill education, learning strategies) have been involved in a wide range. The
independent variables expressed positively affected the problem-solving achievement and contributed
to the problem-solving achievement of the research groups (i.e: Gliven and Karatas, 2009; Kirmag¢ and
Bulut, 2013; Kdsece Logoglu and Uredi, 2017; Kiipgii, 2012). Some of the studies in this title were
conducted descriptively. The results of the relevant researches demonstrated difference fairly in terms
of their target groups, yet these results can be given: Participants are not very successful in non-routine
problems (Dindar and Yaman, 2015; Isik and Kar, 2011; Olkun et al., 2009). However, they perform
better in solving routine problems compared with the non-routine problems (i.e: Bal, 2015; Giiler and
Didis Kabar, 2017). In addition, reading and comprehension are quite significant in problem-solving
achievement (Ulu, 2016).

e Research has addressed the behaviour of individuals in many ways during the problem-solving
process. The pre-service teachers were found to be moderate in terms of critical thinking skills in the
problem solving process, inadequate in terms of behaviours defined as analytical thinking skills and
functional thinking skills. Teachers are more able to activate their students' metacognition during the
problem-solving process. In addition, when open-ended questions are asked to students in exams, they
exhibit more blanking behaviour compared with the tests. An adidactive environment provided to the
participants reinforces their behaviour during solving problems. In addition, the participants are not
considered successful in terms of model building in the problem solving process.

e Some researches indicate that the participants are successful or not in terms of problem-solving
strategies. (Bayazit, 2013; Gurbilz and Gulider, 2016). However, it was concluded that applications such
as problem-solving strategies training support the use of these strategies.

e Applications of problem-solving skills such as mathematical writing activities and reading
comprehension training increase this skill. There are strong relationships between problem-solving skills
and some variables (arithmetic operation skills, metacognitive editing skills, reading comprehension
skills).

¢ The participants make mistakes during problem-solving because of several reasons such as lack of
information, inability to transfer what is known to the problem, missing some information in addition to
the inability to understand the problem most. Considering that teachers reflect their attitudes and
thoughts to their students, it is thought that the studies to be done in terms of identifying and
eliminating difficulties, distress, mistakes and errors in teachers are beneficial.

e In addition to the participants' beliefs, attitudes and perceptions towards problem solving are
high, the participants are also aware of the importance of problem solving.
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The results of the research related to problem-solving within the scope of codes can be summarized
as follows.

e The problem-solving skills of the participants are also quite low. The posed problems are mostly
at the level of exercising. Problem-posing skill and problem-solving skill are not related variables.

e Except for teachers and primary school students, the problem-posing achievement of other
participants is at a low level.

¢ In addition, that the mistakes and difficulties in problem-posing differ according to topics, the
mistakes and difficulties are different.

» Although the pre-service teachers (Unlii and Sarpkaya Aktas, 2016) and teachers (Kilig, 2013b)
have high belief and correct perceptions in terms of problem posing, they are insufficient in terms of
transferring these beliefs and perceptions to the course environment (Albayrak et al., 2006; Kar and Isik,
2013). Moreover, by studying the topic of why the problem-posing studies are not reflected in the
education environment adequately in detail, teachers can be recommended according to the results of
this sort of study. Because, teachers' including problem-solving activities in their classes provide an
opportunity for students to understand mathematical concepts and methods (Isik Tertemiz and Sulak,
2013). However, Yenilmez and Ev Cimen (2014) determined that the pre-service teachers confused the
concepts of sample, practice and problem, and the number of pre-service teachers who wrote exercises
instead of problems was quite high. Therefore, the difference between the concept of problem and the
practice of the problem should be examined by the researches.

e Practices and activities based on problem-solving activities positively affected students'
behaviours (mathematical reasoning, discovering mathematical situations and expressing mathematical
situations orally or in writing) in this direction and other aspects.

e The strategies used by pre-service teachers during problem-posing differ according to the state of
being independent, structured and semi-structured.

The results of the research related to PBL within the scope of codes can be summarized as follows.

e The PBL has a great effect on achievement, attitude and permanency (Giinhan and Baser, 2008,
Ozgen and Pesen, 2008, Uygun and Tertemiz, 2014). In this context, It can be said that PBL applications
should be given more place in mathematics courses to create changes in the desired direction.

The results of the research on the structure of the problem can be summarized as follows.

e The researchers took the opinions of the pre-service teachers about the problems into
consideration seriously. Both the pre-service teachers (Akkas et al.,2015; Bal, 2015) and the students
(Istk Tertemiz, 2017) stated correct answers related to the problem structure. The problem is mostly
associated with the cumulative structure/solution metaphor. According to pre-service teachers, a good
problem should be clear, understandable and interesting.

e |t is possible to say that among the types of problems, the routine problems are preferred most,
but that problems such as open-ended problems and non-routine problems are not included enough in
the course environments. Researches (Isik and Kar, 2011) suggest that students experience more
problems in non-routine problems than routine problems and they have difficulty in understanding the
problem especially in non-routine problems (Taspinar, Sener and Bulut, 2015). In this context, it can be
recommended that teachers should include more on-routine problems in their lessons.

In addition to these studies, 93 % of the problem themed review researches focused on problem
solving. The rest of them focused on problem posing. 29 % of these review articles related to problem-
solving presented the opportunities provided by dynamic geometry programs on problem-solving to the
reader. 21 % of them investigated the textbooks, 14% made evaluations according to PISA. The rest 29%
of them consists of general notifications related to problem-solving and its features.
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The number of special education researches conducted on the problem theme in the field of
mathematics is five. All of the studies focused on problem-solving. The reason why the participants were
under special education was because of being visually impaired, mentally disabled, autistic and gifted.
As a result of single-subject experimental studies, it was stated that the schema-based problem-solving
strategy used affected problem-solving performance. Furthermore, it was found that the cognitive and
motivational predictions of gifted students were high.

There are 7 scale development researches among the problem themed articles in the field of
mathematics education in Turkey. Problem-solving is the topic in six of these scales, problem-posing in
one of them. Under the topic of problem-solving, the sub-titles; belief, attitude, perception, reflective
thinking skill, and two sub-titles related to determining problem-solving preferences were studied. In
this scope, it can be claimed that the scale development researches specifically focused on problem-
solving; especially related to the affective variables in problem-solving. For the validity and reliability
process, data were collected from secondary school in four studies, from pre-service teachers for three
studies.

Recommendations

The recommendations that can be given according to the results reached from the reviewed studies
are:

» To lay the foundations of problem-solving thoughts and skills in the students, more activities
can be included in the pre-school level.

» Considering the low level of students’ achievement in non-routine problems, activities related
to this problem can be included in the in-class applications by teachers.

» Instead of the conducted studies’ dealing with mistakes/problems/difficulties/misconceptions
titles focusing and repeating on a definite topic (i.e. fractions), conducting in other topic fields
may contribute to this literature. In addition, experimental studies can be conducted to
eliminate detected mistakes/problems/ difficulties/ misconceptions.

» Considering the fact that problem-posing activities are also very important and they are less
compared to the studies in the field of problem-solving, the number of both in-class
applications and academic research can be increased in this field.

» Due to the importance of problem-solving and the limited number of studies in the field of
special education, more studies can be conducted in this field.
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Tiirkge Siirimui

Giris

Gelisen dlinya, sadece bilen degil sahip oldugu birikimi kullanarak karsilastigi problemleri ¢dzebilen
bireyler yetistirmeyi hedeflemektedir. Problem kavrami bireyin dikkatini cekmesine ragmen ¢ézmek igin
yeterli algoritma ve yéntem bilgisine sahip olmadigi, icinde acgik uglu sorular barindiran (Blum ve Niss,
1991) veya bireyi karmasikliga iten ve ¢6ziimi énceden bilinmeyen (Sheffield ve Cruikshank, 2005), soru
ya da durum olarak ifade edilmektedir. Baki (2008) problemi, bireyi karsilastigi zaman rahatsiz eden bir
olay karsisinda yine kendi bilgi ve deneyimi yardimiyla ¢6ziim arama ihtiyaci hissettigi durum seklinde
tanimlamistir. Literatlirde problem kavrami igin verilen tanimlardan; bir durumun birey igin problem
olusturmasi igin; bireyin daha 6nceden bdyle bir durumla karsilasmamis olmasi, bu durumu bir glgliik
olarak algilamasi, bireyin o glicligli ¢c6zme ihtiyaci hissetmesi ve o an igin ¢ozlime dair hazirhginin
olmamasi (Altun, 2005) seklindeki 6zellikleri icermesi gerektigi anlasiimaktadir.

Problemin Ustesinden gelebilmek icin gerceklestirilen tim gayret ve islemler siireci problem ¢ézme
kapsamina girer. Problem ¢dzme, kisinin problemin yarattigi gerilimden kurtuluncaya kadar durum
hakkinda yeni bilgiler elde etme ve matematiksel bilgisini kullanarak problem durumuna uygun bir
mantigl aramak icin gergeklestirmis oldugu disiinme sireci (Lester ve Kehle, 2003, s.505) olarak ifade
edilmektedir. Problem ¢ézme “ne yapilacaginin bilinmedigi durumlarda yapilmasi gerekeni bilmektir”
(Altun, 2002). Dolayisiyla problem ¢d6zme, bir sorunu ¢ézmek icin dnceki yasantilar araciligi ile 6grenilen
kurallarin basit bicimde uygulanmasinin Otesine giderek yeni ¢6zim yollari bulabilme olarak da
tanimlanabilir (Korkut, 2002). Bitin bu tanimlamalarda ortak vurgu problem ¢dzmenin problem
durumunun okunup anlasilmasindan bir sonuca varilmasina kadar gecen siirecteki gayretlerin bitln(
olmasidir (Lester ve Kehle, 2003, s.505). Dolayisiyla bu kavram bir sonugtan ziyade bir siireci ifade eder
(Zawojewski ve Lesh, 2003, 5.318-319).

Ogrencilerin kendilerine sunulan problemleri ¢dzmelerinin yaninda kendilerinin de problem
kurmalari 6nemli (Silver, 1994) olup problem kurma, Polya (1973)'nin problem ¢6zme basamaklarinin
besinci asamasi olarak da tanimlanmaktadir (Gonzales, 1998). Problem ¢6zme kadar 6nemli olan bu
kavrama lilkemiz matematik 6gretim programinda da yirmi iki kazanim kapsaminda yer verilmistir (MEB,
2018). Problem kurma verilen problemin tekrar formile edilmesi veya yeni problemlerin
olusturulmasidir (Ambrus, 1997; Duncker, 1945; Leung, 1993; Silver, 1994; Ticha ve HoSpesova, 2009).
Problem kavraminin egitim uygulamalarinda kullanilan bir yoniu de gergek hayattaki problemlerin
6grenmeye tesvik edici olarak kullaniimasini vurgulayan bir yaklasim (Berkel ve Schmidt, 2000) olan
probleme dayal 8grenme (PDO) dir. PDO siireci; 6n hazirlik, calisma gruplarinin olusturulmasi, problemi
tanima, probleme yoénelik ¢ozimlerin bulunmasi, ¢oziimlerin sunulmasi ve o6lgme-degerlendirme
seklinde adimlardan olusmaktadir (Taskesenligil, vd. 2008). Bu model sayesinde 6greniciler karmasik ve
gercek yasam problemlerinin ¢ozilmesi ve arastirilmasi etrafinda organize edilmis olan deneyimlere
dayali olarak 6grenirler (Torp ve Sage, 2002, s.15).

Problem ¢6zme becerisine sahip bireylerin yetistirilmesi ge¢cmiste oldugu gibi gliniimiizde de 6nemini
korumaktadir. Bilginin ve buna bagh olarak yeni problemlerin hizla arttigi bu yizyilda bireyin karsilastigi
problemlerle basa ¢ikabilme becerisinin dnemi de giderek artmaktadir. Bu hedef llkemizin matematik
6gretim programlarinda da 6nemle vurgulanmakta ve programin 6zel amaglar kisminda “problem ¢ézme
slirecinde kendi diislince ve akil yliritmelerini rahatlikla ifade edebilecek, baskalarinin matematiksel akil
ylriatmelerindeki eksiklikleri veya bosluklari gorebilecektir” seklinde yer bulmaktadir (Milli Egitim
Bakanligi [MEB], 2018). Problem ¢6zmenin sahip oldugu 6nem onu egitim alaninda yapilan akademik
calismalarin da ©6nemli temalarindan biri haline gelmistir. Yapilan literatiir taramasi sonucunda
lilkemizde yer alan dergilerde problem ¢dézme temali ilk makale Aksu (1984) tarafindan yazilan
“Matematiksel Problemleri C6zmede Ogrenci Giicliikleri” isimli calismadir. Bu konuya olan ilgilinin yillar
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icerisinde artmasi hem yapilan galisma sayisinin hem de ¢alisilan alt konu gesitliliginin artmasini da
beraberinde getirmistir.

Ornegin problem temasi altinda problem ¢ézme (Akkan vd., 2012; Diindar vd., 2015; Yazlik ve
Erdogan, 2016; vb.), PDO (Biber ve Baser, 2012; Giirsul, 2008; Uygun ve Tertemiz, 2014; vb.), problem
kurma (Akay vd., 2006; Turhan ve Given, 2014; Yildiz ve Baltaci, 2015; vb.), problemin yapisi (Bas ve
Ozturan Sagirli, 2016; Yanik vd., 2017; Yenilmez, 2010; vb.), ve problem ¢ézme 6gretimi (Altun ve Arslan,
2006; Ay ve Bulut, 2014; Yazgan, 2007; vb) seklinde farkli konu gesitliliginin oldugu goriilmektedir. Ayrica
bu konular altinda 6grencilerin akademik basarilari (Bas ve Kivilcim, 2012; Glinhan ve Bager, 2008; Uyar
ve Bal, 2015; vb.), matematik kaygilari (Cakir ve Aztekin, 2016), farkli degiskenlere yonelik tutumlari
(Canakgi ve Ozdemir, 2011; Giirsul, 2008; Ozgen ve Pesen, 2008; vb.), problem ¢6zme becerileri (Akkas
vd., 2015; Kaplan vd., 2016; Ozsoy, 2014; vb.), elestirel diisinme becerileri (Kizilkaya ve Askar, 20009;
Tlrnlkla ve Yesildere, 2014; Yildiz ve Baltaci, 2016; vb) gibi birgok farkli alt konular ele alinmistir.

Stphesiz bu durum bir zenginlik olarak degerlendirilebilecek olmakla birlikte alanyazin takibini de
zorlastirmaktadir. Arastirmacilarin alanyazinda mevcut durum ve gelecekteki muhtemel egilimler
hakkinda bilgi sahibi olabilmesi (Ulutas ve Ubuz, 2008) yaninda egitimcilere, 6gretmenlere ve 6grencilere
1stk tutmasi (Ciltas vd., 2012) ve gelecek arastirmalarin, politikalarin, uygulamalarin ve kamu algisinin
sekillendirilmesi (Suri ve Clarke, 2009) belli bir alandaki ¢alismalarin sistematik olarak derlenip bir araya
getirilmesi 6nemlidir. ilgili alan yazin incelendiginde ilkemizde genel olarak matematik egitimi
calismalarindaki genel egilimi (Baki vd., 2011; Ciltas, 2012; Ciltas vd., 2012; Kayhan ve Ozgiin Koca, 2004;
Ulutas ve Ubuz, 2008; Yicedag ve Erdogan, 2011) veya teknoloji destekli 6gretim (Aldemir ve Tatar,
2014; Tatar, Kagizmanl ve Akkaya, 2013; Yalcinkaya ve Ozkan, 2012), ustbilis (Bas ve Ozturan Sagirli,
2017), PDO (Alper vd. 2014; Ayaz, 2015; Batdi, 2014; Biber vd. 2014; Dagyar ve Demirel, 2015; Tosun ve
Yasar, 2015; Yurtseven ve Oguz, 2016) ve fen egitiminde problem ¢ézme (Unsal ve Mogol, 2007, 2008)
gibi belli bir konuya odaklanan c¢alismalari farkli yonleriyle inceleyen arastirmalara rastlamak
mimkindir. Fakat matematik alaninda yapilan problem temali c¢alismalarin timiine yoénelik bir
inceleme arastirmasina rastlanmamistir. Giris boliminin ilk kisminda da yer verildigi Gzere bireylere
problem ¢ézme becerisinin kazandirilmasinin yasadigimiz yizyil icin 6nemi ve bu 6nemin 6gretim
programnda yer bulma diizeyi g6z 6niine alindiginda matematik egitimi calismalarinda problem-problem
¢6zme kavraminin nasil ele alindig1 ve hangi sonuglara ulasildiginin detaylica resmedilmesi 6nemlidir. Bu
noktadan hareketle bu arastirmada gerek bu alanda arastirma yapacak olan arastirmacilara, gerek
egitimcilere gerekse 6gretim programini sekillendirenlere Glkemiz matematik egitiminin temelinde yer
alan bu kavrama yonelik bitlincil ve kapsamli bir resim sunabilme amaglanmistir. Bu dogrultuda
arastirmanin amaci llkemiz kapsaminda matematik egitim alaninda yapilan problem temali ¢alismalari;
yapilari, konularinin egilimleri ve ulasilan sonuglar baglaminda incelemektir. inceleme siirecinde;

1. Turkiye’de matematik egitimi alaninda yapilan problem temali ¢alismalarin yapilari (yayin yillar,
yontemleri, arastirma gruplari, veri toplama araglari, veri analiz yontemleri ve yayin dili) ne sekildedir?

2. Turkiye’de matematik egitimi alaninda yapilan problem temali ¢alismalarin konularinin egilimi ne
sekildedir?

3. Turkiye’de matematik egitimi alaninda yapilan problem temali ¢alismalarda ulasilan sonuglar ne
sekildedir?

sorularina cevap aranmistir.
Yéntem
Arastirma Modeli

Bu arastirmadaki temel amag; Glkemiz kapsaminda matematik egitimi alaninda yapilan problem temall
calismalari; yapilari, konularinin egilimleri ve ulasilan sonuglar baglaminda incelemektir. Ug ana kisimdan
olusturulan ¢alismanin yontemi Sekil 1’de sunulmustur.
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e T I:D:I Calisma Konularinin I:B:I Calismada Ulasilan
3 p Egilimleri Sonuglar

|

Betimsel icerik Analizi

Sekil 1. Calismanin Yéntemi

Sekil 1’de sunuldugu Uzere ¢alismanin Gg¢ ana kismi “belirli bir konu tzerinde yapilan ¢alismalarin ele
alinip egilimlerinin ve aragtirma sonuglarinin tanimlayici bir boyutta degerlendirilmesi, ayni konu tzerine
yapilan arastirmalarin tema veya ana sablonlar (matrix/template) olusturularak elestirel bir bakis agisiyla
sentezlenmesi ve yorumlanmasini” (Calk ve Sozbilir, 2014) seklinde tanimlanan ve igerik analizi
yontemlerinden biri olan betimsel icerik analizi yontemi temel alinarak tasarlanmistir.

Verilerin Toplanmasi

Verilerin toplanmasi siireci, dergilerin belirlenmesi, problem temali makalelerin belirlenmesi ve
matematik alaninda olan makalelerin ayiklanmasi seklinde (¢ asamada gergeklestirilmistir.

Dergilerin Belirlenmesi; Bu asamada Ulkemiz kapsaminda yer alan egitim fakulteleri dergileri, sosyal
bilimler enstitlsi dergileri ve bunlarin disinda yine Turkiye’de gikarilan uluslararasi dergilerden olusan
112 adet dergi belirlenmistir. Belirlenen dergilerin online incelenebilen sayilari ele alinmis olus 2017
yilinin sayilarinin tamami suirece katilarak toplam 1194 cilt ve 3160 sayi dergi incelenmistir.

Problem Temali Makalelerin Belirlenmesi: Bu asamada ulasilan sayilarin her biri incelenmis ve
anahtar kelime problem olarak belirlenmistir. Basliginda problem, problem ¢6zme, problem ¢dzme
becerileri, problem ¢ézme stratejileri, problem ¢6zme yéntemi, probleme dayali 6grenme, problem
temelli 6grenme, problem kurma, problem ¢ézmeye yonelik inang, problem ¢dzme inanci kelimelerini
iceren tim makaleler olasi veri kayiplarini engellemek adina dncelikle arsivlenmistir. Arastirmaya hangi
makalelerin alindigi kadar hangi makalelerin alinmadiginin tanimlanmasi da arastirmadaki problem
kelimesinin manasinin aydinlatilmasina yardimci olabilir. Arastirmaya dahil edilmeyen makaleler; sosyal
problemleri konu edinen makaleler (152 makale), problem kavramini sorun/¢6zilmesi gereken durum
anlaminda kullanan makaleler (50 makale), 6rneklemi yabanci olan makaleler (48 makale) analiz disi
tutulmustur. Bu asama sonunda 363 makale belirlenmistir.

Matematik Egitimi Alaninda Problem Temali Makalelerin Belirlenmesi: Veri toplama sirecinde ikinci
olarak arsivlenen makalelerin igerigi kontrol edilmistir. Bu sliregte amag problem kelimesinin makalede
ne anlamda kullanildiginin kontrol edilmesidir. Cunkl ¢alisma, konusu itibariyle problem kelimesini
matematiksel problem, soru teskil eden sey, durum anlamiyla esdeger gérmektedir. Ancak, makaleler
basliklari ile kontrol edildigi icin sadece basliginda problem kelimesi gecen 198 kodlu “Matematiksel
Modellemede GeoGebra Kullanimi: Boy-Ayak Uzunlugu Problemi” gibi modelleme ¢alismalari
arastirmaya dahil edilmistir. Ayrica probleme dayali 6grenme, problem temelli 68renme, jigsaw entegre
edilmis probleme dayal 6grenme, beyin temelli 6grenme ile zenginlestirilmis problem tabanh 6grenme,
yasam temelli probleme dayali 6gretim, bilgisayar destekli probleme dayali 6gretim, kimya
laboratuvarinda problem ¢ézme uygulamalari, kavram karikatulrleri destekli probleme dayali 6grenme
yontemi, ¢evrimici ve yliz ylize problem tabanli 6grenme, web tabanli/ortaml problem temelli 6grenme
terimlerinin hepsi de probleme dayali 6grenme kapsaminda tanimlanarak arastirmaya dahil edilmistir.
Bu asama sonunda arastirmaya alinmasina karar verilen 213 makale arsivlenerek analize hazir hale
getirilmistir.
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Verilerin Analizi

Elde edilen verilerin analizinde kavramsal yapinin énceden belirli oldugu betimsel analiz ve toplanan
verileri agiklayabilecek kavramlara ve iligskilere ulasabilmek amaciyla tercih edilen igerik analizi
yontemleri (Yildirim ve Simsek, 2008, s. 224, 227) birlikte kullaniimistir.

Tiirkiye’de Matematik Egitimi Alaninda Problem Temali Yapilan ve Tiirkiye’deki Egitim Dergilerinde
Yayinlanan Makalelerin Yapilarina iliskin Veri Analiz Siireci
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Analiz siireci Bas ve Ozturan Sagirli (2017) tarafindan hazirlanan ve Sekil 2’de sunulan kod ve kategori
listesi temel alinarak yurutilmustir.

Sekil 2. Birinci Alt Probleme Yénelik Analiz Stirecinde Kullanilan Kod ve Kategori Listesi

BIRINCi ALT PROBLEMDE KULLANILAN KOD VE KATEGORILER

> Calisma Grubu >| Veri Analiz Yontemi
> Okul Oncesi > Nicel Verilerin Analizi
> llkokul; 1, 2,3, 4 Betimsel istatistikler
> Ortaokul; 5, 6,7, 8 Bagimsiz orneklem t- testi
> Lise; 9, 10,11, 12 Bagimh Orneklem t-testi
> Universite; 1, 2, 3, 4, 5+, belirsiz Tek 6rnek t-testi
> Lisansisti Tek Yén. ANOVA
> Ogretmen iki Yon. ANOVA
> Akademisyen > Tek Yon. MANOVA
> Yénetici/Veli ANCOVA
> Mifettis MANCOVA
> Veli Korelasyon
; Regresyon
> Yontem > Faktor analizi
> Nicel Yaklasim > Yapisal Esitlik Modeli
) Madde Analizi
> Betimsel o ,
Diskriminant analizi
> Deneysel )
i L Mann Whitney U
> Olcek Gelistirme . .
Kruskal Wallis H testi
> Nitel Yaklagim Wilcoxon isaretli siralar testi
> Durum Calismasi KiKare
> Derl
erieme > Nitel Verilerin Analizi
> Olgubilim
> Eylem Arastirmas P Betimsel Analiz
icerik Analizi
> Karma Yaklasim > Icerik Analiz o
> Dokiiman Analizi
> Tematik Anali
> Veri Toplama Araci ! 'z
> Soylem Analizi
Basari Testi > Semantik Analiz
Anket/Acik Uclu Anket/Olcek/Test > kimeleme Analizi
Problem Kurma Testi
Gériisme (bireysel, klinik miilakat >| Yaymn Dili
odak grup, sesli diiglinme protokolii) > Tiirkce
Gozlem ) ingilizce

Dokiiman Inceleme > Tirkge ve ingilizce
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Sekil 2’de sunulan liste; alan, konu, yontem, 6rneklem, veri toplama araglari, veri analiz yontemleri
ve yayin dili olmak lizere bes kategori ve bu kategoriler altinda yer alan toplam 53 koddan olusmaktadir.
Kategoriler bazinda kodlama siireci su sekilde gergeklestirilmistir.

Yontem: Bu kategori, arastirmanin hangi arastirma metodolojisini kullandigi ile yani hangi
yontem/teknikler ile yurutaldiguyle ilgilidir. Bu kategorinin analizi, ¢calismalarin yontem baslig altinda
verilen bilgilerle yapilmistir. Ornegin probleme dayali 6grenmenin &grencilerin matematige karsi
tutumuna ve problem ¢6zme becerilerine etkisini inceleyen bir arastirmada yontemin deneysel olmasi
sebebiyle analiz; probleme dayali 6grenmenin bagimsiz degisken kismina, matematige karsi tutum ve
problem ¢dzme becerilerinin ise bagimh degisken kismina kaydedilerek yapilmistir. Eger verinin yontem
kisminda nitel bir arastirma oldugu yaziyorsa verinin analizi nitel kategorisine ve ilgili koda
kaydedilmesiyle yapilmistir. Eger veride yontem ismi belirtiimemisse, verinin ydntem ismine
arastirmacilar verinin konusunu, érneklemini, veri toplama araglarini ve veri analiz yontemlerini dikkate
alarak karar vermislerdir.

Orneklem: Bu kategori, arastirmanin hangi hedef kitleye sahip olduguyla yani hangi arastirma
grubuyla ¢alisildigiyla ilgilidir. Bu kategorinin analizi, calismalarin katimcilar/6rneklem/¢alisma grubu vb.
bashg altinda verilen bilgilerle yapilmistir. Ornegin arastirma sadece son sinif 6gretmen adaylariyla
yapildiysa, verinin analizi 6gretmen adayi dordiinci sinif olarak yapilmistir. Ancak arastirma birinci,
ikinci, Gglncl ve dordinci sinif 6gretmen adaylariyla yapildiysa verinin analizi yapilirken her sinif bir
frekans olarak kaydedilmistir. Eger arastirma 6gretmen adaylariyla yapildigi halde hangi sinif seviyesi ile
yapildig belirtiimemisse 6gretmen adayinin belirsiz kategorisinde degerlendirilmistir. PISA verileri ilgili
sinavin blytk ¢cogunlugunun (PISA 2015’de bu oran yaklasik %97; 9. sinif %20,7; 10. sinif %72,9; 11. sinif
%3; 12. sinif %0,1 [Tas, Arici, Ozarkan ve Ozgiirliik, 2016]) lise diizeyinde olmasi ve sinif diizeyinin belirli
olmamasi nedeniyle lise kategorisi altinda yer alan belirsiz kodu kullanilarak kodlanmistir.

Veri Toplama Araglari: Bu kategori arastirma kapsaminda toplanan verilerin hangi araglar kullanilarak
elde edildigiyle ilgilidir. Kategorinin analizi, ¢calismalarin veri toplama araglari kismindan edinilen bilgiler
ile gergeklestirilmistir. Analizde problem kelimesiyle dogrudan iliskili olan araglar dikkate alinmistir.
Ornegin daha o6nce verilen 6rnekte (probleme dayali 6grenmenin 6grencilerin matematige karsi
tutumuna ve problem ¢ézme becerilerine etkisini inceleyen bir arastirmada) matematige karsi tutumu
belirlemek icin kullanilan araca analizde yer verilmemistir. Ancak 06grencilerin problem ¢6zme
becerilerini dlgmek igin kullanilan arag, nicel kategorisine ismiyle beraber (PCBO Aydogan, Omeroglu,
Blyukoéztirk, Ozyiirek, 2012 tarafindan gelistirilen Problem Cézme Becerileri Olcegi) dahil edilmistir.

Verilerin Analiz Yontemleri: Bu kategori arastirma kapsaminda toplanan verilerin hangi analiz
yontemleri kullanilarak degerlendirildigiyle ilgilidir. Kategorinin analizi, calismalarin veri analizi kismindan
edinilen bilgiler ile gergeklestirilmistir. Bu boélimde de sadece problem temali verilerin analizinde
kullanilan yontemler analize dahil edilmistir.

Dil: Bu kategori arastirmanin hangi dil veya dillerde yazildigiyla ilgilidir. Bu kategorinin analizine,
¢alismalarin hangi dilde kaleme alindigina bakilarak karar verilmistir. Bazi dergiler her iki dilde birden
yayim yaptiklari icin bu dergilerde yer alan arastirmalarin yayin dili Tiirkce ve ingilizce kodunda analiz
edilmistir.

Tiirkiye’de Matematik Egitimi Alaninda Problem Temali Yapilan ve Tiirkiye’deki Egitim Dergilerinde
Yayinlanan Makalelerin Konularinin Egilimine iliskin Veri Analiz Siireci

Matematik alaninda problem temali yapilan makalelerin hangi konular merkezinde galisildigini tespit
etmek amaciyla gerceklestirilen analiz slireci su sekilde gerceklesmistir;

1. Makaleler konularina gore tasnif edilmistir.
2. Her bir konu basligi alt basliklara ayrilmistir.
3. Alt baglklar kod, konu basliklari ise kategori olarak kullanilarak taslak kod ve kategori listesi

cikarilmistir.
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4. Arastirmaci ve iki uzman uyusmayan kisimlar tzerinde gorus aligverisi yaparak taslak listeye son
hali verilmistir.

Ornegin; problem ¢dézme bashg kategori bu baslk altinda problem ¢6zme basarisi, problem ¢ézme
becerisi, problem ¢ézme slrecindeki davranislar, problem ¢ézmede karsilasilan sorunlar, problem ¢ézme
ile ilgili duyussal degiskenler seklindeki alt basliklar ise kod olarak belirlenmistir. Son hali ile kod ve
kategori listesi Sekil 3’te sunulmustur.

basari
¢6zlim surecindeki davraniglar
strateji
Problem Cozme .
\ beceri

hata/sorun/gticliik/kavram yan.
duyussal degisken

beceri

basari

Problem Kurma hata/sorun/guclik

metafor/gorus
prob. kur. temelli 6gretim

strateji

matematik basarisi
matematige yonelik tutum
) slirece yonelik
PDO kahcilik
problem ¢ézme becerileri
elestirel distinme becerileri

Problem Temali Calismalarin Konulari

mat. dersine yonelik 6zyeterlik
6grenme icin caba

metafor/algi/gorisler

Problemin Yapisi .
problem tirleri

Sekil 3. ikinci Alt Probleme Yénelik Analiz Siirecinde Kullanilan Kod ve Kategori Listesi

Sekil 3’te sunulan kod ve kategori listesi kullanilarak iki arastirmacinin es zamanli gercgeklestirdigi
analiz sireci asagidaki sekilde yuratilmastir.

1. Yapilan analiz boyunca arastirmanin amaci, sorusu ve alt problemlerinde yer alan ifadelerden
sadece problem ile ilgili olanlar analize tabii tutulmustur. Ornegin, “Matematik problem kurma
yaklasimiyla gergeklestirilen 6gretiminin problem ¢6zme basarisi, problem kurma becerisi ve
matematige yonelik gorislere etkisi” baslikli ¢calismada problem kurma yaklasimiyla gercgeklestirilen
matematik 6gretiminin problem ¢6zme basarisina etkisi problem ¢6zme kategorisine, problem kurma
yaklasimiyla gergeklestirilen matematik 6gretiminin problem kurma becerisine etkisi de problem kurma
kategorisinde degerlendirilmistir. Matematige yonelik goris kismi problem odakl olmadigindan analiz
disi birakilmustir.
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2. Analizler boyunca, bazen bir arastirma konusu dikkate alinarak ayni kategorinin altinda farkh
kodlarda analiz edilmistir. Ornegin, temel amaci “6gretmen adaylarinin ordinal (sira) sayilari iceren rutin
olmayan problemleri nasil ¢ozduklerini, bu problemleri ¢ozerken kullandiklari stratejileri ve yaptiklari
hata tirlerini belirlemek” olan arastirmada problem ¢ézme kategori; problem ¢ézme basarisi, problem
¢O6zme stratejileri, problem ¢6zmede karsilasilan sorunlar sise kod olarak belirlenmistir.

3. Analiz siirecinde arastirmalarin alt problemleri analiz gin temel alinmistir. Ornegin amaci “belirli
integral konusunda kullanilan temsiller ile problem ¢dzme basarilari arasindaki iliskiye bakmak” olan
arastirma amaci goéz oniline alinarak analiz edildiginde “temsiller ile problem ¢6zme basarisi arasindaki
iliski” seklindeki bir arastirma konusu olusturmaktadir. Ancak arastirma “Matematik 6gretmen adaylari,
belirli integral problemlerini ¢6zme sirecinde hangi tir temsilleri kullanmaktadirlar? , Matematik
o6gretmen adaylarinin, belirli integral problemlerini ¢6zme sirecinde kullandiklari temsiller ile problem
¢6zme basarilari arasinda nasil bir iliski vardir?” seklindeki alt problemleri temel alinarak analiz
edildiginde iki arastirma konusu olusmaktadir. Bu anlamda analiz boyunca her bir arastirmanin bilhassa
alt problemleri dikkate alinmistir.

4. Arastirmalarin analizi yapilirken kod ve kategorilerin dogru olusturulmasi agisindan kavramlarin
kullanimi da dikkate alinmistir. Ornegin “6grencilerin orantisal akil yiiriitme ve gercekei problem ¢dzme
becerilerinin incelenmesi” isimli makale basligi sebebiyle problem ¢6zme becerisi kodu kapsaminda
analiz edilmeli seklinde algilanmaktadir. Ancak makalenin “ilkégretim ikinci kademe 6grencilerinin
orantisal akil yiriitme gerektiren problemleri ¢ozme dizeyleri sinif seviyelerine gore farkhlasmakta
midir? Gergekgi cevap gerektiren problemleri ¢6zme basarilar sinif seviyelerine gore farklilasmakta
midir, orantisal akil ylrGtme gerektiren problemlerdeki basarilar ile gercek¢i cevap gerektiren
problemlerdeki basarilari sinif seviyelerine gore farklilasmakta midir?” seklinde ifade edilen alt
problemleri temel alinarak problem ¢ézme basarisi koduna alinmistir.

Tiirkiye’de Matematik Egitimi Alaninda Problem Temali Yapilan ve Tiirkiye’deki Egitim Dergilerinde
Yayinlanan Makalelerin Sonuglarina iliskin Analiz Siireci

Matematik egitimi alaninda problem temal yapilan makalelerin sonuglar baglaminda analizini
yapabilmek adina konu kisminda belirlenen kod ve kategoriler listesi temel alinmistir. Her bir kodu
olusturan arastirmalarin sonuglari birka¢ defa okunduktan sonra ilk olarak ayni sonuglari ifade eden
arastirmalarin olup olmadigi belirlenmeye ¢alisilmistir. Eger ayni sonuglari tespit eden arastirmalar
mevcutsa ilk olarak bu sonuglar sunulmustur. Ornegin bir koddaki arastirmalardan bir kismi 6gretmen
adaylarinin problem ¢6zmeye ydénelik inanglarini incelemis ve arastirma sonuglari da inancin yuksek
oldugunu belirtmisse bu durum “6gretmen adaylarinin problem ¢6zmeye yonelik inanci yuksektir”
seklinde belirtilmistir. Ancak arastirmalar farkli 6rneklemleri, farkli 6grenme alanlarini ve alt 6grenme
alanlarini inceledikleri igin ortak sonuglara ulagsmak ¢ogunlukla zor olmustur. Bu alt problemin bulgulari
ifade edilirken ikinci alt problemdeki konular kisminin icerigine bagh kalinmasina 6zen gosterilmistir.

Bulgular

Tiirkiye’de Matematik Egitimi Alaninda Problem Temali Yapilan ve Tiirkiye’deki Egitim Dergilerinde
Yayinlanan Makalelerin Yapilarina iliskin Bulgular

Bu bolimde incelenen makalelerin sirasiyla; yayin yili, yontemi, calisma grubu, veri toplama araglari,
veri analiz yontemleri ve yayin dili agisindan yapilan betimsel analiz bulgularina yer verilmistir.

Tiirkiye’de Matematik Egitimi Alaninda Problem Temali Yapilan ve Tiirkiye’deki Egitim Dergilerinde
Yayinlanan Makalelerin Yayin Yillara iliskin Bulgular

incelenen makalelerin yillara gére dagilima iliskin bulgular Sekil 4."de sunulmustur.
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Sekil 4. incelenen Makalelerin Yillara Gére Dagilimi

Sekil 4.de sunuldugu Uzere Turkiye’de matematik egitimi alaninda problem kavrami temal
calismalarin 1984 yilinda basladigl goérilmektedir. 2002 yilina kadar duragan giden bu siire¢ bu yildan
sonra artis gdstermeye baslamistir. Ozellikle 2017 yilinda 36 calisma ile en fazla frekansa ulasmistir.

Tiirkiye’de Matematik Egitimi Alaninda Problem Temali Yapilan ve Tiirkiye’deki Egitim Dergilerinde
Yayinlanan Makalelerin Yéntemlerine iliskin Bulgular

incelenen makalelerin ydntemlerine gére dagilima iliskin bulgular Sekil 5.de sunulmustur.
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Sekil 5. incelenen Makalelerin Yéntemlerine Gére Dagilimi

Sekil 5’'de goruldugi Gzere galismalarda nitel yaklasimin (%49; 105 ¢alisma) daha fazla tercih edildigi
gorilmektedir. Durum galismasi ydéntemi %40 (86), derleme %8 (16), olgu bilim 3 ve eylem arastirmasi 1
¢alisma kapsaminda kullanilmistir. Calismalarin %44°G (93 calisma) nicel yaklagimla tasarlanmistir. Bu
kapsamda da en fazla tercih edilen yontem 48 galisma ile betimsel yontemler, 37 gcalisma ile deneysel
yontemler ve 8 calisma ile dlgek gelistirme calismalaridir. Ayrica calismalarin %7’si (14 ¢alisma) karma
yaklasimla tasarlanmistir.

Tiirkiye’de Matematik Egitimi Alaninda Problem Temali Yapilan ve Tiirkiye’deki Egitim Dergilerinde
Yayinlanan Makalelerin Calisma Gruplarina iliskin Bulgular

incelenen makalelerin ¢alisma gruplarina gére dagilima iliskin bulgular Sekil 6’da sunulmustur.
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Sekil 6. incelenen Makalelerin Calisma Gruplarina Gére Dagilimi

Sekil 6’da sunuldugu Uzere Turkiye’de problem odakh matematik egitimi arastirmalarinin en fazla
2012 yilinda yapilan diizenleme ile 5, 6, 7 ve 8. siniflari ihtiva eden ortaokul diizeyinde (113) oldugu
gorilmektedir. Ayrica tim érneklem bazinda da en fazla calisma yapilan sinif diizeyi 7. siniftir (31). ikinci
sirada 89 frekansla Uiniversite diizeyi yer almaktadir. Universite diizeyinde yapilan ¢alismalarinda %94’ii
(100) egitim fakiiltesi diizeyindedir. ilkokul diizeyinde 32, lise diizeyinde 20 calisma yapilmistir.
Ogretmenlerle 14 calisma yapilmis olup bu ¢alismalarin 10 tanesi matematik 6gretmenlerine 4 tanesi de
sinif 6gretmenlerine yoneliktir. Okul 6ncesi diizeyde 4 ¢alisma yapiimistir. Akademisyenlere yonelik 1 ve
miifettislere yonelik 1 calisma yapilmistir. Lisansistu diizeyinde, yoneticilere ve velilere yonelik ¢calisma
yapilmamustir.

Tiirkiye’de Matematik Egitimi Alaninda Problem Temali Yapilan ve Tiirkiye’deki Egitim Dergilerinde
Yayinlanan Makalelerin Veri Toplama Araglarina lliskin Bulgular

incelenen makalelerin veri toplama araglarina gére dagilima iliskin bulgular Sekil 7’de sunulmustur.
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Sekil 7. incelenen Makalelerin Veri Toplama Araglarina Gére Dadilimi

Sekil 7'de gorulduglu Uzere c¢alismalarda en fazla basar testleri (115) ve goérismeler (69)
kullanilmistir. Kullanilan diger araclar ise problem kurma testleri (33), anket (ac¢ik uclu anket/dlcek vb.
(17), gozlem (9) ve hazir dokiimanlar (5) seklindedir.

Tiirkiye’de Matematik Egitimi Alaninda Problem Temali Yapilan ve Tiirkiye’deki Egitim Dergilerinde
Yayinlanan Makalelerin Veri Analiz Yéntemlerine iliskin Bulgular

incelenen makalelerin veri analiz ydntemlerine gére dagilima iliskin bulgular Sekil 8’de sunulmustur.
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Sekil 8. incelenen Makalelerin Veri Analiz Yéntemlerine Gére Dagilimi

Sekil 8’de sunuldugu Uzere matematik egitimi alaninda yapilan ve Tiirkiye’de yayinlanan problem
kavrami temali calismalarda en fazla kullanilan nicel analiz teknigi betimsel istatistiktir (61). Bunu 23
frekansla bagimsiz 6rneklem t-testi ve 15 frekansla bagimli 6rneklem t-testi izlemektedir. Nitel veri analiz
tekniklerinden ise 77 frekansla betimsel analiz kullanilirken 54 frekansla da icerik analizi kullaniimistir.

Tiirkiye’de Matematik Egitimi Alaninda Problem Temali Yapilan ve Tiirkiye’deki Egitim Dergilerinde
Yayinlanan Makalelerin Yayin Dillerine lliskin Bulgular

incelenen makalelerin yayin dillerine gére dagilima iliskin bulgular Sekil 9’da sunulmustur.

[KATEGORI
ADI]

%7
[KATEGORI
ADI]
%17

KATEGORI
ADI]
%76

Sekil 9. incelenen Makalelerin Yayin Dillerine Gére Dagilimi

Sekil 9’da gorildugi Gzere Turkiye’de matematik egitimi alaninda yapilan ve Turkiye’de yayinlanan
problem kavrami temali calismalarin %76’si (162) Tiirkce, % 17’si (36) ingilizce ve % 7’si (15) hem Tiirkce
hem de ingilizce olarak yayinlanmistir.

Tiirkiye’de Matematik Egitimi Alaninda Problem Temali Yapilan ve Tirkiye’deki Egitim Dergilerinde
Yayinlanan Makalelerin Konularina ve Sonuglarina iliskin Bulgular

ilgili arastirmalarin analizi sonucunda matematik alaninda problem temali yapilan arastirmalarin
konulari Sekil 10’da sunulmustur.
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Sekil 10. incelenen Makalelerin Konu Dagilimi

Sekil 10’da sunuldugu lzere matematik egitimi alaninda problem temali yapilan ¢alismalarin konu
basliklarinin dagilimi sirasiyla; problem ¢ézme (%65), problem kurma (%21), PDO (%8) ve problemin
yapisi (%6) kategorilerinde toplanmaktadir. Elde edilen kategoriler ve bu kategorileri meydana getiren
kodlarla ilgili bilgi Sekil 11’de sunulmustur.
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Sekil 11. incelenen Makalelerin Kodlar Bazinda Konu Dadilimi

Sekil 11’de sunuldugu Uzere problem temal ¢alismalar toplam 4 kategori ve 22 kod altinda
incelenmistir. Her bir kategori ve koda ait bilgiler asagida sirasiyla ayrintili olarak sunulmustur.

1.Problem temali ¢alismalarda en ¢ok calisilan konu problem ¢dzmedir (155). Kategori; problem
¢6zme basarisi, problem ¢ozme sirecindeki davranislar, problem ¢ézme becerileri, problem ¢dzme
stratejileri, hata/sorun/gtiglik/kavram yanilgisi ve problem ¢ézmede duyussal degiskenler olmak lzere
alti koddan olusmaktadir. Bu kodlarin igerigi asagida agiklanmistir.

1.1. Problem ¢6zme basarisi (39) kodunun igerigi su sekildedir; bu kodda yer alan bazi ¢alismalar (17)
deneysel olarak yurutiilmis, bazi degiskenlerin farkh konu ve hedef kitlelerdeki problem ¢6zme basarisi
lizerindeki etkisi incelenmistir. Deneysel arastirmalarda bagimsiz degiskenlerden bir kismi cebir egitimi,
Ustbilissel beceri egitimi, bilgisayar destekli egitim, dinamik geometri yazilim programi Cabri seklindedir.
Ornegin bir arastirma etkinlik temelli 6gretimin orantisal problemlerin ¢dziimindeki basarisini
incelemistir (Kupgli, 2012). Kod icerisinde bazi galismalar betimsel olarak ele alinarak farkli sinif
seviyeleri, farkli okul tirleri, cinsiyet gibi farkli degiskenlerin problem ¢6zme basarisi betimsel istatistikler
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yardimiyla sunulmustur. Ornegin yedinci ve sekizinci sinif égrencilerinin giinlik hayat problemlerini
¢6zme performanslari belirlenmistir (Giiler ve Didis Kabar, 2017). iki arastirma ise problem ¢dzme
basarisi ile akici okuma becerileri ve temsiller arasindaki iliskiyi ele almistir. Bu kodun gostergeleri
cogunlukla problem ¢6zme basarisi/performansi/yeterligi kelimeleriyle iliskilendirilmistir.

Problem ¢6zme basarisi kodu ile ilgili arastirma sonuglari analiz edildiginde 6ncelikle deneysel olarak
ylratilen 17 arastirma dikkate alinirsa bu arastirmalarda uygulanan bagimsiz degiskenler arastirmalarin
bagimli degiskenlerinde yani problem ¢ézme/basari ve performansinda artis meydana getirmistir.
Sadece bir ¢alismada (Turhan ve Giiven, 2014) Problem Cozme Basari Testi son test puan ortalamalari
arasinda anlamh bir farklilik belirlenememistir. Betimsel nitelikte yurutiilen arastirmalar dikkate
alindiginda ise sonuglar arastirmanin 6rneklemini olusturan grup agisindan farkhliklar géstermektedir.
Ancak arastirma grubu her ne kadar farkh olursa olsun sonuglar katilimcilarin rutin olmayan
problemlerdeki basari diizeylerinin dislk (Ding Artut ve Tarim, 2009; Isik ve Kar, 2017; Olkun vd., 2009),
rutin problemlerdeki basari diizeylerinin ise yiuksek oldugu (Bal, 2015; Dindar ve Yaman, 2015; Tarim,
2017) tespit edilmistir. Seriler (Diindar, 2014) ve tiirev (Orhun, 2013) konularinda yapilan arastirmalarda
da yine katilimcilarin problem ¢ézme basarilari diisiik bulunmustur. Arikan ve Unal (2015) tarafindan
yapilan arastirmada Ustiin yetenekli ve {stiin yetenekli olmayan 6grencilerin problem ¢ézme basarisi
karsilastiriimistir. Ustiin yetenekli 6grencilerin problem ¢6zme basarisi % 65 olarak belirlenirken Gstiin
yetenekli olmayan 6grencilerin ise basarisi % 6 olarak tespit edilmistir. 6 yas grubuyla problem ¢6zme
basari diizeyi lizerinde yapilan bir arastirmada (Altun vd., 2001) ise “Ogrencilerin 16’si tim sorular
dogru ¢6zmus, 2 6grenci hicbir soruyu dogru ¢bézememis, 15 6grenci 7 ve daha fazla soruyu dogru
¢6zmeyi basarmistir (toplam 9 sézel problem var).” seklinde bir sonug ortaya ¢ikmistir. ilgili sinif
diizeyinde tek olmasi nedeniyle bu arastirmayi temel alarak okul 6ncesi donemdeki 6grencilerin problem
¢6zme basarisinin iyi bir seviyede oldugu soylenebilir. Ayrica bazi arastirmalar sinif seviyesinin problem
¢6zme performansinda anlamli bir farkhlik yarattigini ifade etmislerdir (Diindar vd., 2015). iliskisel
arastirmalar dikkate alindiginda ise bir arastirmada akici okuma, basit anlama ve ¢ikarimsal anlama
becerilerinin problem ¢ézme basarisindaki varyansin %54’tni agikladigi belirlenmistir. Diger arastirmada
ise problem ¢dzme basarisinin farkh temsillerin iliskilendirilmesi ile arttigi belirlenmistir.

1.2. Problem ¢6zme sirecindeki davranislar (33) kodunun icerigi su sekildedir; bu koddaki ¢alismalar
genellikle farkli hedef kitle ve sinif seviyesindeki 6grencilerin problem ¢6zme sirecinde gostermis
olduklari davraniglari farkli degiskenler agisindan incelemistir. Bu farkli degiskenler dort arastirmada
analitik distinme/elestirel distinme/fonksiyonel dusiinme gibi disinme slreclerini  iceren
degiskenlerdir. Ug arastirma c¢oklu temsilleri kullanma, temsil kullanma, temsiller arasi gegisler gibi
temsil odakli ¢alisilmistir. Allti arastirma ise model kullanma, gercek yasam modeli (iretme, modelleme
seviyeleri, matematiksel modelleme siirecindeki dislinme sirecleri gibi matematiksel modelleme
odaklidir. Kod icerisinde yer alan diger arastirmalar ise aritmetikten cebire gecis agisindan, saymanin
kullanimi agisindan, gorsellestirme becerileri agisindan, adidaktik bir ortam agisindan 6grencilerin
problem ¢ézme siirecinde gostermis olduklari davranislara yonelmistir. Bu kodun gostergeleri cogunlukla
problem ¢ézme sireci, problem ¢6zme siirecindeki davraniglar, problem ¢6zme davranislari kelimeleri ile
iliskilendirilmistir.

Problem ¢o6zme siirecindeki davranislar kodu ile ilgili arastirma sonuglari analiz edildiginde ilk olarak
farkli disiinme tarzlari agisindan dikkate alindiginda yapilan arastirmalarin sadece 6gretmen adaylari ile
calisildig! tespit edilmistir. Ogretmen adaylarinin elestirel diisiinme becerilerinin orta, fonksiyonel ve
analitik disiinme becerilerinin ise yetersiz oldugu sonucuna varilmistir. Problem ¢6zme sirecindeki
davranislar temsiller agisindan ele alindiginda yapilan arastirmalarin yine sadece 6gretmen adaylariyla
yapildig ve adaylarin en ¢ok konusma dili temsilini tercih ettikleri belirlenmistir. Kod igerisindeki
arastirmalar model baglaminda ele alindiginda ise arastirmalarin galisma gruplarinin biri hari¢ genel
olarak model, model olusturma ve modelleme seviyesi olarak yetersiz kaldiklarini ifade etmislerdir.
Ancak ilkokul dérdiinct sinif 6grencilerinin model segme problemlerinde basarili ¢alismalar yaptiklar
ifade edilen sonuclardandir. Bu arastirmalar haricinde problem ¢6zme siirecindeki davranislar ¢ok farkl
degiskenler acisindan ele alindigindan bircok farkli sonu¢ mevcuttur. Ornegin adidaktik bir ortamda
problem ¢bzme sirecindeki davranislari inceleyen bir arastirma (Erimit vd., 2012) katihmcilarin
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matematikte soru ¢6ziminde tek bir yolun ezberlenerek uygulanmasi yerine farkh yollarinda
kullanilabilecegini fark ettiklerini bildirmistir. Problem ¢dzme siirecindeki davranislari aritmetikten cebire
gecis agisindan inceleyen bir arastirmada (Akkan vd., 2012) ise 6grenim seviyesi artmasi ile 6grencilerin
aritmetik ¢6ziimlerden cebirsel ¢éziimlere olan gegisleri arasinda pozitif bir iliski oldugunu ve farkh
o6grenim seviyelerindeki 6grencilerin genel olarak aritmetik ¢6ztmleri kullandiklarini  belirtmistir.
Problem ¢6zme ortamlarinda o6grencilerinin Ust bilislerini harekete gecirmeye yonelik 6gretmen
davranislari agisindan da arastirilmis (Yildiz ve Glven, 2016) ve en ¢ok plan hazirlama asamasinda
yogunluk oldugu belirlenmistir. Problem ¢dzme siirecindeki davranislar coktan se¢meli yerine agik uglu
sorular soruldugu zaman agisindan degerlendirilmis ve agik uglu sinavda bos birakilan sorularin Ulgte
birinin testte dogru olarak yanitlandigi ifade edilmistir. Ayrica bu siiregteki davranislar problem ¢6zme
basamaklarinin izlenmesi agisindan irdelenmis (Albayrak vd., 2006) ve O6gretmenlerin problem ¢dzme
basamaklarini izlemedikleri tespit edilmistir.

1.3. Problem ¢6zme stratejileri (25) kodunun icerigi su sekildedir; Bu koddaki calismalar problem
¢6zme esnasinda farkh problem ¢ézme stratejilerinin (sistematik liste yapma, diyagram c¢izme, degisken
kullanma, geriye dogru galisma, muhakeme etme vb.) farkli hedef kitle/sinif seviyesi/problem tirlerinde
kullanilip kullanilmadigi, kullaniliyorsa ne kadar/ne siklikla kullanildigi, en ¢ok hangi stratejilerin
kullanildigi seklindeki sorulari baz alan arastirmalardan olugmaktadir. Ayrica bu kodda bir arastirma
problem ¢6zme stratejileri kullaniminin problem ¢6zme basarisini yordamadaki etkisini ve bir arastirma
ise problem ¢6zme stratejilerine ait dislnceleri konu edinmistir. Bu koddaki yedi arastirma problem
¢6zme stratejileri egitiminin verildigi deneysel nitelikteki arastirmalardir. Bu kodun gostergeleri
cogunlukla problem ¢6zme stratejileri kelimesi ile iliskilendirilmistir.

Problem ¢ozme stratejileri kodundaki arastirma sonuglari analiz edildiginde bu siirecte 6grencilerin
(Camli ve Bintas, 2009), 6gretmen adaylarinin (Tung, 2016) ve 6gretmenlerin (Glrbuz ve Glder, 2016)
problem ¢dzme stratejilerini kullanmada yetersiz oldugunu belirten sonuglara rastlanmistir. Ancak
ogrencileri problem ¢ézmede strateji kullaniminda basarili olarak rapor eden arastirma (Altun vd., 2001;
Yazgan, 2007) da mevcuttur. En ¢ok ve en az kullanilan stratejiler bir arastirmadan digerine farkllik
gosterdiginden bu noktada ortak bir sonug ifade etmek mimkiin olamamistir. En ¢ok kullanilan strateji
bazen oOriinti (baginti) arama olarak, bazen geriye dogru calisma olarak bazen de problemi ayristirma
olarak belirtilmistir. Ogrenme stratejileri egitimi veren deneysel yedi arastirmada ise strateji egitiminin
strateji kullaniminda, kalicilikta, problem ¢ézme becerilerini ve 6z-dizenlemelerini gelistirmede etkili
oldugu belirlenmistir. Bir arastirmada (Altun vd., 2007) problem ¢6zme stratejilerine ait disinceler de
alinmis ve Ogrencilerin tek ¢6ziimiin ve tek ¢6zimin oldugu sanisindan siyrildiklarini ifade ettikleri
belirtilmistir. Problem ¢dzme stratejileri kullanimin problem ¢6zme basarisini olumlu etkiledigi de bu
kodun sonuglarindan biridir.

1.4. Problem ¢6zme becerileri (21) kodunun icerigi su sekildedir; Bu koddaki arastirmalar problem
¢ozmeyi bir beceri/yetenek/kabiliyet olarak ele alan arastirmalardir. Genel olarak bu kodda farkli hedef
kitle/sinif seviyesi ve problem tiirlerinde problem ¢ézme becerileri belirlenmeye calisilmistir. Ornegin;
Temiz ve Cimen (2017) tarafindan yapilan galismada akademik basarisi yiksek ve diistik olan besinci sinif
ogrencilerin problem ¢6zme becerileri incelemeye alinmistir. Alti arastirma problem ¢ézme becerileri ile
bazi degiskenler arasindaki iliski (izerine egilmistir. Bu degiskenler 6grenme stilleri, stbilissel diisinme
seviyesi, temel anlama-okuma seviyesi, aritmetik islemlerde akicilik ve bazi demografik degiskenler
seklindedir. Bir arastirmada ise problem ¢6zme yeterligine etki eden degiskenler genel anlamda
belirlenmeye calisilmistir. iki arastirma deneysel olarak yiritilmis bir calismada matematiksel yazma
etkinliklerinin digerinde ise okuma, yazma, konusma ve dinlemenin problem ¢dzme becerilerine etkisi
arastirlmistir. Ayrica bir arastirmada 6gretmen adaylarinin 6grencilerin problem ¢6zme becerilerini
degerlendirirken neleri dikkate aldigi sorusu Gzerine yiritilmustar.

Problem ¢6zme becerileri kodundaki arastirma sonuglari analiz edildiginde katilimcilarin problem
¢6zme becerilerinin genel olarak yetersiz oldugu sonucuna varilmistir. Ancak Kaplan ve Altayli (2012)
tarafindan yapilan galismada altinci sinif 6grencilerinin carpma ve bolme islemi gerektiren problemleri
¢6zme becerilerinin yiiksek oldugunu belirlemistir. iliskisel arastirmalarda matematik basarisi, aritmetik
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islem becerisi, Ustbilissel diizenleme becerileri, 6grenci ailelerinin egitim seviyeleri/meslekleri, temel
okuma/anlama seviyesi ve problem ¢6zme becerisi arasinda olumlu ve gtiglu iliskiler tespit edilmistir.
Ayrica problem ¢6zme yeterligine etki eden degiskenlerin belirlenmeye ¢alsildig bir arastirmada
problem ¢ézme yeterligi puanlarindaki varyansin biyik bir kisminin Tarkiye’de okul diizeyi tarafindan
aciklandigr ifade edilmistir. Deneysel c¢alismalar géz o6nline alindiginda matematiksel yazma
etkinliklerinin problem ¢6zme becerilerini deney grubu lehine olumlu yonde etkiledigi gorilmistir.
Okuma/dinleme/yazma ve konusmanin problem ¢6zme becerilerine etkisinin bakildigi arastirmada ise
ogrencilerin okuduklarini daha anlamadan islemlere yoneldikleri ifade edilmistir. Bir arastirmada da
o6gretmen adaylarinin % 52’ si problem ¢6zme becerilerini degerlendirmede problem ¢oziimiinde siireg
yerine sonucu ve 6grencilerin yeni bir yol izleyip izlemediklerini dikkate alacaklarini belirtmislerdir.

1.5. Hata/sorun/glgliik/kavram yanilgisi (19) kodunun igerigi su sekildedir; Bu koddaki arastirmalar
problem ¢ozerken farkl sinif seviyesi/hedef kitle veya problem tlrlerinde yasanan giiglikler, hatalar,
yanilgilar, sikintilar, yanlislar, zorluklar seklindeki sorunlari ele alan arastirmalardir. Ornegin; Acikgiil ve
Aslaner (2013) tarafindan yapilan ¢alismada geometrik yer problemlerinde problem ¢dzme sirecinde
katiimcilarin yasadiklari zorluklari belirlemeye ¢alismistir. Bu kodda yer alan iki arastirma kesirler
konusundaki bir arastirma ise problem ¢ézmedeki kavram yanilgilari lzerinde durmustur. Bu koddaki
arastirmalardan sadece biri matematik 6gretmen adaylariyla digerleri ise 6grencilerle galisiimistir.

Hata/sorun/guclik/kavram vyanilgist kodundaki arastirma sonuglari analiz edildiginde bes
arastirmanin da (Agikgll ve Aslaner, 2013; Karatas ve Gliven, 2004; Sahin ve Eraslan, 2017; Taspinar
Sener ve Bulut, 2015; Ulu vd., 2016) en fazla problemi anlamadan kaynakh hata yapildigini tespit ettikleri
gorilmistir. Bunun disinda ¢alisma gruplarinin temel konu eksikliklerinden (Bozkurt, 2010), bilgilerini
problem durumuna transfer edememelerinden (Diindar, 2014), o6nemli/kritik bilginin gozden
kagiriimasindan (Ulu, 2017) ve uzun metinli problemlerle birden fazla bilinmeyen olmasindan ve biyuk
sayilar igermesinden (Gur ve Hamgul, 2015) kaynakh gesitli gligliklere sahip olduklari da tespit edilmistir.
Ogrencilerin en ¢ok problemde birimlerin degismesi durumunda vyanilgiya distiklerini, kavram
yanilgilarinin cinsiyete gore degismedigini ama sinif seviyesine goére farklihk arz ettigi belirtilmistir.
Kesirler konusunda ise 6grencilerin parga-bitin iliskisine sahip olunmadigi, kesirlerde siralama, toplama,
cikarma ve carpma konusunda kavram yanilgilarina sahip olduklari ifade edilmistir.

1.6. Problem ¢6zmede duyussal degiskenler (18) kodunun igerigi su sekildedir; Bu koddaki
arastirmalar problem ¢6zmeye yo6nelik/iliskin inang, algi, tutum, yansitici diisinme becerileri seklindeki
psikolojik yapilarin gahlsildigi arastirmalardir. Bu kodda sekiz arastirma inang, lger arastirma algl ve
tutum, iki arastirma yansitici diisiinme becerilerini konu edinmistir. iki arastirma ise problem ¢6zmeye
yonelik goris Gizerinde durmustur.

Problem ¢6zmede duyussal degiskenler kodu ile ilgili arastirma sonuglari analiz edildiginde
matematik 6gretmen adaylarinin problem ¢ézmeye yonelik inanglarinin ve tutumlarinin yiiksek
oldugunu ve problem ¢ézmeye yonelik inang ile 6grenme stilleri arasinda cinsiyet, bolim ve problem
¢6zmenin Onemi seviyesi arasinda herhangi bir farklilk olmadigini belirten arastirmalarin oldugu
gozlenmistir. Ayrica sinif 6gretmen adaylarinin problem ¢ézmeye yoénelik inanglari ile epistemolojik
inanclari arasinda zayif ve orta dereceli bir iliski de belirtilen sonuglar arasindadir. Problem ¢dzmeye
yonelik algilar ve gorisler; algilarin yliksek ve problem ¢ézmenin 6éneminin farkinda olma konusunda
birlesmistir.

2. Problem kurma kategorisi (49) problem ¢6zme kategorisinden sonra en ¢ok calisilan kategori
olmakla beraber, amaci, alt problemi/leri problem kurmaya odaklanan calismalardan olusmaktadir. Bu
kategori problem kurma becerisi, problem kurma basarisi, hata/sorun/glicliik, problem kurmada
duyussal degiskenler, problem kurma temelli 6gretim ve problem kurma sirasinda basvurulan stratejiler
olmak lizere alti koddan olusmaktadir. Bu kodlarin igerigi asagida agiklanmistir.

2.1. Problem kurma becerisi (17) kodunun icerigi su sekildedir; Bu koddaki on doért arastirma farkh
sinif seviyesi/hedef kitle ve konu alaninda katiimcilarin serbest/yari yapilandiriimis veya yapilandiriimis
problem kurma becerileri lGzerinde durmustur. Bir arastirma problem kurma becerisi ile orantisal akil
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yuritme arasindaki iliskiyi, bir arastirma ise problem kurma yetenegi ile problem ¢6zme arasindaki
iliskiyi agiklamaya odaklanmistir. Bu kodda bir arastirma ise deneysel yontemle yuritilmis olup
matematiksel yazma etkinliklerinin problem kurma becerisine etkisini incelemistir.

Problem kurma becerisi kodu ile ilgili arastirma sonuglari analiz edildiginde arastirmalarin yetersizlik,
basarisizliga vurgu yaptigl gbze ¢arpmaktadir. Bu kodda yapilan arastirmalarin ¢alisma grubu yedisinde
o6gretmen adayi altisinda 6grenci birinde ise pedagojik formasyon 6grencileridir. Pedagojik formasyon
Ogrencileri ile yapilan arastirma hari¢ diger arastirmalarda adaylarin problem kurma becerileri diisiik
dizeydedir, katilimcilar problem kurmada sikinti yasamaktadir, zorlanmaktadir ya da kurduklari
problemler alistirma niteligindedir. Hatta bir arastirmada (Mengi ve Cimen, 2017) 6grencilerin hig
problem kurma deneyimine sahip olmadiklari belirlenmistir. Bir arastirmada orantisal akil yuritme
becerisi ile problem kurma becerisi arasinda istatistiksel olarak anlamli bir iliski oldugunu belirlenirken
bir diger arastirmada problem kurma yetenegi ile problem ¢6zme arasinda herhangi bir iliskiye
rastlanamamistir. Matematiksel yazma etkinlikleri problem kurma becerilerini gelistirme agisindan
uygun bir etkendir.

2.2. Problem kurma basarisi (10) kodunun igerigi su sekildedir; Bu koddaki arastirmalar 6gretmenler
veya 6grencilerin problem kurma basarilari tGizerine odaklanmistir. Bitlin bu arastirmalarda katilimcilarin
problem kurabilme basarilari, performanslari iyi/orta/disik, algak/yiksek veya basari ylzdesi olarak
degerlendirilmeye calsiimistir.

Problem kurma basarisi kodu ile ilgili arastirma sonuglari analiz edildiginde ise matematik
o6gretmenlerinin ¢alisma grubunu olusturdugu iki arastirmanin birinde 6gretmenler problem kurma
performansi olarak basarili bulunurken diger arastirmada calisilan terimlerin biri (bagimsiz olay)
acisindan basaril digerinde (bagimlh olay) ise basarisiz bulunmuslardir. Diger arastirmalarda ise problem
kurma performanslar orta (Kilig, 2017-matematik 6gretmen adaylari) ya da distk (Kaplan ve Altayli,
2012-altinc sinif 6grencileri; Isik, Isik ve Kar, 2011-matematik 6gretmen adaylari) diizeydedir (6rneklem
grubu bakilacak). Ancak ilkogretim 6grencileri ile yapilan bir arastirmada (Kilig, 2013a) 6grencilerin dogal
sayllarla yapilan aritmetik islemlerin farkli anlamlarina yénelik problemler kurabildikleri gérilmustir.

2.3. Hata/sorun/glgliik (9) kodunun icerigi su sekildedir; Bu koddaki arastirmalar problem kurarken
farkli sinif seviyesi/hedef kitle veya problem tirlerinde yasanan giigltkler, hatalar, yanilgilar, sikintilar,
yanliglar, zorluklar seklindeki sorulari ele alan arastirmalardir. Bu kodda sadece iki arastirmada ¢alisma
grubu 6gretmenlerdir. Bu arastirmalardan biri 6gretmenlerin problem kurarken yasadiklari sorunlar
Uzerine digeri ise 6gretmenlerin 6grencilerinin hatalarini belirlemede yasadiklari giigliikleri konu
edinmistir.

Hata/sorun/guclik kodu ile ilgili yapilan arastirma sonuglari analiz edildiginde arastirmalarin ¢alisilan
matematik konu alaninda problem kurma siirecinde yasanan problemleri basliklar altinda topladiklari,
kategorilendirdikleri ya da siraladiklari gériilmektedir. Ornegin kesirlerde cikarma islemi Gizerinde yapilan
bir arastirmada (Kar ve Isik, 2014) 6grencilerin kurduklari problemlerde 12 hata tiirli, 6gretmen
adaylarinin kesirlerde bolme islemine yonelik kurulan problemlerde ise yedi hata tiiri tespit edilmistir.
Ve adaylarin bolmenin kavramsal yoniinii problem kurmada ihmal ettikleri gézlemlenmistir. Agilar
lizerinde yapilan baska bir arastirma (Sengil Akdemir ve Tirnlkli, 2017) ise problem kurmada
o6grencilerin yaptiklari hatalari “Aginin harflerini yazarken yanlis harf siralamasi ile yazma, Aginin
sembolliniin gosterimindeki eksiklik, Derece sembollinii kullanmama” seklinde siralamistir. Dogrusal
denklemler {izerine yapilan bir arastirmada da lineerligi sunmadaki basarisizlik ortak hata olarak
belirlenmistir. Ogretmenlerle ilgili yapilan calismalarda ise 6gretmenlerin &grencilerin  kurduklari
problemlerdeki hatalari belirleyebilmede giigliikler yasadiklari, kesirlerde ¢ikarma islemine yoénelik
problem kurmada ise kesir sayilarinin farkh bitinler tGzerinden ifade edilmesi gibi bazi mantik ve birim
kargasalari yasadiklari tespit edilmistir.

2.4. Problem kurmada duyussal degiskenler (9) kodunun icerigi su sekildedir; Bu kod bes goris, iki
metafor, bir inang, bir de algi ¢calisilan arastirmalari icermektedir. Gortis odakl arastirmalarda problem
kurmaya yonelik 6gretmenlerin ve 6gretmen adaylarinin goérisleri sorgulanmistir. Bir arastirmada
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problem kurma yaklasimiyla gergeklestirilen matematik 6gretiminde matematige karsi goriis konu
edinilmistir. Gorts odakh arastirmalarin ikisinde ise Ogretmenlerin derslerinde problem kurma
uygulamalarina yer verip verilmemesi hususundaki gorusleri arastirilmistir. Bu koddaki iki arastirma
dgrencilerin problem kurma konusunda (rettikleri metaforlara odaklanmistir. inang arastirmasi problem
kurmaya yonelik 6z-yeterlik inanci algli arastirmasi ise 6gretmenlerin problem kurmayi algilamalari
lizerine gergeklesmistir.

Problem kurmada duyussal degiskenler kodu ile ilgili yapilan arastirma sonuglarinin analizine gore
gorls konulu arastirmalar igin matematik 6gretmenlerinin derslerinde problem kurma calismalarina yer
verilmesi noktasinda olumlu goérislere sahip olduklari (Turhan ve Giiven, 2014; Isik ve Kar, 2012) ancak
gorigler olumlu olmasina ragmen uygulama noktasinda sinirli bir anlayisa sahip olduklarini ortaya
cikarmistir. Fakat bir arastirma (Albayrak, ipek ve Isik, 2006) sonucunda ise problem kurma g¢alismalarina
o6gretmenlerin neredeyse hi¢ yer vermedigi, sadece kitap ve dergilerdeki problemlerle yetindikleri ifade
edilmistir. Ogretmen adaylarinin ise problemi agik, anlasilir ve net olmasi gerektigini belirtmelerine
ragmen kurduklari problemlere bu o6zellikleri yansitamadiklari belirtilmistir. Ancak problem kurma
¢alismalarina yer verilen derslerde matematige yonelik 6grenci gériislerinde olumlu yénde farkhlklarin
meydana geldigi de belirtilen arastirma sonuglarindandir. Problem kurma igin Gretilen metaforlar genel
olarak olumludur. Ogretmen adaylarinin problem kurmaya yonelik 6z-yeterlik inanglari yiiksektir.
Ogretmenlerin problem kurmayi problem kurmanin 6zellikleri, yararlari, kullanim alanlari, derslerde
kullanilmasi 6nerileri ile algiladiklari ifade edilmistir.

2.5. Problem kurma temelli 6gretim (3) kodunun igerigi su sekildedir; Bu kod problem kurma temelli
yapilan 0Ogretim uygulamalarinin deneysel calismalarda bagimsiz degisken oldugu durumlari
yansitmaktadir. Bu arastirmalarda bagimh degiskenler problem ¢dzme basarisi, problem kurma becerisi,
matematige yonelik goris ve matematiksel muhakeme yetenegi seklindedir.

Problem kurma temelli 6gretim kodu ile ilgili yapilan arastirmalarda her ne kadar ¢alisilan matematik
alt 6grenme alani farkhlik gosterse de problem kurma temelli yapilan Ogretim Ogrencilere olumlu
ozellikler kazandirmistir. Ornegin ogrencilere matematiksel muhakemeyi 6gretme, matematiksel
durumlari kesfetme ve matematiksel durumlari diizgiin bir sekilde s6zlii veya yazili olarak ifade edebilme
ozelligini kazandirmistir (Akay vd., 2006). Problem kurma temelli 6gretim problem ¢dzme basarisini da
arttirdigi ifade edilen arastirma sonuglari (Isik vd., 2012; Turhan ve Giiven, 2014) arasindadir.

2.6. Problem kurma sirasinda basvurulan stratejiler (1) kodu ise sinif 6gretmeni adaylarinin serbest,
yapilandiriimis ve yari-yapilandirilmis problem kurma durumlarinda farkh problem kurma stratejilerini
kullanma durumlarini belirlemeye calisiimistir. Arastirma sonucunda sinif 6gretmeni adaylarinin ilgili
durumlarda farkli problem kurma stratejilerini kullandiklari belirtilmistir. Bir diger sonu ise; problem
kurma durumunun yapisina bagh kalma ve 6grencinin izleyecegi adimlari disiinme gibi stratejilerin ise
yapilandiriimis ve yari-yapilandirilmis problem kurma durumlarinda ortak oldugu yonindedir.

3. PDO kategorisi ise yine problem temali ¢alismalarda ortaya gikan baska bir konu basligidir. Bu
kategori deneysel calismalardan olusmakta olup kategorinin kodlari da bu deneysel galismalarin bagimh
degiskenlerinin isimlerinden olusmaktadir. Bu baglamda yapilan PDO uygulamalarinda matematik
basarisi (7), matematige karsi tutum (4), slirece yonelik goras (3), kahcilik (2), problem ¢ozme becerileri
(1), elestirel diuslinme becerileri (1), matematik dersine yonelik 6z-yeterlik (1), 6grenme icin ¢aba
gosterme/arastirma yapma/grup c¢alismasi becerisine yonelik 6z-degerlendirme (1) seklindeki
degiskenler bu kategorinin kodlarini olusturmaktadir. 5.3.3. PDO kategorisi altinda yapilan arastirma
sonuclari analiz edildiginde PDO niin tiim arastirmalardaki tiim bagiml degiskenler tizerinde istatistiksel
olarak anlamh farkhliklar yarattigi yani akademik basariyi arttirdigi, tutumlari, 6z-yeterligi, gorisleri,
kahciligr olumlu yonde etkiledigi, elestirel dislinme becerilerini gelistirdigi yoniinde olmustur.

4. Problem temali galismalarda diger kategorilerin frekansina gore oldukga az olmakla beraber bazi
arastirmalar da problemin yapisi kategorisini (13) olusturmakladir. Bu kategori matematik problemine
iliskin gelistirilen metaforlar/algilar/gorisler ve problem turleriyle ilgili arastirmalar seklindeki iki koddan
meydana gelmektedir. Bu kodlarin icerigi asagida aciklanmistir.
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4.1. Metaforlar/algilar/gorusler (7) kodunun igerigi su sekildedir: Genel olarak bu koddaki
arastirmalar problem kavraminin 6gretmenler ve 6grenciler tarafindan nasil algilandigi, distnuldiga ve
neyle iligkilendirildigiyle ilgilenmistir. Bu kod matematik problemiyle ilgili iki adet metafor, bir adet algi
ve dort adet gorisi konu edinen arastirmalardan olusmaktadir. Gorilis arastirmalarindan biri toplama
islemine yonelik, biri matematiksel modelleme problemlerine yonelik, biri gercek yasam problemlerine
iliskin goris ve biri ise genel olarak problem kavramiyla ilgili gorusleri kapsamaktadir.

Metaforlar/algilar/gorisler kodu ile ilgili arastirma sonuglari metafor agisindan analiz edildiginde
yapilan iki arastirmanin birinin ¢alisma grubunu 6gretmen adaylari digerini ise ortaokul 6grencilerinin
olusturdugu goériilmektedir. Ogretmen adaylarinin en ¢ok lrettigi metaforlar yigilmali yapi /¢dziim yapisi
kategorisinde, 6grencilerin en ¢ok Urettigi metaforlar ise bilissel ve duygusal bir aktivite kategorisinde
yer almistir. Ayrica 6gretmen adaylarinin zihinlerindeki problem kavrami algisi daha ¢ok “sorun teskil
eden durum” seklindedir. ilkokul &grencileri ise toplama ve cikarma islemlerine yénelik kurduklari
problemlerde toplamayl daha ¢ok bir araya getirme, ¢ikarmayi ise bir coklugun icinden ayirma
anlaminda ele almislardir. Bu koddaki bazi arastirmalarda ise gériisler alinmistir.  Ornegin 6gretmen
adaylarina matematiksel modelleme problemleri hakkindaki goriisleri sorulmustur. Adaylar ise
matematiksel modelleme problemlerinin gerek yapisal agidan gerekse problem ¢6zme sireci
bakimindan birgcok farkhhk gosterdigini belirtmislerdir. Ayrica 6gretmen adaylarinin gergek yasam
problemleri hakkindaki gorisleri ise onlarin eglenceli olmasi, glinlik yasamla iliskili olmasi, Ust diizey
diisinme becerilerini gelistirmesi seklinde olmustur. Yine 6gretmen adaylarinin iyi bir problemin
ozellikleri hakkindaki goérusleri problemlerin acik, net, anlasilir ve ilgi g¢ekici nitelikte olmasi gerektigi
yoniinde olmustur. Bir baska arastirmada da matematik problemi hakkinda 6gretmen adaylarinin
gorusleri alinmis ve arastirma sonucunda sinif 6gretmen adaylarinin gorislerinin matematik 6gretmen
adaylarinin géruslerine gore daha olumsuz oldugu tespit edilmistir.

4.2. Problem tirleriyle ilgili arastirmalar (6) kodunun igerigi su sekildedir: Bu koddaki bir arastirma
actk uclu sorularin 6gretimde kullaniminin sonuglar (izerine, bir arastirma ise 6grencilerin problem
turlerini belirleyebilmeleri Uzerine odaklanmistir. Ayrica bir arastirma elestirel disinmeye katkisi
olabilecek problem tirlerinin nasil olmasi gerektigini arastirirken bir arastirmada MEB matematik ders
kitaplarinda toplama ve cikarmaya yonelik problemlerin hangi tiirden oldugunu incelemistir. iki
arastirmada 6gretmenlerin kullandiklari problem tiirleri Gzerine egilmistir.

Problem tirleriyle ilgili yapilan arastirma sonuglarinin analizine gore; agik uglu sorularin 6gretimde
kullaniimasi agisindan ele alindiginda 6grencilerin eksik bilgiler hakkinda da kabuller ve yorumlar yaparak
yaratici diisiince ve katkilarini ortaya koymalarinin saglanmis olacagi belirtilmistir. Ogrencilerin problem
turlerini belirleme dizeylerinin diisik oldugu ve tirl en zor belirlenen problemlerin eksik ya da fazla
bilgi iceren problem, sayisal veri icermeyen problem ve gercek hayatin bir uygulamasini konu edinen
problem oldugu belirlenmistir. Elestirel dislinmenin degerlendirilmesi ve gelisimine etkili olabilecek
matematik problemlerinin ise agik uglu ve gergek hayatin yansimalari olan problemler olmasi gerektigi
ifade edilmistir. ilkokul matematik ders ve 6grenci galisma kitaplarinda ¢ogunlukla sonug bilinmeyenli
problemlere yer verildigi, karsilastirma problemlerine neredeyse hi¢ yer verilmedigi belirtilen sonuglar
arasindadir. Okul 6ncesi 6gretmen adaylarinin toplama ve ¢ikarma islemlerinde daha ¢ok sonug
bilinmeyenli problem tiirlerine yer verdikleri buna karsin c¢ocuklara karsilastirma ve baslangig
bilinmeyenli problemleri sunmadiklari belirlenmistir. Matematik 6gretmenlerinin ise daha ¢ok sozel, kisa
ve ¢ok sayisal veri icermeyen problemleri tercih ettikleri gorilmustir.

Derleme, Ozel egitim ve Olgek gelistirme makalelerin konu egilim ve sonuglarina iliskin bulgular da
siraslyla asagida sunulmustur.

Matematik egitiminde problem temali yapilan derleme niteligindeki arastirmalar incelendiginde on
dort galismanin mevcut oldugu belirlenmistir. Bu on doért ¢alismanin dort tanesinde bir geometri yazilim
programi ile birlikte gerceklestirilen problem ¢6zme deneyimleri konu edinilmistir. Arastirmalar da bazen
bir bazen birka¢ program birlikte uygulamalara eslik etmistir. Bu programlar Geogebra, Blockly yazilimi,
Autography ve Excel programlari, Graphing Calculator ve Geometers Sketchpad seklindedir. Derleme
calismalarin U¢ tanesinde ders kitaplari incelenmistir. Bu arastirmalarin ikisinde arastirmacilar ders
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kitaplarini problemlere yer verme agisindan incelemiglerdir. Digerinde ise Tiirkiye ve Amerika’daki ders
kitaplari oran ve oranti konusundaki problemler temelinde karsilastirilarak incelenmistir. iki arastirma da
PISA temelinde yapilmistir. Bunlardan birinde alti yil boyunca ortadgretime gegis sinavinda sorulan fen
ve matematik sorulari PISA 2012 problem ¢6zme gergevesine gore degerlendirilmistir. Digerinde ise PISA
sinavlarinda bir bélim olan problem ¢ozme testinde kullanilan karmasik problemlerin dogasi ve
ozellikleri kaleme alinmistir. Diger derleme arastirmalarda ise problem ¢dzmenin tanimi, ozellikleri
tizerinde durularak okuyuculara detayh bilgiler sunulmustur. Bir arastirmada da arastirmacilar problem
¢6zme ve problem ¢dzme becerilerinin tanimi ve 6zelliklerine ek olarak problem ¢6zme becerilerinin
degerlendirilmesinde kullanilan alternatif yontemleri avantaj ve sinirhliklariyla beraber ele almiglardir.
Derleme arastirmalarin yalnizca bir tanesi problem kurma Uzerine olup bu arastirmada da fen ve
matematik mifredatindaki problem kurmanin 6nemi tizerinde durulmustur.

Matematik egitimi alaninda problem temali yapilan 06zel egitim arastirmalarinin sayisi bestir.
Arastirmalarin hepsi konu olarak problem ¢ézme lzerine egilmislerdir. Katilimcilarin 6zel egitim kismini
olusturan durumlar; gérme engelli, zihinsel yetersizligi olma, otizmli olma ve Ustliin yetenekli olma
seklindedir. Arastirmacilar genelde yontem olarak tek denekli deneysel model ile arastirmalarini
yurutmdislerdir. Tek denekli deneysel modellerde kullanilan semaya dayali problem ¢dzme stratejisi
problem ¢6zme performansi lizerinde etkili olmustur. Diger iki arastirma ise daha ¢ok durum ¢alismasi
seklinde olup ustliin yetenekli 6grencilerin problem ¢6zme konusundaki bilissel ve motivasyonel
ongordleri incelenmistir. Her iki arastirmada da onuncu sinifa devam eden (g Ustlin yetenekli 6grenci ile
problem ¢6zme oturumlari gergeklestirilmistir. Katilimcilarin bilissel ve motivasyonel ongérilerinin
ylksek oldugu tespit edilmistir. Bu bes arastirma haricisinde bir arastirmada da Ustiin yetenekli
dgrencilere matematik 6gretiminde PDO’niin yeri ve 8nemi hakkinda bilgiler veren derleme bir arastirma
mevcuttur. Bu arastirmada da PDO’niin gerekliligi nedenleriyle beraber agiklanarak Bilim ve Sanat
Merkezi’nde PDO ile ilgili yapilan etkinlik 6nerileri sunulmustur.

Tirkiye’de matematik egitimi alaninda yapilan problem temali makalelerde 7 adet 6lgek gelistirme
arastirmasina rastlanmistir. Bu arastirmalardan 4’Gnde baska bir dilde gelistirilen bir 6lcegi Turkce ye
cevirerek gecerlik ve giivenirlik yapmislar yani 6lcegi Tiirkce ye uyarlamiglardir. 3’tGinde ise arastirmacilar
ilgili konuda bir o6lgek gelistirmeye calismislardir. Bu olgeklerin 6’sinda problem ¢dzme 1’inde ise
problem kurma konu edinilmistir. Problem ¢6zme konusu altinda ise inang, tutum, algi, yansitici
dislinme becerisi ve iki tane de problem ¢dzme tercihlerini belirlemeye yoénelik alt konu bashklari
¢alisiimistir. Bu baglamda 6lgek gelistirme arastirmalari 6zellikle problem ¢dzmeye ydnelik bilhassa da
problem ¢ézmede duyussal degiskenlere yoneliktir denilebilir. Gegerlik ve glivenirlik ¢alismalari igin 4
arastirmada ortaokullar,3 arastirmada ise 6gretmen adaylarindan veriler toplanmistir. Gelistirilen veya
uyarlanan 6lgekler son haliyle en az iki boyut ve en az 14 madde, en ¢ok bes faktér ve 36 maddedir.

Sonug ve Tartisma
Bu bélimde arastirmanin alt problemleri dogrultusunda ulasilan sonuglar sirasiyla verilmistir.

Tiirkiye’de Matematik Egitimi Alaninda Problem Temali Yapilan ve Tirkiye’deki Egitim Dergilerinde
Yayinlanan Makalelerin Yapilarina iliskin Sonuglar

Birinci alt problem kapsaminda ¢alismalarin yayin yillari, yontemleri, ¢calisma grubu, veri toplama
araclari, veri analiz yontemleri ve yayin diline yonelik ulasilan sonuglar sirasiyla su sekilde 6zetlenebilir.

e Yayin yillari agisindan incelendiginde; Tirkiye’de matematik egitimi alaninda problem kavrami
temali ¢alismalarin 1984 yilinda basladigi ve 2002 yilina kadar duragan giden bu sirecin bu yildan sonra
artis gosterdigi belirlenmistir. 2017 yilinda 36 calisma ile en fazla frekansa ulasmistir. Yillar icerisindeki
artisa dair benzer sonuglar matematik egitimi alaninda problem ¢ozme ile iliskili olan modelleme
calismalarini inceleyen arastirmalarda da ifade edilmektedir (Aztekin ve Taspinar Sener, 2015; Ciltas,
2017).

e Kullanilan yontemler agisindan ele alindiginda nitel yaklasiminin ve bu kapsamda durum ¢alismasi
yonteminin daha fazla tercih edildigi belirlenmistir. Bu sonug problemin bireyi karmasikliga iten bir
durum (Sheffield ve Cruikshank, 2005) olmasi nedeniyle karmasik olan problem ¢6zme veya kurma
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surecinin arastirmacilar tarafindan farkli yonleriyle agiklanmaya caligiimasinin bir sonucu olarak
gorilebilir. Ayrica bu sonu¢ modelleme galismalari ile de paralellik géstermektedir (Aztekin ve Taspinar
Sener, 2015; Ciltas, 2017). Nicel yaklasim altinda; betimsel, deneysel ve o6lgek gelistirme calismalari
yapilmistir. Deneysel calismalarin biiyiik ¢ogunlugunun ise PDO odakli oldugu séylenebilir. Farkli
alanlarda yapilan PDO odakli calismalarda da deneysel galismalarin agirlikli olarak tercih edildigi ifade
edilmistir (Biber, Ersoy ve Biber, 2014; Tosun ve Yasar, 2015, Yurtseven ve Oguz, 2016). Kullanilan
yontemler arasindan en az tercih edilen ise olgubilim ve eylem arastirmalaridir.

e Calisma gruplari agisindan incelendiginde en fazla ¢alismanin ortaokul ve bu diizey igerisinde de
7. sinif diizeyinde yapildigi gériilmektedir. ikinci sirada ise tiniversite diizeyi gelmekle birlikte bu diizeyde
yapilan ¢alismalarin tamamina yakini egitim fakiltesi kapsaminda yapilmistir. Burada dikkat geken
sonuglar ise ilkokul 1. sinif diizeyinden 7. sinif duzeyine kadar yapilan ¢alismalarin sayisinin giderek
artmasi 8. sinifta bu sayinin kismen de olsa diismesi ve lise de olduk¢a azalmasidir. Okul 6ncesi diizeyde
yapilan ¢alisma sayisinin az olmasi o yastaki 6grencilerin diizeylerinden kaynakli olabilir. Ogretmenlere
yonelik yapilan ¢alismalar az olmakla birlikte matematik ve sinif 6gretmenleri ¢calismalarda yer almistir.
Lisansustlu dlzeydeki ogrencilere, yoneticilere ve velilere yonelik hi¢ calisma olmamasi ilging bir
sonugtur. Matematik egitimindeki genel egilimleri belirlemeye yonelik arastirmalarda da galismalarin en
fazla ortaokul (Baki, Gliven, Akkan ve Cakiroglu, 2011; Ciltas 2012) ve Universite (Ciltas vd., 2012; Ulutas
ve Ubuz, 2008; Yicedag ve Erdogan, 2011) dizeyinde oldugu ifade edilmistir. Problem kavramina daha
yakin olan modelleme galismalarinda ise Universite diizeyinin daha agirhkh kullanildigi séylenebilir
(Aztekin ve Taspinar Sener, 2015; Ciltas, 2017).

e Kullanilan veri toplama araglari agisindan ele alindiginda; en fazla basari testleri ve gériismeler
kullanildigi goralmustir. Kullanilan diger araglar ise kullanim sikhgina gore sirasiyla problem kurma
testleri, anket(acik uclu anket/6lgek vb), gbzlem ve hazir dokiimanlar seklindedir.

e Veri analiz yontemleri agisindan ele alindiginda ¢alismalarda en fazla kullanilan nicel veri analiz
teknikleri sirasiyla; betimsel istatistikler, bagimsiz/bagimli érneklem t-testleri, korelasyon ve tek yonli
varyans analizidir. Nitel veri analiz tekniklerinden ise en fazla betimsel analiz ardindan igerik analizi
kullantimustir.

e Yayin dilleri agisindan incelendigine calismalarin vyaklasik dortte Uglinlin Tiurkce olarak
yayinlandigi, geriye kalanin ise sirasiyla ingilizce ve hem Tiirkce hem de ingilizce olarak yayinlandig
belirlenmistir. Bu durum Tiirkiye’de yapilan g¢alismalarin incelenmesinin bir sonucu olmakla birlikte
matematik egitimi alaninda tim calismalari inceleyen calismalarda da dile getirilmektedir (Ciltas vd.,
2012; Ulutas ve Ubuz, 2008).

Tiirkiye’de Matematik Egitimi Alaninda Problem Temali Yapilan ve Tirkiye’deki Egitim Dergilerinde
Yayinlanan Makalelerin Konularinin Egilimlerine ve Sonuglarina iliskin Sonuglar

Tirkiye'de problem temali yapilan arastirmalar galisilan konu agisindan incelendiginde arastirmalarin
buyuk bir bolimunin (%65) problem ¢ézme konusuna yoneldigi gorilmektedir. Bu konunun haricinde
problem kurma, PDO ve problemin yapisi konulari da problem temali arastirmalarin inceleme konusunu
olusturmustur. Problem ¢6zme bashginda alt konu basliklari ise en ¢ok ¢alisilma sirasi ile problem ¢6zme
basarisi, problem ¢ézme siirecindeki davranislar, problem ¢6zme becerileri, problem ¢ézme stratejileri,
hata/sorun/gticliik/kavram yanilgisi ve problem ¢6zmede duyussal degiskenler alt baslklaridir. Problem
kurma konu basliginda ise problem kurma becerisi, problem kurma basarisi, hata/sorun/gticliik, problem
kurmada duyussal degiskenler, problem kurma temelli 6gretim ve problem kurma sirasinda basvurulan
stratejiler alt konu basliklarini olusturmaktadir. PDO konu basligi basli basina bir 8grenme modelinin
deneysel arastirmalarla ylruttldigi bir konu bashgl olmustur. Bu baslikta basari, tutum, goris, kalicilik,
problem ¢6zme becerileri, 6z-yeterlik ve 0z-degerlendirme gibi yapilarin degisimleri incelenmistir.
Problemin yapisi konu bashgi ise matematik problemine iliskin gelistirilen metaforlar/algilar/gorisler ve
problem tirleriyle ilgili arastirmalar alt bashklariyla yarataimastar.

Calisilan konu agisindan yapilan arastirmalar degerlendirildiginde, Problem ¢6zme ve problem kurma
ana basliklarinin alt basliklar agisindan ¢ogunlukla ayni oldugu goriilmektedir. Matematik 6gretiminin
ana amacinin ogrencileri Ustin birer problem ¢oziici olarak yetistirmek (Schoenfeld, 1992) oldugu ve
matematik 6gretiminin en dnemli ve ayrilmaz bir pargasinin problem ¢dzme olmasi gerektigi (MEB,
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2018) goz 6niline alindiginda problem temali galismalarin neden biyik bir boliminiin problem ¢ézme
temelinde planlandigi daha anlamh hale gelmektedir. Ancak problem kurma (%21) problem ¢6zmeye
gore oldukega az ¢alisiimistir. Ancak arastirmalar (Dede ve Yaman, 2005) 6grencilerin iyi birer problem
¢Ozicller olarak yetismelerin yaninda ayni zamanda iyi de birer problem kurucular olarak da
yetistirilmelerini 6nemsemektedir. Clinkii Mestre (2002)'ye gbre problem kurma, problem ¢ézmeden
daha kompleks bir aktivitedir ve 6gretmenlerden problem kurmayi sadece derste yapilan bir aktivite
degil ayni zamanda bir degerlendirme araci olarak da gérmeleri beklenmektedir.

Arastirmalarin yoneldigi konu bashgi ne olursa olsun bagari ve beceri alt basliklari 6nem arz etmistir.
Basari her zaman gunlik ve akademik hayatta énemli bir degisken olmustur. Clinkii basari notu, seviyesi
ya da puani sayesinde bir karsilastirma yapma imkani bulunur yani degerlendirmeye dayanak saglar.
Ornegin lilkemizde matematik basarisi, problem ¢ézme basarisi uluslararasi yapilan sinav sonuglarindan
hareketle belirlenebilir ve bu sonuglara gore bir takim o6nlemler alinabilir veya egitim reformlari
yapilandirilabilir. Tabi bunun yaninda problem ¢ézme becerisi de arastirmalarin olduk¢a yoneldigi bir
baslik olarak ortaya ¢ikmistir. Masal vd. (2013) problem ¢6zme becerisine bilissel ve davranissal bir siireg
olarak bakilabilecegini belirtmektedir. Ogrencilerin problem ¢ézme siirecindeki becerileri gelistikce
problem ¢6zme basarilarinin da artmasi beklenmektedir (Killpatrick, 1985). Bu durum problem ¢6zme
basari ve becerisinin fazla ¢alisiimasinin bir nedeni olarak gorilebilir.

Matematiksel problem ¢ézme genel olarak Polya tarafindan olusturulan hiyerarsik yapi ile anilmasina
ragmen bu siirecte en az o kadar dnemli olan bir diger faktér de st bilistir (Lester, 1994). Ustbilis ve
problem ¢6zmenin bir arada oldugu calismalar mevcut olmasina ragmen bu sayinin olduk¢a duistk
oldugu soylenebilir.

Problem ¢6zme ve kurma sirecinde yapilan hatalar, sorunlar da bir alt bashk olarak karsimiza
cikmaktadir. Hatalarin ve yanilgilarin tespit edilmesi, 6grencilerin problem ¢6zme siirecinde gostermis
olduklari basarisizigin sebeplerini belirlemek adina énemli bir adim oldugundan (Baki, Karatas ve Glven,
2002; Karatas ve Glven, 2004) yapilan arastirmalarda bu alt basligin 6ne ¢ikmasi 6nemlidir. Ancak belki
bu arastirmalarda sunulan hatalar baska arastirmacilar tarafindan her matematik 6grenme alani ve alt
6grenme alani icin toparlanarak okuyuculara sunulabilir. Ayrica bu alt baslikta daha ¢ok kesirler Gzerinde
bir yigiima mevcuttur. Ogrencilerin basarisinin diisiik oldugu diger alt 6grenme alanlari da tespit edilerek
arastirmalarda buralara agirlik verilebilir.

Problem ¢ozme sirecindeki davraniglar da olduk¢a ragbet goren bir alt konu bashgl olmustur.
Problem ¢dzme davranislari, problem ¢ézme siirecindeki zihinsel faaliyetlerin gozlenebilir bir Grini
olarak tanimlanmaktadir (Erden, 1984). Dolayisiyla bu alt bashkta da olduk¢a cok degiskenin
incelenmeye alindigi gériilmektedir.

Problem ¢ozme ile ilgili arastirma sonuglari belirlenen kodlar bazinda asagidaki sekilde 6zetlenebilir.

e Problem ¢dzme basarisini inceleyen arastirmalarin neredeyse yariya yakininin deneysel olarak
ylratalmistir. Bu arastirmalarda bagimsiz degiskenler (etkinlik temelli 6gretim, Cabri’nin uygulanmasi,
problem ¢6zme basamaklarinin gosteri araglari ile 6gretimi, canlandirma yontemi, cebir egitimi, yazilim
uygulanmasi, kisisellestirilmis matematik problemleri uygulamasi, bilgisayar destekli egitim, Ustbilissel
beceri egitimi, 6grenme stratejileri) seklinde genis bir yelpazede yer almistir. ifade edilen bagimsiz
degiskenler problem ¢6zme basarisini olumlu yénde etkileyerek arastirma gruplarinin problem ¢ézme
basarisina katki saglamistir (Orn: Giiven ve Karatas, 2009; Kirma¢ ve Bulut, 2013; Kdsece Logoglu ve
Uredi, 2017; Kiipgli, 2012). Bu basliktaki ¢calismalarin bir kismi da betimsel olarak yiritiilmistir. ilgili
arastirmalarin sonuglari hedef kitleleri agisindan oldukga farklik géstermekle birlikte yine de su sonug
cikarlabilir: Rutin olmayan problemler konusunda katilimcilarin basari seviyesi disuktir (Dindar ve
Yaman, 2015; Isik ve Kar, 2011; Olkun vd., 2009). Ancak rutin problemleri ¢6zme noktasinda rutin
olmayan problemlere gére daha iyi bir performans ortaya koymaktadirlar (Orn: Bal, 2015; Giiler ve Didis
Kabar, 2017). Ayrica problem ¢6zme basarisinda okuma ve anlama olduk¢a 6nemlidir (Ulu, 2016).

e Arastirmalar problem ¢6zme sirecinde bireylerin davranislarini bircok yonden ele almislardir.
Ogretmen adaylari problem ¢dzme siirecindeki elestirel diisinme becerileri agisindan orta, analitik
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disiinme becerileri, fonksiyonel disiinme becerileri seklinde tanimlanan davranislar agisindan da
yetersiz bulunmuslardir. Ogretmenler problem ¢dzme siirecinde en ¢ok plan hazirlama asamasinda
Ogrencilerinin Ust bilislerini daha iyi aktive edebilmektedirler. Ayrica 6grenciler onlara sinavlarda agik
uclu sorular soruldugunda testlere gore daha cok bos birakma davranisini sergilemektedirler.
Katilmcilara sunulan adidaktik bir ortam onlarin problem ¢6zerken farkl ¢éziimler sergileme davranisini
pekistirmistir. Ayrica katilimcilar problem ¢ézme siirecinde model kurma agisindan da yuksek basari
gosterememektedirler.

e Problem ¢ézme stratejileri noktasinda katilimcilarin basarili olduklarini ve olmadiklarini séyleyen
arastirmalar mevcuttur. (Bayazit, 2013; Girblz ve Guder, 2016). Ancak bu arastirmalarda problem
¢6zme stratejileri egitimi gibi uygulamalarin bu stratejilerin kullanimini destekledigi sonucu ortaktir.

e Problem ¢6zme becerilerini matematiksel yazma etkinlikleri ve okudugunu anlama egitimleri gibi
uygulamalar arttirmaktadir. Problem ¢ézme becerileri ile bazi degiskenler (aritmetik islem becerisi,
Ustbilissel diizenleme becerileri, okudugunu anlama becerisi) arasinda kuvvetli iliskiler s6z konusudur.

e Katilimcilar en gok problemi anlayamamaktan kaynakli olmakla birlikte, bilgi eksikligi, bildiklerini
probleme aktaramama, bazi bilgileri gdzden kagirma gibi cesitli sebeplerden 6tiiri problem ¢ézerken
hata yapmaktadirlar. Ogretenlerin tutum ve diisiincelerini 6grencilerine yansittiklari géz éniine alinirsa
ogretmenlerdeki gliclik, sikinti, yanilgl ve hatalarin tespit edilip giderilmesiyle ilgili yapilacak ¢alismalarin
faydali olacagi dustinilmektedir.

e Yapilan arastirmalarda katilimcilarin problem ¢ézmeye yonelik inang, tutum ve algilari yiiksek
olmakla birlikte adaylar problem ¢é6zmenin 6neminin de farkindadirlar.

Problem kurma ile ilgili arastirma sonuglari belirlenen kodlar bazinda asagidaki sekilde 6zetlenebilir.

e Katilimcilarin problem kurma becerisi de oldukg¢a dislik diizeydedir. Kurulan problemler
¢ogunlukla alistirma diizeyindedir. Problem kurma becerisi ile problem ¢dzme becerisi iliskili degiskenler
degillerdir.

e Problem kurma basarisi 6gretmenler ve ilkokul 6grencileri harig diger katilimcilarin orta ve disik
diizeydedir.

e Problem kurmada yapilan hatalar veya cekilen giicliikkler konuya gore farklilik gostermekle birlikte
hatalar ve giiglikler oldukga gesitlidir.

o (Ogretmen adaylar (Unlii ve Sarpkaya Aktas, 2016) ve 6gretmenler (Kilig, 2013b) problem kurma
acisindan yiiksek inang ve dogru algilara sahip olmasina ragmen bu inang ve algilarini ders ortamlarina
yansitma noktasinda yeterli dizeyde degillerdir (Albayrak vd., 2006; Kar ve Isik, 2013). Ayrica problem
kurma calismalarina egitim-6gretim ortamlarinda neden yeterince yer verilemedigi konusu daha ayrintil
olarak calisilarak bu arastirmanin sonuclarina gore o6gretmenlere onerilerde bulunulabilir. Clnki
ogretmenlerin derslerinde problem kurma calismalarina yer vermesi matematiksel kavram ve
yontemleri 6grencilerin algilamasi igin bir firsat sunar (Isik Tertemiz ve Sulak, 2013). Ancak Yenilmez ve
Ev Cimen (2014) o6gretmen adaylarinin 6rnek, alistirma ve problem kavramlarini birbirlerine
karistirdiklari problem yerine alistirma yazan 6gretmen adaylarinin sayisinin oldukga fazla oldugunu
belirlemislerdir. Dolayisiyla problem kavraminin yapisi ve problem-alistirma arasindaki fark arastirmalar
tarafindan irdelenmelidir.

e Problem kurma temelli yapilan uygulamalar, faaliyetler verilen egitimler 6grencilerin bu yondeki
ve diger yonlerdeki davranislarini (matematiksel muhakeme, matematiksel durumlari kesfetme ve
matematiksel durumlari s6zIi veya yazili olarak ifade edebilme) olumlu yonde etkilemistir.

e Ogretmen adaylarinin problem kurma sirasinda basvurduklari stratejiler problemin serbest,
yapilandiriimis ve yari-yapilandiriimis olma durumuna gore farkhlik arz etmektedir.

PDO ile ilgili arastirma sonuglari belirlenen kodlar bazinda asagidaki sekilde 6zetlenebilir.

e PDO basari, tutum ve kalicilik (Giinhan ve Baser, 2008, Ozgen ve Pesen, 2008, Uygun ve Tertemiz,
2014) Uzerinde oldukga etkilidir. Bu anlamda istenilen yondeki degisiklikleri yaratmak icin matematik
derslerinde PDO uygulamalarina daha cok yer verilmesi gerektigi sdylenebilir.

Problemin yapist ile ilgili arastirma sonuglari belirlenen kodlar bazinda asagidaki sekilde 6zetlenebilir.
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e Ogretmen adaylarinin problemler hakkindaki gériisleri arastirmacilar tarafindan oldukca
6nemsenmistir. Hem 6gretmen adaylarn (Akkas vd., 2015; Bal, 2015), hem de 6grenciler (Isik Tertemiz,
2017) problemin yapisi hakkinda dogru fikirler beyan etmislerdir. Problem daha ¢ok yigilmali yapi/¢6ziim
metaforu ile 6zdeslestirilmistir. Ogretmen adaylarina gére iyi bir problem acik, net, anlagilir ve ilgi cekici
olmaldir.

e Problem tirlerinden daha ¢ok rutin diyebilecegimiz problem tirlerinin tercih edildigini ancak agik
uclu problemler, rutin olmayan problemler gibi problemlerin derslerde ¢ok fazla yer bulmadigini
soylemek mimkindir. Arastirmalar (Isik ve Kar, 2011) 6grencilerin rutin olmayan problemlerde rutin
problemlere gore daha ¢ok sorun yasadiklarina ve o6zellikle rutin olmayan problemlerde problemi
anlama asamasinda zorluk gektiklerine (Tagpinar Sener ve Bulut, 2015) dikkat cekmektedir. Bu baglamda
O0gretmenlerin derslerinde daha fazla rutin olmayan tarzdaki problemlere yer verilmesi dnerilebilir.

Bu calismalara ek olarak problem temali yapilan derleme niteligindeki arastirmalarin %93’lik bir
kismi problem ¢dzme Uzerine egilmistir. Derleme arastirmalarinin geri kalan kismini ise problem kurma
olusturmaktadir. Problem ¢ézmeye yonelik bu derleme makalelerinin; %29 luk kismi dinamik geometri
programlarinin problem ¢ézme (zerine sagladigi firsatlari okuyucuya sunmustur. %21’i ders kitaplarini
incelemis, % 14’0 PISA’ya gore degerlendirme yapmistir. Problem ¢ézmenin geri kalan % 29°luk kismi ise
problem ¢ozme ve 6zellikleri (izerine yapilan genel bilgilendirmelerden olusmaktadir.

Matematik egitimi alaninda problem temali yapilan 6zel egitim arastirmalarinin sayisi bestir.
Arastirmalarin hepsi konu olarak problem ¢6zme Uzerine egilmislerdir. Katilimcilarin 6zel egitim kismini
olusturan durumlar; gérme engelli, zihinsel yetersizligi olma, otizmli olma ve Ustliin yetenekli olma
seklindedir. Yapilan tek denekli deneysel arastirmalar sonucunda; kullanilan semaya dayali problem
¢6zme stratejisi problem ¢ézme performansi lzerinde etkili oldugu ifade edilmistir. Ayrica Ustlin
yetenekli 6grencilerin bilissel ve motivasyonel dngorulerinin yiksek oldugu tespit edilmistir.

Tirkiye’de matematik egitimi alaninda yapilan problem temali makalelerde yedi adet &lgek
gelistirme arastirmasi mevcuttur. Bu 6lgeklerin altisinda problem ¢ézme birinde ise problem kurma konu
edinilmistir. Problem ¢ézme konusu altinda ise inang, tutum, algi, yansitici disiinme becerisi ve iki tane
de problem ¢dzme tercihlerini belirlemeye yonelik alt konu baglklari ¢alisiimistir. Bu baglamda odlgek
gelistirme arastirmalan o6zellikle problem ¢dzmeye yonelik bilhassa da problem ¢ézmede duyussal
degiskenlere yoneliktir denilebilir. Gegerlik ve glivenirlik calismalari igin dort arastirmada ortaokullar Gi¢
arastirmada ise 6gretmen adaylarindan veriler toplanmistir.

Oneriler
Calismalar sonucunda ulasilan sonuglar dogrultusunda yer verilebilecek éneriler;

> Ogrencilerde problem ¢dzme diisiince ve becerisinin temellerini saglam bir sekilde atabilmek
adina okul 6ncesi donemde calismalara daha fazla yer verilebilir.

» Rutin olmayan problemlerde 6&grencilerin  basarisinin  disik olmasindan  hareketle
o6gretmenlerin ders ici uygulamalarinda bu problem tiiriine yonelik calismalara daha fazla yer
verilebilir.

» Hata/sorun/giicliik/kavram yanilgisi basliklari Gzerine yapilan ¢alismalarin belli bir konu alanina
(6rnegin kesirler konusu) odaklanmasi ve tekrarlamasinin yerine diger konu alanlarinda da
yuratilmesi bu alana destek saglayabilir. Ayrica tespit edilen hata/sorun/glglik/kavram
yanilgilarinin ise giderilmesi yoniinde deneysel galismalarin tasarlanabilir.

» Problem kurma calismalarinin da olduk¢ca 6nemli olmasi ve problem ¢6zme alanindaki
calismalara kiyasa daha az olmasindan hareketle bu alanda gerek sinif i¢i uygulamalarin gerekse
akademik arastirmalarin sayisi artirilabilir.

» Problem ¢ozebilmenin sahip oldugu 6nem ve 6zel egitim alanindaki ¢alismalarin sayisinin az
olmasindan hareketle bu alanda daha fazla ¢alisma yapilabilir.
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