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This study aimed to investigate the mathematical problem posing skills of gifted
students. The participants of the study, designed as a case study, were 55 middle
school students (20 sixth grade, 17 seventh grade, 18 eighth grade) who were studying
at Science and Art Center in a city in the Eastern Anatolia region. Data were collected
through a problem posing form which includes a semi-structured problem posing task
in which the students were asked to make up three problems (easy, moderately
difficult, and difficult) about three different figures given. The students’ responses to
the problem posing task were analyzed with descriptive analysis method. Results
showed that almost all of the problems posed by students were mathematical
problems. Seventh and eighth-grade students posed more non-mathematical
problems than sixth-grade students. Results also revealed that the students mostly
posed extensive problems (related to further steps beyond the three given figures) in
easy, moderately difficult and difficult tasks. Problem posing rates of the students with
the level of difficulty that progresses hierarchically as desired were found to be quite
low in the progression analysis of problems’ difficulty level.
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Bu galismada Ozel yetenekli 6grencilerin matematiksel problem kurma becerilerinin
incelenmesi amaglanmistir. Calismada, durum galismasi kullanilmistir. Galismanin
katilimcilarini Tirkiye’nin Dogu Anadolu Bolgesi’ndeki bir ilde bulunan Bilim ve Sanat
Merkezi'nde 6grenim gérmekte olan 55 ortaokul (20 altinc sinif, 17 yedinci sinif, 18
sekizinci sinif) 6grencisi olusturmaktadir. Veri toplama araci olarak, yari-yapilandiriimis
bir problem kurma gorevinden olusan problem kurma formu kullaniimistir. Problem
kurma gorevinde 6grencilerden, verilen Ug farkli sekil ile ilgili basit, orta ve zor diizeyde
tic farkli problem kurmalari istenmistir. Ozel yetenekli 6grencilerin problem kurma
gorevine verdikleri yanitlar betimsel analiz yontemiyle incelenmistir. Bulgulara gore,
ozel yetenekli 6grencilerin kurdugu problemlerin tamamina yakininin matematiksel
problemler oldugu tespit edilmistir. Yedinci ve sekizinci sinif seviyelerinde
matematiksel olmayan problem kuran 6grenci sayisinin altinci sinifa gére fazla oldugu
belirlenmistir. Ozel yetenekli 6grencilerin kolay, orta ve zor problem kurma
gorevlerinde agirlikli olarak genis kapsamli problemler (verilen g seklin 6tesinde daha
ileri basamaklarla ilgili problemler) kurdugu goérilmustir. Problemlerin zorluk dizeyi
ilerleme analizinde, 6zel yetenekli 6grencilerin istenen sekilde hiyerarsik ilerleyen
zorluk dlzeyine sahip problem kurma oranlarinin olduk¢a diisiik oldugu sonucuna
varilmigtir.
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Introduction

In recent years, the term ‘giftedness’ itself and meeting the academic needs of gifted students have
drawn attention all around the world (Smedsrud, 2018). Giftedness can be defined as an extraordinary
competence systematically developed in at least one field (Nolte, 2018). Some models have been
developed to explain the term; and several researchers have tried to identify the phenomenon from
various perspectives. Though there is not a consensus on the definition of the term, all of the models
developed to explain giftedness share the same key concept as ‘creativity’ (Gagné, 2003; Renzulli, 2012).
In this context, one of the main goals of special education for gifted students is to enable these students
to contribute the society as creative and productive individuals (Davis & Rimm, 2004; Singer, Sheffield, &
Leikin, 2017a).

Along with giftedness in a general sense, mathematical giftedness as a special term in the field, is the
other one of issues the researchers have excessively focused on during the last two decades. As the
dependence on developing technologies increases in the world, it becomes important to educate
students who are creative and gifted in maths, science and technology (Sheffield, 2018). However, there
is not a common and clear definition of mathematical giftedness in the relevant literature. According to
Krutetskii (1976), whose studies on mathematical talent have been appreciated, mathematical
giftedness is the combination of mathematical abilities which appears as an extraordinary creativity or a
successful performance in a specific mathematical task. Goldberg (2008) defines mathematically gifted
students as those who are aware of the aesthetical value and use of maths. These students expect the
school provide them more challenging problems and tasks rather than restricted experiences. Besides,
mathematically gifted students exhibit higher level of inductive thinking, logical reasoning and intrinsic
motivation (Leikin, Leikin, Paz-Baruch, Waisman, & Lev, 2017b; Miller, 1990; Smedsrud, 2018).

The common focus of studies on mathematical giftedness has evolved to the exploration of gifted
individual’s mental structure from basically defining the term itself (Yazgan-Sag, 2019). In this context,
some characteristics of mathematically gifted individuals were be determined to be prominent in the
literature (Freiman, 2018; Gutierrez, Benedicto, Jaime, & Arbona, 2018; Johnson, 2000; Krutetskii, 1976,
Leikin, et al., 2017b; Miller, 1990; Poulos & Mamona-Downs, 2018; Sheffield, 2018; Sriraman, 2005,
Wagner & Zimmerman, 1986; Young & Worrell, 2018). These are as follow:

e Outstanding curiosity for mathematical knowledge and dealing with maths,

e Being able to abstract, generalize or realize mathematical structures, relationships or patterns,
e Being practical in comprehending and solving mathematical ideas or structure of problems,

¢ Solving a problem with a specific strategy which is different from prototypes,

e Mathematical creativity,

e Flexibility in in mathematical reasoning and problem solving,

e Processing and organizing data,

¢ Being able to evaluate the correctness and wrongness of a structure,

e Logical reasoning and deduction,

e Being able to transfer an existing mathematical knowledge into a newly topic and being able to pose a
problem.

The ability of problem posing that researchers (e.g., Freiman, 2018; Gutierrez et al., 2018; Johnson,
2000; Krutetskii, 1976; Miller, 1990; Poulos & Mamona-Downs, 2018; Sheffield, 2018; Sriraman, 2005,
Wagner & Zimmerman, 1986) focus on is one of the characteristics of mathematically gifted students
and constitutes the context of this study. Thus, the current study will deal with relevant literature on
problem posing.
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Mathematical Problem Posing and Its Importance for Students

In the past two decades, problem posing is considered as a crucially important intellectual activity in
the research on mathematics education (Cai et al., 2019). Problem posing can be defined as generating a
new problem about a situation, mathematical statement or diagram (Cai et al., 2019; Stoyanova &
Ellerton, 1996). Problem posing is accepted as an efficient strategy which allows students to have new
opportunities for a more enhanced learning and a better development on mathematics. Moreover,
problem posing is seen as an assessment tool providing more data on students’ comprehension of
mathematical concepts and structures (Cai & Hwang, 2019; Cai et al., 2019; English, 2019; Xu, Cai, Liu, &
Hwang, 2019).

While the importance of problem solving has been taken into consideration in mathematics
curriculum for a long time, problem posing has just recently become popular in educational systems
(Altun, 2015; Cai & Hwang, 2019; Xu et al., 2019). National Council of Teachers of Mathematics [NCTM]
(2000), while highlighting thinking, reasoning and problem solving processes, requires from students to
pose problems which are based on various conditions inside and outside of maths. In the context of
Turkey, it is remarkable that problem posing has gained importance in mathematics curriculum since
2005 when the education system is renewed with constructivist approach. Though the updated
mathematics curriculum does not include problem posing in detail, problem posing exists as a sub-
component in some learning outcomes (Ministry of National Education [MoNE], 2018).

When the literature on mathematics education is examined, it can be seen that there are several
benefits of problem posing for students. In this context, most of the studies focused on the effects of
problem posing on cognitive skills. These studies showed that problem posing develops students’
mathematical understanding (e.g., Cai et al., 2013; 2019; Canturk-Gunhan, Gecici, & Gunkaya, 2019;
English, 2019; Kilic, 2019; Leikin, 2015; Leikin et al., 2017a; Silver & Cai, 1996). Problem posing process
reveals errors and mistakes about mathematical concepts and situations the students may possibly
have; thus teachers can take necessary precautions (Cai & Hwang, 2019; English, 2019; Korkmaz & Gur,
2006). On the other hand, some studies stressed possitive effects of problem posing on some affective
variables such as attitude and motivation (Guzel & Biber, 2019; Turhan & Guven, 2014).

In the relevant literature, some studies stated that problem posing tasks have positive effects on
thinking skills. These studies assert that problem posing tasks develop students’ abilities on critical,
flexible and creative thinking (Chen & Cai, 2019; Singer, Ellerton, & Cai, 2015; Singer, Sheffield, Freiman,
& Brandl, 2016; Singer, Voica, & Pelczer, 2017b). All these studies show that problem posing has a
crucial position in mathematics education.

Mathematical Problem Posing and Giftedness

In a number of studies, problem posing is mentioned as one of the characteristics of mathematically
gifted students (Espinoza, Lupiaiiez, & Segovia, 2016; Freiman, 2018; Gutierrez et al., 2018; Johnson,
2000; Sheffield, 2018; Singer et al., 2016; Sriraman, 2005). Freiman (2018) points out that gifted
students can generate original, valuable and comprehensive ideas. It is emphasized that these skills are
also interrelated with problem posing skill. Mathematically gifted students should be taught not only
how to solve a problem but also how to restate and pose a problem. These problems should be
authentic, challenging and should necessitate a certain level of effort to be solved (Singer et al., 2016).

Problem posing is correlated with creativity, an important concept of literature on giftedness, and it
is treated as an important indicator of creativity (Johnson, 2000; Sheffield, 2018). Creativity is closely
related to problem posing because lots of ideas are generated in creativity process (Silver, 1997; Yuan &
Sriraman, 2011). Besides, in the literature, it is asserted that problem posing is one of the creative skills
(Davis & Rimm, 2004). Liljedahl and Sriraman (2006) identify mathematical creativity as forming new
questions with an innovative view at a common problem.
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Another essential concept to be mentioned in giftedness literature is mathematical promise. NCTM
stated in 1980’s that the most ignored students are those who are mathematically gifted ones
(Sheffield, 2018). It is significant that NCTM suggested the term mathematical promise in 1990’s. The
mathematical promise concept points out that mathematical ability can be developed based on
experience (NCTM, 2016; Sheffield, 2018). Leikin (2009) stated that mathematical promise was a
concept developed to meet the term mathematical giftedness based on NCTM’s principle of equality. In
this sense, studies show that problem posing presents opportunities to mathematically promising
students to develop their abilities (Sheffield, 2003; Singer, Ellerton, & Cai, 2013).

When the current giftedness models are investigated, it is apparent that problem posing is an
element of these models. For example, a model, which aims at featuring mathematical giftedness and
creativity, was presented by Leikin, Koichu, and Berman (2009). In this model, mathematical giftedness
is correlated with problem posing. Besides, Assmus and Fritzlar (2018) state that problem posing and
solving exist in the circular process of their model where they interrelated mathematical giftedness and
creativity.

Studies on problem posing in giftedness and mathematics education literature can be divided into
three groups. In the first group, there are studies which investigate students’ problem posing skills and
mathematical thinking styles (Arikan & Unal, 2015; Erdogan & Erben, 2018; Espinoza et al., 2013, 2016;
Kesan, Kaya, & Guvercin, 2010; Levenberg & Shaham, 2014). Espinoza et al. (2013) analysed
mathematically gifted students’ responses in problem posing tasks for arithmetic. The study determined
that students pose problems which include various computing procedures and various semantic
structures. Erdogan and Erben (2018), who gained similar results with Espinoza et al. (2013), determined
that gifted students can pose problems on four operations with various semantic structures. Kesan et al.
(2010) stated that gifted students’ abilities as analysis and synthesis developed as a result of studying
with problem posing approach. Levenberg and Shaham (2014) determined that gifted students’ abilities
of problem posing on geometry terms are at low level. Some studies compared problem posing skills of
students who are gifted and non-gifted (Arikan & Unal, 2015; Espinoza et al., 2016). These studies
revealed that problem posing success of gifted students is higher, more solvable and semantically richer
than that of non-gifted students.

The studies in the second group are linked to creativity and problem posing. The results of the
studies show that problem posing activities develop creativity of mathematically gifted students (Singer
& Voica, 2015; Singer et al., 2016; Voica & Singer, 2013). Voica and Singer (2013) determined that
problem posing is more efficient than problem solving in encouraging creativity.

The last group of the related studies points out that problem posing can be used as an instrument to
identify gifted students (Kesan et al., 2010; Singer & Voica, 2015; Voica & Singer, 2014). Voica and Singer
(2014) mention three characteristics as the indicators of mathematical giftedness in terms of problem
posing: comprehending the concepts in detail, the skill of generalizing reasoning, a capacity to frame
and reframe content in order to devise new problems. In context with abovementioned literature, it is
possible to state that problem posing is an essential skill for gifted students.

Purpose and Significance of the Study

When international literature is analysed, it is seen that there are many studies analyzing gifted
students’ problem posing skills at various dimensions (e.g., Espinoza et al., 2013; 2016; Kesan et al.,
2010; Levenberg & Shaham, 2014; Singer & Voica 2015; Singer et al., 2016; Voica & Singer, 2013; 2014).
However, there are an inadequate number of studies focusing on gifted students’ problem posing
process in Turkey (Arikan & Unal, 2015; Erdogan & Erben, 2018). Considering this gap in the literature
and the emphasis on the problem posing among characteristics of mathematically gifted students, the
current study focused on mathematical problem posing skills of gifted students. Thus, the study is
anticipated to fill the gap in the literature on giftedness and mathematics education.
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Previous studies on gifted students’ problem posing skills (Arikan & Unal, 2015; Erdogan & Erben,
2018; Espinoza et al., 2013; 2016; Kesan et al., 2010; Levenberg & Shaham, 2014) focused on only one
grade level. Neither national nor international literature provides any study that investigated the across-
grades differences in gifted students’ problem posing skills. In this study, the differences in the problem
posing skills of gifted students according to grade levels are revealed. The study differs from previous
ones with this feature.

Leikin (2011) points out that the literatures on giftedness and mathematics education are
represented in one another in a limited level. Besides, the researcher states that studies on
mathematical giftedness do not deal with students’ level of mathematics learning and their
mathematical thinking processes sufficiently. Studies on gifted students’ problem posing processes are
very limited and there is an insufficient amount of knowledge. The current study is devoted to
investigate the qualities of problems posed by gifted students from various perspectives as well as
determining their deficiencies. In this sense, the findings of the study are expected to shed light on
further research on gifted students. Besides, the current research is essential in contributing existing
literature on problem posing.

Teachers’ analysis on the responses of open ended tasks enables them to have a feedback on what
their students know. Thus, they can design better problem solving and posing tasks (Cai, 2003; Cai &
Hwang, 2019; English, 2019; Xu et al., 2019; Sheffield, 2018). Accordingly, the results of the current
research are expected to provide teachers with necessary knowledge about gifted students and direct
teachers in planning problem posing tasks.

Differentiated mathematics programs, which are well aware of the needs and interests of gifted
students, are developed for gifted students in countries such as United States of America, Germany,
Netherlands, England, New Zealand, and Russia (NCTM, 2016; Smedsrud, 2018; Van Tassel-Baska &
Stambaugh, 2006). It is suggested that differentiated mathematics programs should include problem
posing activities (NCTM, 2016). However, it can be said that studies on the quality of education for gifted
students and the efforts to develop a program suitable to gifted students’ needs are insufficient in
Turkey (Ozgelik, 2017). The findings of this study may provide program development experts with an
understanding into the process of designing tasks for problem posing. Motivated by the aforementioned
concerns, this study aimed to investigate the mathematical problem posing skills of gifted students. To
this end, the study seeks to answer the following questions:

1. How are gifted students’ easy, moderately difficult and difficult mathematical problem-posing skills
according to their grade levels?

2. How does the difficulty level progression vary in problems posed by gifted students?

Method
Research Design

Case study, which is one of the qualitative research designs, was used in this study in order to
investigate gifted students’ mathematical problem posing skills. Case study requires an in-depth
description and investigation of a restricted system (Merriam, 1998). Situations, persons, curriculums,
groups (communities), behaviors and events are investigated in a case study (Yin, 2017). This study has
investigated gifted students as analysis unit. Besides, the mathematical problem posing skills of gifted
students constituted the situation of the study.

Participants

Participants of the study were 55 middle school students (20 sixth grade, 17 seventh grade, 18 eighth
grade) who were defined as gifted students and were studying at Science and Art Center in a city in the
Eastern Anatolia region. Participants were identified by the appropriate sampling method. In the
appropriate sampling method, participants are selected because they are suitable in terms of cost and
accessibility (Muijs, 2004). As the study was easier to carry out, the participants were identified by
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appropriate sampling. The reason of selecting participants from various grade levels was to investigate
across-grades differences in gifted students’ problem posing skills. 23 of the participants were female
(41.82%), and 32 of them were male (58.18%). The participants’ ages were between 10 and 14 years.
Twenty six participants (47.27%) were studying in public schools, 29 of them were studying in private
schools (52.73%). All of the participants were studying at Science and Art Center of their province within
the scope of a program which aims at creating awareness for individual abilities. Besides, in the study,
volunteering of participants was essential. In the findings section, the researchers preferred to use
‘students’ to refer gifted students for a shorter and clearer expression.

Data Collection Tools

The data collection instrument of the study was a problem posing form which includes a semi-
structured problem posing task (Appendix 1). Students were given an open-ended situation in semi-
structured problem posing task. Based on this, they were expected to pose a problem by applying their
existing knowledge and experience on mathematics (Stoyanova & Ellerton, 1996). The task included in
the form was previously used in Cai’s (2003) study. On the use of the task in this study, necessary
permission was obtained from Dr. Cai. In the problem posing task, the students were asked to make up
three problems about three figures given. These problems were expected to be at three difficulty levels:
easy, moderately difficult, and difficult. Expert opinions from three faculty members (They specialized in
the field of mathematics education) and four maths teachers (two teachers work at middle school and
two teachers work at Science and Art Center) were gathered for problem posing task used in the study.
Experts found the task appropriate in terms of language and student level. Consequently, experts did
not suggest any changes regarding the task. It was decided that the problem posing task was
appropriate for students’ level after the mathematics curriculum (MoNE, 2018) was examined and
expert opinions were obtained. Lastly, a pilot study was conducted with the participation of students
from sixth, seventh, and eighth grades (four students from each grade level) who were not included in
the main study. Pilot study aimed at investigating feasibility of problem posing task. As a result of the
pilot study, no deficiencies were detected in the task. Pilot study revealed that the task was
comprehended properly.

Data Collection and Analysis

The problem posing form was applied to all grade levels by their math teachers. There was not any
time limit during problem posing session. It was observed that the students completed in averagely 30
minutes. The students’ responses to the problem posing task were analyzed with descriptive analysis
method within the framework suggested by Cai (2003) in his study. This framework is given in Table 1.
The problems were classified according to their content and difficulty levels.

Firstly, the problems posed by the students were divided into two categories according to their
contents as those being mathematical and non-mathematical problems. Those which are labelled as
non-mathematical problems refer to the problems which cannot be solved by mathematical operations
(Leung, 2013). The problems of the first group, those which were labelled as mathematical, were
classified as extension problem or non-extension problem.

An extension problem refers to a problem which was related to further steps beyond the three given
figures. A non-extension problem refers to a problem which was related to the given three figures. Both
extension and non-extension problems are coded as “including dots in one figure, including dots in more
than one figure, comparing the number of dots in the figures”. While coding extension problems, three
other codes were added to the existing code list. These codes are “requiring drawing a figure, rule-based
general (vague and cannot be answered in a specific way) and rule-based specific (which has details to
help solving the problem)”. Table 1 shows the categories, codes, and samples from student responses
for problem posing task.
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Categories, Codes, and Sample Responses for the Analysis of Problem Posing Task.

Category Code Sample response

Extension Including dots in one figure How many black circles are there in the fourth
mathematical figure? #S6-8

problem Including dots in more than What is the sum of all the white dots of the above

Non-extension
mathematical

one figure

Comparing the number of
dots in the figures
Requiring drawing a figure

Rule-based general
Rule-based specific

Including dots in one figure

pattern from step one to tenth? #56-12

How many times do the circles increase at a time in
the above pattern? #S8-4

How does the twelfth step of the pattern given
above? Draw it. #57-12

What is the rule of the above pattern? #57-4

What is the rule that shows the increase of black
dots in the pattern shown above? #58-16

What exponent of which number is painted in the
third figure?#S6-14

problem Including dots in more than What is the multiplication of the black dots in the
one figure first figure and the second figure and the addition
of white dots in the third figure? #56-5
Comparing the number of How many times at a time have the white rounds
dots in the figures in the first figure increased in the second and third
figures? #57-13
Non- In which figure black dots in the pattern will be
mathematical greater than the white dots? #S7-9
problem

For the analysis of progression of difficulty level, the problems posed by the students in the study
were coded as easy (P1), moderately difficult (P2) and difficult (P3) based on their difficulty levels. The
students who posed at least two mathematical problems were included in the analysis of difficulty level
progression. As a result, one student from seventh grade and two students from eighth grade were not
included in this analysis (n=52). Following criteria were used for the comparisons of difficulty levels (Cai,
2003):

e An extension problem is more difficult than a non-extension problem.
e Among extension problems, a rule-based specific problem is more difficult than the others.

e A problem which consists of comparing the number of dots in the figures is more difficult than the one
which includes dots in one figure.

¢ A problem which consists of combining the number of dots in figures is more difficult than the one
which includes dots in one figure.

e A problem which requires drawing a figure is more difficult than the one which asks to find the
number of dots in a figure.

e A problem which involves later figures in the pattern is more difficult than the one which involves an
earlier figure.

The analysis of difficulty level progression concerning problem posing task and samples of student
responses are shown in Table 2. Inter-rater agreement was used to determine the reliability of the
study. To this end, problems posed by the students were independently coded by two raters based on
the theoretical framework (165 problems in all). Inter-rater agreement was found as 87.88% (145/165).
Accordingly, problems posed by the students were coded by two independent raters in terms of the
difficulty level (52 forms in all). Inter-rater agreement was found as 90.38% (47/52).
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Table 2.
Analysis of Difficulty Level Progression of Problems Posed by Students and Sample Responses.
Category of difficulty level Sample response
P1<P2<P3 The easy problem: According to the rule of the above pattern, how
many black circles and how many white circles are there in the fifth
figure?

The moderately difficult problem: According to the above pattern, what
is the difference between the total of black and white circles and the
difference between black and white circles in the 21* figure?
The difficult problem: According to the rule of the above pattern, what
is the sum of total black and white circles, and difference between
black and white circles in the 34" figure? #S6-4
P1<P3 and P2 <P3 or The easy problem: How many white dots are there in the sixth figure of
P1< P2 and P1 <P3 this pattern?
The moderately problem: What is the ratio of black circles to white
circles up to the tenth figure of this pattern?
The difficult problem: How many black dots are there in the 100"
figure? #S7-17

Having at least one of the The easy problem: How many white and how many black dots are there
following: in step 97 of this pattern?

P1>P2, The moderately problem: If the color of the colored circles in the
P2 >P3, pattern was changed to the opposite, what would be the number of
P1>P3 black circles in step 14 of the new figure?

The difficult problem: If each black circle in the pattern makes any white
circle next to it black, how many white circles will there be in step 11?
#58-8

According to Miles, Huberman and Saldana (2014), inter-rater agreement should be at least 80.00% for
an acceptable reliability. Though inter-rater agreement level of the current study is seemed to be
sufficient, the researchers discussed on codes until they reached a consensus.

For example, “How are the 4th and 5th figures depending on the relationship of the black and white
beads? Draw. #57-13” problem is one of the problems discussed. There is consensus that this problem is
in the "extension mathematical problem" category. However, it was discussed whether the problem is
of "including dots in more than one figure" type or "requiring drawing a figure" type. In the problem, it
was decided that there was no questioning about the relation of the points in more than one figure.
Besides, drawing figures is emphasized in the problem. As a result, this problem was coded as "requiring
drawing a figure". In addition, in the findings section, examples of the problems that students posed are
presented. However, the students are coded as S7-15 (seventh grade, fifteenth student) for
confidentiality.

Findings

Findings in terms of Posing Easy, Moderately Difficult and Difficult Problems according to Students’
Grade Levels

In this part, findings regarding the analysis of the problems which were posed by students are
presented. First of all, the distribution of frequency percentages of mathematical and non-mathematical
problems is displayed in Table 3.
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Table 3.
Distribution of Frequency Percentages of Mathematical and Non-Mathematical Problems.

Percentage of problems

Sixth grade Seventh grade Eighth grade Total
Problem (60 problems) (51 problems) (54 problems) (165 problem)
Mathematical problem 98.33 82.35 85.19 89.09
Non-mathematical problem 1.67 17.65 14.81 10.91

According to Table 3, it is seen that all the students from each three grade levels provided an answer
for the easy, moderately difficult and difficult problem posing tasks. Accordingly, 165 answers were
collected in total. It was identified that most of the posed problems were mathematical problems with a
rate of 89.09%. The rate of the non-mathematical problems was quite low with a rate at 10.91%. Sixth
grade is the one at which we encountered the mathematical problems most (98.33%). Based on this
finding, it can be said that almost all the sixth graders posed problems. Nearly 82.35% of the seventh
graders and 85.19% of the eighth graders posed problems. It is seen that the rate for both grades are
really close to each other. Non-mathematical problems were detected most at the seventh grade level
(17.65%). After a general analysis of the problems, detailed analysis of the easy, moderately difficult and
difficult problems will be presented. In this sense, the distribution of frequency percentages of easy
problems is given in Table 4.

Table 4.
Distribution of Frequency Percentages of Easy Problems.

Frequency percentages (%)

6" grade 7" grade g™ grade  Total

Posing easy problems (n=20) (n=17) (n=18) (n=55)
Extension Including dots in one figure 45.00 23.53 55.56 41.82
problem Including dots in more than one figure 5.00 .00 .00 1.81

Comparing the number of dots in the 5.00 .00 5.56 3.64
E figures
g Requiring drawing a figure 15.00 23.53 5.56 14.55
o Rule-based general 10.00 11.76 5.56 9.09
g Rule-based specific .00 .00 11.11 3.64
g Total 80.00  58.82 83.33 7455
2 Non- Including dots in one figure 5.00 5.88 .00 3.64
§ extension Including dots in more than one figure 10.00 5.88 16.67 10.91
problem  Comparing the number of dots in the 5.00 11.76 .00 5.45
figures
Total 20.00 23.53 16.67 20.00
Non-mathematical problem .00 17.65 .00 5.45

According to Table 4, it is seen that almost all the students, that is 94.55 % of them, posed
mathematical problems during easy task. Only 5.45% of the students created non-mathematical
problems. All students from sixth and eighth grades posed mathematical problems. Upon analysing
mathematical problems, it was determined that extension problems (74.55%) are three times more than
non-extension problems (20.00%). Although extension problems are close to each other in terms of
their rates, they are mostly seen at eighth (83.33%) and sixth (80.00%) grade levels.

It was determined after the analysis of the extension problems that 41.82% of the students mostly
posed problems “including dots in one figure”. Nearly half of the sixth grade students with a rate at
45.0% and more than half of the eighth grade students with a rate at 55.56% posed problems type
“including dots in one figure”, whereas this rate was 23.53% for seventh grade students. Examples of
problems “including dots in one figure” are given below:
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How many rounds are not painted in the fourth figure? #S6-17
According to the figures given, how many black circles will the sixth figure have? #S7-15

What is the division of painted circles in figure five into circles without paint in a pattern that
progresses as in the figure? #58-1

In extension problems, the second common problem type posed by students was problems
“requiring drawing a figure” with a rate of 14.55%. Sample problems within the scope of "requiring
drawing a figure" are as follows:

How is the fourth figure? Draw. #S6-7
What happens in step six according to the pattern? Draw. #57-6

A student wants to draw the first figure on paper and bring it on. According to this, what happens in
the fourth figure? #58-13

Among extension problems, “rule-based general” problems were rarely seen at all three levels
(10.00% of sixth graders, 11.76% of seventh graders, and 5.56% of eighth graders). From this point, it
can be stated that 9.09% of the students posed problems which are suitable to the general rule of the
pattern, but which cannot be solved. Examples of “rule-based general” problems are presented below:

What is the rule of the above pattern? #S6-10
What could be the rule of the above pattern? #57-7
How does the pattern function here? #S8-9

It was determined that “rule-based specific” problems which are intended for the general rule of the
pattern and which can be solvable were posed by only 11.11% of the eighth graders. An example of the
"rule-based specific" problem type is "How to show the increase of the black circles given in the figures?
#S8-17". The least common problem type which was posed by 1.81% of the students was problems
“including dots in more than one figure”. This type of problem was not posed by seventh and eighth
graders, and they were posed by only 5.00% of the sixth grade students. An example of this problem
type is "What is the sum of the circles in step 6 and step 4 of the above pattern? #S6-16".

When non-extension problems were examined, it was determined that 10.91% of the students
posed problems “including dots in more than one figure” which is also the highest rate. Examples of the
problem type "including dots in more than one figure" are given below:

What is the sum of the black circles in the first and second figures on the pattern? # S6-5

In all three figures, what is the sum of the painted parts of the figures created with a single row on
the edge? #57-8

What is the difference between painted and unpainted figures in the first and second figures? #S8-11

Problems “including dots in one figure” (3.64%) and “comparing the number of dots in the figures”
(5.45%), whose rates are close to each other, were posed by sixth and seventh graders. The problem of
“How many of the second figures are painted? #56-14" is of the type “including dots in one figure”. The
problem of “How many more circles are there in all three figures than the previous one? #56-3” is an
example of the problem type of “comparing the number of dots in the figures”.

Non-mathematical problems were only seen at the 17.65% of the seventh graders. An example of
the non-mathematical problem type is as follows: “Aynur went to the market and bought a candy. She
decided to buy candy every day. She increased three more in the beginning and three more in the
following days. How many candies did Aynur take on the fifth day? #S7-16".

The distribution of the frequency percentages of moderately difficult problems posed by students
are given in Table 5. When Table 5 is considered, it is determined that students mostly posed
mathematical problems with a rate of 90.91% at moderately problem posing task. With a very little rate,
it is seen that 9.09% of the students posed non-mathematical problems. 76.36% of the mathematical
problems were extension problems, whereas only 14.55% of them were non-extension problems.
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Extension problems were mostly encountered at sixth grade level (90.00%). The rate of the extension
problems posed at seventh (70.59%) and eighth grade levels (66.67%) were really close to each other.

Table 5.
Distribution of Frequency Percentages of Moderately Difficult Problems.

Frequency percentages (%)
6" grade 7" grade g™ grade Total

Posing moderately difficult problems (n=20) (n=17) (n=18) (n=55)
Extension Including dots in one figure 60.00 23.53 38.89 41.82
problem Including dots in more than one figure 15.00 23.53 11.11 16.36

e Comparing the number of dots in the .00 .00 5.56 1.82
a figures
'§ Requiring drawing a figure 15.00 11.76 5.56 1091
oy Rule-based general .00 11.76 5.56 5.45
g Rule-based specific .00 .00 .00 .00
g Total 90.00 70.59 66.67 76.36
2 Non- Including dots in one figure 5.00 5.88 .00 3.64
g extension Including dots in more than one figure 5.00 11.76 16.67 10.91
problem Comparing the number of dots in the .00 .00 .00 .00
figures
Total 10.00 17.64 16.67 14.55
Non-mathematical problem .00 11.76 16.67 9.09

Upon analysing extension problems, it was seen that nearly half of the students posed problems
“including dots in one figure” with a rate of 41.82% (60.00% of sixth graders, 23.53% of seventh graders,
and 38.89% of eighth graders). Examples of problems of "including dots in one figure" are given below:

According to this pattern, what is the difference between the painted and unpainted circles in the
sixth figure? #56-6

Multiply the number of black and white balls in the fourth step. What is the result? #S7-3
How many solid hoops do you have in the 159th figure? #S8-10

In the second place, 16.36% of the students posed problems “including dots in more than one
figure”. Examples of problems involving "including dots in more than one figure" are as follows:

If we subtract the number of filled round numbers in figure 4 from the number of filled rounds in
figure 12, what is the result? #S6-15

What is the ratio of black balls to white balls in circles up to the tenth figure of this pattern? #57-17
What is the sum of the black point numbers in figure 8 and 17? #S8-2

The third place belonged to “requiring drawing a figure” problems posed by the 10.91% of the
students. The problem of "What is the 6th step of the pattern? Draw. #56-1" can be given as an example
for the problems of “requiring drawing a figure”. “Rule-based general” problems were slightly posed by
only seventh (11.76%) and eighth grade students (5.56%). The problem of “What is the rule of the given
pattern? Write. #57-1" is an example for “rule-based general” problems.

The least seen problem type was “comparing the number of dots in the figures” with a rate of 1.82%.
This problem type was not encountered at sixth and seventh grade levels while it was determined in
5.56% of the eighth grade students. Besides, “rule-based specific” problems were not posed by any of
the grade levels. The problem "How would the number of black circles in step 14 of the new figure be
changed if the colors of the colored circles on the pattern were changed the other way around? #58-8" is
an example of the problem type of "comparing the number of dots in the figure".
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When we look at non-extension problems, it is seen that 10.91% of the students posed very little
problems about “including dots in more than one figure”. An example of a problem that covers"
including dots in more than one figure" is as follows: What is the difference between the painted dots of
the first and second figures and the unpainted dots of the third figure? #58-11. Problems “comparing the
number of dots in the figures” were not posed by any of the grade levels. Non-mathematical problems
were not seen at sixth grade level, whereas they were identified among seventh and eighth grade levels
with rates of 11.76% and 16.67% respectively. Examples of non-mathematical problems are as follows:

Every time Mehmet wins a table tennis game, he gets some ping-pong balls. He had a ball in his first
match. He holds four balls in the second and nine in the third. How many balls will there be at the end of
the seventh match? #57-11

According to the figures above, how many black dots will be twice the number of white dots? #58-18

The distribution of the frequency percentages of difficult problems posed by students are given in
Table 6.

Table 6.
Distribution of Frequency Percentages of Difficult Problems.

Frequency percentages (%)

6" grade 7" grade g™ grade Total
Posing difficult problems (n=20) (n=17) (n=18) (n=55)
Extension Including dots in one figure 15.00 41.18 33.33 29.09
problem Including dots in more than one figure 55.00 23.53 22.22 34.55
e Comparing the number of dots in the .00 .00 .00 .00
ko] figures
'§ Requiring drawing a figure 10.00 5.88 5.56 7.27
%‘ Rule-based general .00 .00 5.56 1.82
8 Rule-based specific .00 .00 .00 .00
g Total 80.00 70.59 66.67 72.73
2 Non- Including dots in one figure 10.00 .00 .00 3.64
g extension Including dots in more than one figure 5.00 5.88 5.56 5.45
problem Comparing the number of dots in the .00 .00 .00 .00
figures
Total 15.00 5.88 5.56 9.09
Non-mathematical problem 5.00 23.53 27.78 18.18

When Table 6 is analysed, it is seen that 81.82% of the students posed mathematical problems and
18.18% of them posed non-mathematical problems at difficult problem posing. Among easy, moderately
difficult, and difficult problems, non-mathematical problems were most seen at difficult problem cases.
72.73% of the mathematical problems were extension problems, whereas it was determined that non-
extension problems were also posed though with a little rate of 9.09%. The occurrence of extension
problems decreases from sixth grade through eighth grade levels (80.00% of sixth graders, 70.59% of
seventh graders, and 66.67% of eighth graders).

After the analysis of extension problems, it is seen that students posed four different types of
problems. The most popular problem type was type “including dots in more than one figure” which was
posed by 34.55% of the students. This problem type was mostly posed by nearly more than half of the
sixth grade students with a rate of 55.00%. Examples of problems about “including dots in more than
one figure" are given below:

What is the half of the sum of the circles in the seventh and ninth figure? #S6-17

According to the pattern given above, what is the sum of the black dots in steps 6 and 8 divided by
the number of black dots in step 5? #S7-12
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What is the sum of the square root of the difference of black and white points in step 8 and the
square root of the difference of black and white points in step 4? #S8-3

The second most common problem type was “including dots in one figure” with a rate of 29.09%.
This problem type was posed by 41.18% of the seventh grade students, which means nearly half of
them. Examples of problems of “including dots in one figure” are as follows:

If a spotted T-shirt would be printed in the number of dots in figure 5, how many spots would it have
on the back and front of the shirt? #56-9

How many unpainted circles are there in the 100th step of the above pattern? #57-14
In the 11th figure, filled circles are how many more than hollow circles? # S8-5

The rate for the problem type of “requiring drawing a figure” is very low (7.27%). The problem “How
are the fourth and fifth figures according to the relationship of the black and white beads? Draw. #S7-
13” can be given as an example of type “requiring drawing a figure”. “Rule-based general” problems
were only written by 5.56% of the eighth grade students and they were the least encountered problems.
The problem “What is the rule of the above pattern #58-12” is an example for the “rule-based
general”’problem type. “Comparing the number of dots in the figures” and “rule-based specific”
problems types were not seen at any grade levels.

When it comes to non-extension problems, it is seen that students posed two types of problems:
“including dots in more than one figure” (5.45%) and “including dots in one figure” (3.64%), and the
number of posed problems was very few. Problems “including dots in one figure” were not seen at
seventh and eighth grade levels, whereas they were detected at 10.00% of the sixth grade students. The
problem of “If we add the painted figures of the three figures and multiply them with the unpainted
figures, what is the result? #S8-11" is an example for "including dots in more than one figure”. The
number of non-mathematical problems increases from sixth grade to eighth grade levels (5.00% of sixth
graders, 23.53% of seventh graders, and 27.78% of eighth graders). An example of non-mathematical
problems is as follows: When the pattern continues, how many units will the area of figure 6 become?
#S7-7.

Findings Regarding Difficulty Level Progression of the Problems Posed by Students

After the detailed analysis of the easy, moderately difficult and difficult problems, the analyses of the
problems on their difficulty levels are presented. In this regard, the frequency percentages of the
categories of analyses on difficulty level progression of the problems are given in Table 7.

As only students who were able to pose at least two mathematical problems were included to the
analyses of the progression of the difficulty levels, 52 forms were sorted out. In addition to this,
problems were shown as easy (P1), moderately difficult (P2), and difficult (P3). According to this, when
we look at Table 7, it is seen that half of the sixth grade students posed problems whose difficulty level
with full progressive problems as P1<P2<P3. When these problems were analysed, it was determined
that they were mostly suitable to “a problem which involves later figures in the pattern is more difficult
than the one which involves an earlier figure” criteria. The problems suitable for this criterion are as
follows:

(P1) How many black dots are there in the fourth step of the figure above?

(P2) What is the sum of all the white dots from 1 to 10 of the above pattern?

(P3) What is the multiplication of all the white and black dots from 1 to 20 of the above pattern? #S6-
12

As seen in the sample problems, although students posed problems with a similar structure, they
managed to progress difficulty levels as they advanced the number of steps in the pattern. Besides, the
problems whose difficulty level advances as being P1< P2<P3 were rarely seen among seventh graders
(6.25%).
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Table 7.
Analyses on the Difficulty Level Progression of the Problems Posed by Students.

Frequency percentages (%)

6" grade 7" grade 8" grade Total
Category of difficulty level (n=20) (n=17) (n=18) (n=55)
P1<P2<P3 50.00 6.25 25.00 28.85
P1<P3 and P2<P3 or 15.00 18.75 6.25 13.46
P1<P2 and P1<P3
Having at least one of the following: 20.00 50.00 43.75 36.54
P1>P2, P2>P3, P1>P3
Unable to compare difficulty level 15.00 25.00 25.00 21.15

Seventh grade students posed the most problems whose difficulty levels partially advance (P1<P3
and P2<P3 or P1<P2 and P1<P3) while they were followed by sixth grade students with 15.00% and
eighth grade students with 6.25%. Examples of problems whose difficulty levels partially progress are
given below:

(P1) According to the figures given, how many black circles will the sixth figure have?
(P2) What is the total number of black and white circles up to figure 8 according to the figures given?

(P3) According to the figures given, what is the difference between the number of white circles in

figure 8 and the black circles in figure 4? #57-15

The difficulty level of the sample problems progresses partially as “P1 <P2 and P1 <P3” in accordance
with the criterion of “a problem which consists of combining the number of dots in figures is more
difficult than the one which including dots in one figure”.

Half of the seventh grade students (50.00%) and nearly half of the eighth grade students (43.75%)
posed problems whose difficulty levels advanced only in two problems (Having at least one of the
following: P1>P2, P2>P3, P1>P3). This rate is lower at sixth grade level, 20.00%. Examples of difficulty
levels that advance only in two problems are presented below:

(P1) How many black dots would there be in the 110th figure?
(P2) How many solid hoops will there be in the 159th figure?
(P3) How many black dots are there in the square with 30 empty circles per edge? #S8-10

All three of the aforementioned problems are of "extension-including dots in one figure". Therefore,
the difficulty level progression of the problems was evaluated in accordance with the criterion of “a
problem which involves of later figures in the pattern is more difficult than the one which involves an
earlier figure”. In addition, the difficulty level of the problems advanced only in two problems (P1> P3
and P2> P3).

Although the rate of the problems whose difficulty levels could not be compared was the same in
seventh and eighth grade students (25.00%), this rate declined to 15.00% at sixth grade level. Examples
of problems whose difficulty levels could not be compared are as follows:

(P1) What could be the rule of the above pattern?

(P2) When the pattern is continued two more figures, what is the sum of all the black dots in the
pattern?

(P3) When the pattern continues, how many units will the area of figure 6 become? #S7-7

The above given P1 is a problem type of “extension-rule-based general”, P2 “extension-including
dots in more than one figure” and P3 “non-mathematical”. Problems do not meet the difficulty level
comparison criteria. Therefore, the difficulty level of the problems could not be compared.
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Discussion and Conclusion

This study aimed to investigate the mathematical problem posing skills of gifted students. As an
answer to the first sub-problem of the study, almost all of the problems posed by the gifted students
were found to be mathematical problems. Mathematical problems were mostly observed at the sixth
grade level. Mathematical problem posing rates of seventh and eighth grade gifted students were
similar but lower than sixth grade students. Accordingly, at the seventh and eighth grade levels, the
number of students posing non-mathematical problems was found to be higher than the sixth grade.
The reason for this finding is thought to be that the seventh and eighth grade students tried to establish
more complex problems in order to increase the difficulty level. In fact, it was found that the ratio of
non-mathematical problems increased in the task of posing moderately difficult and difficult problems.
Leikin et al’s (2017b) statements support this conclusion. Hence, an essential element that
differentiates mathematically gifted students from non-gifted students is that they spend much mental
effort on complex tasks. In addition, gifted students answered all of the tasks. These findings suggest
that the gifted students have a high level of ability to pose problems. This result is similar to the results
of those studies claiming that one of the characteristic features of the gifted students is the ability to
pose problems (Espinoza et al., 2016; Freiman, 2018; Gutierrez et al., 2018; Johnson, 2000; Sheffield,
2018; Singer et al., 2016; Sriraman, 2005; Wagner & Zimmerman, 1986). Wagner and Zimmerman
(1986) emphasized that posing problems is one of the basic skills of gifted individuals. In addition,
Espinoza et al. (2016) and Freiman (2018) stated that mathematically gifted students have high levels of
problem posing skills.

In the literature, it is emphasized that studies dealing with mathematics and giftedness education
together are insufficient (Leikin, 2011; Sheffield, 2018; Singer et al., 2016). There are also few studies
examining gifted students' problem posing skills (e.g., Arikan & Unal, 2015; Erdogan & Erben, 2018;
Espinoza et al., 2013; 2016; Kesan et al., 2010; Levenberg & Shaham, 2014). Besides, no study examining
the problem posing skills of gifted students at different grade levels was found. Therefore, it can be said
that there is an insufficient amount of knowledge to provide a more detailed discussion of the results of
this study. However, the results of this study can be compared with those of other studies focused on
non-gifted students. For example, Bozkurt and Karsligil-Ergin (2018) used, in some part of their study,
the problem posing task employed in the current study. However, the success of posing mathematical
problems in Bozkurt and Karsligil-Ergin’s (2018) study is significantly lower than the achievement of
gifted students in the present study. This conclusion is consistent with the results indicating that the
mathematical problem posing skills of gifted students are higher than their peers (Arikan & Unal, 2015;
Espinoza et al., 2016; Johnson, 2000; Singer et al., 2016). Studies comparing the problem posing skills of
gifted and non-gifted students reveal that gifted students have higher levels of mathematical problem
posing achievement (Arikan & Unal, 2015; Espinoza et al., 2016). In this respect, Johnson (2000) stated
that gifted students are able to pose more solvable mathematical problems than their peers. Singer et
al. (2016) also stated that, compared to their peers, gifted students have higher ability to solve non-
routine problems and higher problem posing skills

The findings of this study show that gifted students mostly posed extensive problems in easy,
moderately difficult and difficult tasks. Extensive problems are problems that are related to further
steps beyond the presented three figures. In this context, it can be said that gifted students thought
about wider sets beyond special cases. This result is consistent with those stating that gifted students
think beyond the usual and present high-level thinking skills in problem solving and posing situations
(Gutierrez et al., 2018; Johnson, 2000; Sheffield, 2018; Yuan & Sriraman, 2011). Gutierrez et al. (2018)
stated that gifted students make cognitive efforts on the complexity and width of mathematical
structures in problem solving and posing situations. Yuan and Sriraman (2011), on the other hand,
revealed that mathematical problem posing skills are related to mathematics knowledge and success. In
this context, gifted students are more successful in mathematics than their peers, besides they can
establish problems reflecting a wider mathematical perfective (Johnson, 2000; Yuan & Sriraman, 2011).
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The detailed analysis of extension problems revealed some noteworthy results. In this respect,
almost half of the gifted students posed problems “including dots in one figure” in easy and moderately
difficult tasks. On the other hand, problems “including dots in more than one figure” were the most
common type in the difficult task. Based on this finding, it can be argued that gifted students consider
that problems will become more difficult when considering multiple forms.

Regarding the extension problems, problems “including dots in more than one figure” were found to
be the least common type in the easy task. In the moderately difficult and difficult tasks, problems
“comparing the number of dots in the figures” were found to be rare. This finding can be considered as
that gifted students do not take multiple forms into consideration adequately when they pose extensive
problems beyond three forms. In terms of non-extensive problems, mostly problems “including dots in
more than one figure” were posed in easy, moderately difficult and difficult tasks. This indicates that
gifted students take multiple forms into account in constructing non-extension problems.

One of the notable results of this study is related to generalization skills. One of the characteristics of
gifted students is that they have a high level of generalization skills (Freiman, 2018; Gutierrez et al.,
2018; Krutetskii, 1976). However, the findings of this study show that a small number of gifted students
established “rule-based general” (It's vague and cannot be answered in a specific way) problems in all of
the easy, moderately difficult and difficult tasks. A small number of eighth grade students posed “rule-
based specific” problems (related to the general rule of the pattern and solvable) only in the easy task.
This finding points out that gifted students posed very few problems regarding the general rule of the
pattern. The past experiences of the gifted students are thought to be the reason for this situation, that
is, the gifted students may have not had enough experience of problem posing and generalization. The
existing literature supports this view. In this context, gifted students were found to have difficulty in
determining the general rule of patterns (Amit & Neria, 2008; Benedicto, Jaime, & Gutiérrez, 2015;
Fritzlar & Karpinski-Siebold, 2012). In addition, the results of studies indicate that there is insufficient
number of activities for problem posing activities for both gifted and non-gifted students in classroom
environment (Levenberg & Shaham, 2014; Sheffield, 2018; Xu et al., 2019).

Regarding the second sub-problem of the study, an analysis of difficulty level progression of
problems posed by gifted students was performed. According to the findings, problem solving rates of
the students with the level of difficulty that progresses hierarchically as desired were found to be quite
low in the progression analysis of problems’ difficulty level. Hierarchical progressive problems of the
desired level of difficulty were detected mostly at the sixth level. However, most of these problems
were related to the progression of the term order. In other words, although they posed similar
problems, the gifted students achieved the progress in the level of difficulty as they increase the number
of steps in the pattern. In addition, the rate of problems whose difficulty levels could not be compared
was low. Based on these results, it can be said that gifted students make targeted efforts to improve the
difficulty levels of problems. Results of the studies by Sowell, Zeigler, Bergwall, and Cartwright (1990)
and by Dai, Moon, and Feldhusen (1998) support this view. According to Sowell et al. (1990) gifted
students think more about complex problem structures. In addition, the performance of gifted students
in solving and posing compelling mathematical problems is better than their peers. Dai et al. (1998), on
the other hand, stated that gifted students are more goal-oriented compared to their peers, and that
they strive for challenging situations.

Limitations and Recommendations

Gifted students have different learning needs compared to their peers. However, research on this
issue showed that gifted students get bored while waiting for other students in mathematics classes or
forced to help other students in mathematics (Sheffield, 2018; Smedsrud, 2018). Such situations may
lead to a decline in their mathematical passions and mathematical skills (Hu, 2019). Therefore, different
approaches are required to sustain the interest of these students in mathematics (Gutierrez et al., 2018;
Leikin, Koichu, Berman, & Dinur, 2017a). For that reason, problem posing based approaches are
recommended to be applied in classroom environment. As discussed in the present study, requesting
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problem posing tasks in different levels of difficulty may contribute to the creation of challenging
environments and development of mathematical creativity skills that gifted students need.

Developing differentiated mathematics curriculum taking the mathematical needs of gifted students
into account is one of the remarkable issues in recent years (Hu, 2019; Sheffield, 2018; Smedsrud, 2018).
However, efforts to develop a curriculum suitable to gifted students’ needs and expectations in Turkey
are insufficient (Ozcelik, 2017). The findings of this study show that program development experts
should include problem posing activities in gifted students’ programs.

Designing high-quality mathematics courses for gifted students is related to both teacher and
content (Gutierrez et al., 2018; Leikin et al., 2017a). Since problem posing is both an assessment tool
and a useful pedagogical strategy for students, teachers need to know how to integrate problem posing
activities into their lessons (Cai & Hwang, 2019; Xu et al., 2019). In addition, in the present study, past
experiences of the gifted students are thought to be the main reasons for their failure in posing
problems that require generalization or have difficulty level progression at an expected rate. Based on
these findings and conclusions, the problem posing skills of mathematics teachers who teach gifted
students may be investigated. Measures should be taken to eliminate shortcomings by determining the
problem posing competencies of teachers.

Researchers emphasize that there is a need for teachers having profound knowledge and skills to
work with gifted students, and thus teachers need to regularly improve themselves (Gutierrz et al.,
2018; Subotnik, Robinson, Callahan, & Gubbins, 2012). Based on this view, in-service trainings on topics
such as problem posing approaches, the role of problem posing in identifying gifted students, and the
relationship of problem posing with creativity should be offered for mathematics teacher working with
gifted students. In-service trainings should not be only theoretical but also practical since teachers will
be able to provide their students with an environment suitable to develop such skills if they gain
different kinds of problem posing experience (Cai & Hwang, 2019).

Gifted students were asked to pose only one type of problems (semi-structured problem posing task)
in this study. This can be considered as the limitation of the study. Therefore, different kinds of problem
posing tasks may be designed in future studies. The achievement of gifted students in different kinds of
problem posing tasks may also be compared. In order to gain a deeper information, the methods and
ways of thinking of gifted students in the problem posing process may be examined by using methods
such as clinical interview.

An overall analysis of the results of this study shows that gifted students posed problems in limited
structures. Therefore, the effects of problem posing activities on cognitive enhancement of gifted
students can be investigated in future studies. Singer and Voica’s (2015) study may serve as the basis for
this suggestion. Singer and Voica stated in their studies that problem posing improves the cognitive
frameworks of mathematically gifted students.

Students' attitudes towards problem posing can also be effective on their problem posing
performance (Kilic, 2019). Studies showing that affective factors such as motivation, attitude are
effective in the mathematics performance of gifted students exist in the literature (Erdogan & Yemenli,
2019; Hu, 2019; Smedsrud, 2018). Thus, affective factors may also play a role in gifted students’ problem
posing performance. For this reason, studies related to motivation, attitudes and self-concepts of gifted
students may be carried out. Besides, considering that being mathematically gifted, problem posing and
mathematical creativity are interrelated concepts (Sheffield, 2018), problems posed by students can be
examined on the basis of mathematical creativity.

Research in the field of mathematical giftedness is increasingly growing (Sheffield, 2018). However,
studies addressing both mathematics education and gifted education are quite limited in Turkey (e.g.,
Arikan & Unal, 2015; Erdogan & Erben, 2018). While the concept of “mathematically promising student”
has been developed for being gifted and technology has been as a tool for developing problem posing
skills of gifted students in the world (Sheffield, 2018), Turkey should not fail to keep up with this
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development. The potential of gifted students should be determined and applications should be
developed in order to improve their potential. Therefore, carrying out studies on mathematics
education and being giftedness, including problem posing, are strongly recommended.
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Turkish Version

Girig

Dinyada son yillarda, 6zel yeteneklilik kavrami ve 6zel yetenekli 6grencilerin akademik ihtiyaglarinin
karsilanmasi dikkat gekici konulardan biridir (Smedsrud, 2018). Ozel yeteneklilik, en az bir alanda
sistematik olarak gelismis sira disi yetkinlik olarak ifade edilmektedir (Nolte, 2018). Ozel yetenekliligi
actklamak amaciyla bazi modeller gelistirilmis ve 6zel yeteneklilik farkli arastirmacilarin perspektifinden
aciklanmaya calisilmistir. Ortaya konulan modellerde kabul edilmis ortak bir tanim olmamakla birlikte,
modellerin 6zel yetenekliligi agiklamada birlestigi nokta yaraticilik kavramidir (Gagné, 2003; Renzulli,
2012). Bu baglamda, 6zel yeteneklilik egitiminin temel amaglarindan biri, bu 6grencilerin topluma
yaratici ve Uretken bireyler olarak katkida bulunmalarini saglamaktir (Davis & Rimm, 2004; Singer,
Sheffield, & Leikin, 2017a).

Genel 6zel yetenekliligin yani sira alana 6zgl bir kavram olan matematiksel 6zel yeteneklilik, son
yirmi yilda arastirmacilarin Gzerinde énemle durdugu konulardan bir digeridir. Clinkd, dinya ¢apinda
gelisen teknolojiye baglihgin giderek artmasi, matematik, fen ve teknoloji alaninda yaratici ve yetenekli
ogrencilerin yetistirilmesini 6nemli kilmaktadir (Sheffield, 2018). Ancak, matematiksel 6zel yeteneklilikle
ilgili alan yazinda ortak ve net bir tanim bulunmamaktadir. Matematiksel yetenekle ilgili calismalari kabul
gérmls arastirmacilardan biri olan Krutetskii'ye (1976) goére matematiksel 6zel vyeteneklilik;
matematiksel bir gérevde basarili bir performans ya da bir konudaki Ustiin yaraticilik olarak kendini
gosteren, matematiksel kabiliyetlerin birlesimidir. Goldberg (2008) matematiksel 6zel yetenekli
ogrencileri matematigin estetik degerinin ve kullanishliginin farkinda olan, 6grenciler olarak ifade
etmektedir. Bu 6grenciler okuldaki sinirl matematik deneyimlerden ziyade matematik derslerinin daha
zorlayici problemler ve gorevler icermesini beklerler. Ayrica, matematiksel 6zel yetenekli 6grenciler st
diizeyde tlimevarimsal diisinme, mantiksal muhakeme ve igsel motivasyon sergilerler (Leikin, Leikin,
Paz-Baruch, Waisman, & Lev, 2017b; Miller, 1990; Smedsrud, 2018).

Matematiksel o6zel yeteneklilik alaninda yapilan c¢alismalarin odak noktasi, matematiksel 6zel
yetenekliligi tanimlamadan baslayarak, 6zel yetenekli bireyin diisiince yapisinin kesfine dogru degismistir
(Yazgan-Sag, 2019). Bu baglamda ilgili alan yazin incelendiginde, matematiksel 6zel yetenekli bireylerde
bazi karakteristik 6zelliklerin 6n plana ciktigi belirlenmistir (Freiman, 2018; Gutierrez, Benedicto, Jaime,
& Arbona, 2018; Johnson, 2000; Krutetskii, 1976; Leikin et al., 2017b; Miller, 1990; Poulos & Mamona-
Downs, 2018; Sheffield, 2018; Sriraman, 2005, Wagner & Zimmerman, 1986; Young & Worrell, 2018). Bu
ozellikler soyle siralanabilir:

e Matematiksel bilgiye normlarin disinda merak ve matematikle ugragsma istegi

e Matematiksel yapilari, iligkileri ve orlintileri; genelleme, soyutlama ve fark etme
e Matematiksel fikirleri veya problemin yapisini kavrama ve ¢6zmede pratik olma
e Problemi alisilagelmis prototiplerden farkl stratejilerle ¢g6zme

e Matematiksel yaraticilik

e Matematiksel disiinmede ve problem ¢6zmede esnek olma

e Verileri isleme ve organize etme

e Bir yapinin dogrulugunu veya yanhshgini test edebilme

e Mantiksal diislinme ve ¢ikarim yapma

e Matematiksel bilgiyi yeni bir duruma transfer edebilme ve problem kurma.
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Arastirmacilarin (Freiman, 2018; Gutierrez et al., 2018; Johnson, 2000; Krutetskii, 1976; Miller, 1990;
Poulos & Mamona-Downs, 2018; Sheffield, 2018; Sriraman, 2005, Wagner & Zimmerman, 1986)
Uzerinde durdugu problem kurma becerisi matematiksel 06zel yetenekli 6grencileri betimleyen
karakteristik Ozelliklerden biridir ve bu c¢alismanin baglamini olusturmaktadir. Dolayisiyla mevcut
calismada problem kurma alan yazinina yer verilecektir.

Matematiksel Problem Kurma Ve Ogrenciler Agisindan Onemi

Gectigimiz yirmi yilda problem kurma, matematik egitimi arastirmalarinda son derece onemli bir
distnsel aktivite olarak ele alinmaktadir (Cai et al., 2019). Problem kurma verilen bir durum,
matematiksel ifade veya diyagramlarla ilgili yeni problem olusturma olarak tanimlanabilir (Cai et al.,
2019; Stoyanova & Ellerton, 1996). Problem kurma 6grencilerin matematiksel gelisimi ve 6grencilere
daha ¢ok 6grenme firsatlari yaratmak igin etkili bir strateji olarak goérilmektedir. Bununla birlikte,
problem kurma, 6grencilerin matematiksel yapi ve kavramlari anlamalari hakkinda bilgi saglayan bir
degerlendirme araci olarak ele alinmaktadir (Cai & Hwang, 2019; Cai et al., 2019; English, 2019; Xu, Cai,
Liu, & Hwang, 2019).

Problem ¢6zmenin 6nemi uzun yillardir matematik programlarinda goz 6niine alinirken, problem
kurma egitim sistemlerinde son yillarda yer edinmeye baslamistir (Altun, 2015; Cai & Hwang, 2019; Xu et
al., 2019). Bu konuda, Amerikan Matematik Ogretmenleri Ulusal Konseyi (National Council of Teachers
of Mathematics [NCTM], 2000) 6grencilerin diisinme, muhakeme ve problem ¢dzme siireglerine vurgu
yaparken, 6grencilerden matematigin iginde ve disinda, gesitli durumlara dayanan ilgi ¢ekici problemler
kurmalarini istemektedir. Turkiye baglaminda ise, egitim sisteminin 2005 yilindan itibaren yapilandirmaci
anlayisla revize edilmesiyle birlikte matematik programlarinda problem kurma becerisine yer verildigi
dikkat ¢ekmektedir. En son glincellenen ortaokul 6gretim programinda ise problem kurmaya agiklayici
bicimde yer verilmese de, problem kurma bazi kazanimlarda alt bilesen olarak yer almaktadir (Milli
Egitim Bakanligi [MEB], 2018).

Matematik egitimi alan yazini incelendiginde, problem kurmanin 6grenciler agisindan birgok yarari
oldugu gorilmektedir. Bu baglamda, yapilan arastirmalarin biyik kismi problem kurmanin bilissel
beceriler lizerindeki etkilerine odaklanmistir. Buna gore, problem kurma 6grencilerin matematiksel
anlamalarini gelistirir (Cai et al., 2013; 2019; Cantirk-Giinhan, Gegici, & Gilnkaya, 2019; English, 2019;
Kilig, 2019; Leikin, 2015; Leikin et al., 2017a; Silver & Cai, 1996). Problem kurma sirecinde 6grencilerin
matematiksel kavramlar ve durumlarla ilgili varsa hata ve yanilgilari ortaya cikar, béylece 6gretmenler
gerekli onlemleri alabilir (Cai & Hwang, 2019; English, 2019; Korkmaz & Gur, 2006). Bir takim
calismalarda ise, problem kurmanin tutum, motivasyon gibi duyussal ciktilar tzerindeki olumlu etkileri
oldugu belirtilmektedir (Glzel & Biber, 2019; Turhan & Given, 2014).

Diger bir grup calismada ise, problem kurma goérevlerinin distinme becerileri (izerindeki pozitif
etkileri aciklanmistir. Buna gore, problem kurma gorevlerinin 6grencilerin elestirel, esnek ve yaratici
diisinme yeteneklerini gelistirdigi saptanmistir (Chen & Cai, 2019; Singer, Ellerton, & Cai, 2015; Singer,
Sheffield, Freiman, & Brandl, 2016; Singer, Voica, & Pelczer, 2017b). Tim bu calismalar matematik
egitiminde problem kurmanin 6nemli bir yeri oldugunu géstermektedir.

Matematiksel Problem Kurma Ve Ozel Yeteneklilik

Problem kurma becerisine, bircok c¢alismada matematiksel 6zel yetenekli 6grencilerin
karakteristikleri arasinda yer verilmistir (Espinoza, Lupiaiiez, & Segovia, 2016; Freiman, 2018; Gutierrez
et al., 2018; Johnson, 2000; Sheffield, 2018; Singer et al., 2016; Sriraman, 2005). Bu konuda, Freiman
(2018) matematiksel Ozel yetenekli 6grencilerin orijinal, degerli ve kapsamli fikirler Grettiklerini
belirtmistir. Bu tiir becerilerin ayni zamanda problem kurma becerisiyle iliskili oldugu vurgulanmistir.
Matematiksel 6zel yetenekli 6grenciler sadece problem ¢6zmeyi degil ayni zamanda bir durumu farkli
sekilde ifade etmeyi ve problem kurmayi 6grenmelidir. Bu problemler, otantik, ugrastirici ve ¢6zimi
bulmak icin caba gerektiren tirde olmahdir (Singer et al., 2016).
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Problem kurma, matematiksel 6zel yeteneklilik alan yazininda énemli bir kavram olan yaraticilikla
iliskilendirilmekte ve yaraticiigin bir gostergesi olarak ele alinmaktadir (Johnson, 2000; Sheffield,
2018).Yaraticilik problem kurmayla yakindan iliskilidir ¢linki yaraticilik stirecinde g¢oklu fikirler Uretilir
(Silver, 1997; Yuan & Sriraman, 2011). Ayrica, alan yazinda problem kurmanin yaratici yeteneklerden biri
oldugu belirtilmektedir (Davis & Rimm, 2004). Liljedahl ve Sriraman (2006) ise matematiksel yaraticiligi,
daha o6nce bilinen bir probleme farkh bakis agisiyla yaklasarak yeni sorulari olusturma olarak
tanimlamaktadir.

Matematiksel 6zel yeteneklilik alan yazininda deginilmesi gereken bir diger énemli kavram ise
matematiksel gelecek vaat etme’dir. 1980’lerde NCTM en ¢ok ihmal edilen 6grencilerin matematiksel
Ozel yetenekli 6grenciler oldugunu belirtmistir (Sheffield, 2018). 1990’I yillarda ise NCTM tarafindan
matematiksel gelecek vaat etme kavraminin ortaya atilmasi dikkat gekicidir. Leikin (2009), matematiksel
gelecek vaat etme kavraminin NCTM’nin esitlik prensibini dikkate alarak matematiksel 6zel yetenekli
kavramina karsihk olarak gelistirildigini ifade etmistir. Matematiksel gelecek vaat etme kavrami
matematiksel yetenegin deneyimlere bagh olarak gelistirilebilecegine isaret etmektedir (NCTM, 2016;
Sheffield, 2018). Bu baglamda, yapilan ¢alismalar problem kurmanin, matematiksel gelecek vaat eden
ogrencilerin yeteneklerini gelistirmeleri igin firsatlar sundugunu gostermektedir (Sheffield, 2003; Singer,
Ellerton, & Cai, 2013).

Glincel matematiksel 6zel yeteneklilik modelleri incelendiginde, problem kurmanin modellerin bir
dgesi olarak ele alindigi gériilmektedir. Ornegin, Leikin, Koichu ve Berman (2009) tarafindan
matematiksel 6zel yeteneklilik ve yaraticiligin karakterize edilmesini amaglayan bir proje kapsaminda bir
model sunulmustur. Modelde, matematiksel 6zel yetenek kavrami, problem kurma davranisiyla
iliskilendirilmistir. Ayrica, Assmus ve Fritzlar (2018) matematiksel 6zel yeteneklilik ve yaraticiligl
iliskilendirdigi modelinin dongiisel siireglerinde problem ¢ézme ve kurmanin yer aldigini belirtmektedir.

Ozel yeteneklilik ve matematik egitimi alan yazini incelendiginde problem kurma baglaminda yapilan
calismalar (i¢ grupta ele alinabilir. ilk grupta yer alan calismalarda, 6grencilerin problem kurma becerileri
ve matematiksel diisiinme bigimleri incelenmistir (Arikan & Unal, 2015; Erdogan & Erben, 2018;
Espinoza et al., 2013; 2016; Kesan, Kaya, & Givercin, 2010; Levenberg & Shaham, 2014). Espinoza vd.
(2013) galismalarinda matematiksel 6zel yetenekli 6grencilerin aritmetik problemi kurma gorevlerindeki
cevaplarini analiz etmislerdir. Calismada, 6grencilerin farkli anlamsal yapida ve farkl hesaplama siregleri
iceren problemler kurdugu belirlenmistir. Espinoza vd.’nin (2013) calismalarina benzer sonuglar elde
eden Erdogan ve Erben (2018) 6zel yetenekli 6grencilerin dort isleme yonelik, farkli anlamsal yapilara
sahip problemler kurduklarini tespit etmislerdir. Kesan vd. (2010) c¢alismalarinda 6zel yetenekli
ogrencilerin problem kurma yaklagimiyla 6grenim gérmeleri sonucunda analiz, sentez gibi matematiksel
yeteneklerinin gelistigini ifade etmislerdir. Levenberg ve Shaham (2014) 6zel yetenekli 6grencilerin
geometri terimlerine yonelik problem kurma becerilerinin disik seviyede oldugunu ortaya
koymuslardir. Bazi calismalarda ise 6zel yetenekli ve 6zel yetenekli olarak tanilanmamis 6grencilerin
problem kurma becerileri karsilastirilmistir (Arikan & Unal, 2015; Espinoza et al., 2016). Bu calismalarda
ozel yetenekli 6grencilerin problem kurma basarilarinin daha yiiksek oldugu, daha ¢ozilebilir ve
anlamsal agidan zengin problemler kurduklari gérGlmustar.

ikinci grupta yer alan calismalarda, problem kurma vyaraticilikla iliskilendirilmektedir. Calisma
sonuglari problem kurma aktivitelerinin, matematiksel 6zel yetenekli 6grencilerin yaraticilik becerilerini
gelistirdigini ortaya koymaktadir (Singer & Voica, 2015; Singer et al., 2016; Voica & Singer, 2013). Voica
ve Singer (2013) problem kurmanin, yaraticiigl tesvik etmede problem ¢ézmeye gore daha etkili
oldugunu saptamistir.

Son gruptaki ¢alismalarda ise problem kurma 6zel yetenekli 6grencilerin tanilanmasi siirecinde arag
olarak kullanilmistir (Kesan et al., 2010; Singer & Voica, 2015; Voica & Singer, 2014). Voica ve Singer
(2014) cahsmalari sonucunda problem kurma baglaminda matematiksel 6zel yetenekliligin gostergesi
olarak (g karakteristik Ozellikten bahsetmektedir: kavramlari derinlemesine anlama, muhakemeyi
genellestirme becerisi, yeni problemler tasarlamak igin icerigi sekillendirme ve farkl bir agidan bakma
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kapasitesi. Tim bu calismalara dayali olarak, problem kurmanin matematiksel 6zel yetenekli 6grenciler
acisindan 6nemli bir beceri oldugu séylenebilir.

Calismanin Gnemi ve Amaci

Uluslarasi alan yazin incelendiginde 6zel yetenekli 6grencilerin problem kurma becerilerini farkl
boyutlarda analiz eden bir ¢ok galisma yapildigi gérilmektedir (Espinoza et al., 2013; 2016; Kesan et al.,
2010; Levenberg & Shaham, 2014; Singer & Voica 2015; Singer et al., 2016; Voica & Singer, 2013, 2014).
Ancak, Turkiye’de 6zel yetenekli 6grencilerin problem kurma siireglerine odaklanan ¢alisma sayisinin
oldukea az oldugu gériilmistir (Arikan & Unal, 2015; Erdogan & Erben, 2018). Alan yazindaki eksiklikler
ve matematiksel 6zel yeteneklilik unsurlari igcinde problem kurma becerisine yapilan vurgu géz 6niine
alinarak, bu calismada 6zel yetenekli 6grencilerin problem kurma becerisine odaklaniimistir. Dolayisiyla,
bu calismanin 6zel yeteneklilik ve matematik egitimi alanindaki 6nemli bir boglugu dolduracagi agiktir.

Ozel yetenekli 6grencilerin problem kurma becerilerini inceleyen daha énceki calismalarda (Arikan &
Unal, 2015; Erdogan & Erben, 2018; Espinoza et al., 2013; 2016; Kesan et al., 2010; Levenberg &
Shaham, 2014) sadece bir sinif seviyesine odaklaniimistir. Hem ulusal hem uluslararasi alan yazinda farkl
sinif seviyesindeki 6zel yetenekli Ogrencilerin problem kurma becerilerini inceleyen bir calismaya
rastlanamamistir. Bu ¢alismada ise, sinif seviyelerine gére 6zel yetenekli 6grencilerin problem kurma
becerilerindeki farkhliklar ortaya konulmaktadir. Mevcut g¢alisma, daha 6nce yapilan galismalardan bu
yonuyle farklilagmaktadir.

Leikin (2011) 6zel yetenekli ve matematik egitimi alan yazininin birbirleri iginde ¢ok az temsil
edildigini ifade etmektedir. Arastirmaci ayrica, matematiksel 6zel yeteneklilik alaninda yapilan
calismalarda 6grencilerin matematigi 6grenme ve matematiksel dislinme sireglerinin yeterince ele
alinmadigini belirtmektedir. Ozel yetenekli 6grencilerin problem kurma siirecleri hakkinda yapilan
¢alisma sayisi sinirhdir ve yeterli bilgi mevcut degildir. Bu g¢alismada, Ozel yetenekli 6grencilerin
kurduklari problemlerin niteligi ¢esitli acilardan incelenmekte ve eksiklikler belirlenmektedir. Dolayisiyla,
¢alisma bulgularinin 6zel yetenekli 6grencilerle galisma yapacak arastirmacilara yol gosterici bilgiler
sunmasi beklenmektedir. Ayrica, mevcut ¢alisma 6zel yetenekli 6grencilerin problem kurma becerileriyle
ilgili bilgi birikimine katki saglamasi yoninden énemlidir.

Ogretmenlerin birden ¢ok ¢&ziimi olan acik uglu gérevlerin yanitlarini analiz etmesi, onlara
ogrencilerinin ne bildigi hakkinda donit saglar. Boylece, 6gretmenler daha iyi problem ¢ézme ve kurma
gorevleri tasarlayabilir (Cai, 2003; English, 2019; Xu et al., 2019; Sheffield, 2018). Dolayisiyla, bu
calismadan elde edilen verilerin 6gretmenlere 6zel yetenekli 6grenciler hakkinda bilgi saglayacagi ve
problem kurma gorevleri planlama konusunda yol gosterici olacagi disliniilmektedir.

Ozel yetenekli 6grencilere yeteneklerini gelistirebilecekleri firsatlar verilmezse bu 6grencilerin
yeteneklerinde gerileme goézlenmektedir (Hu, 2019). Bu nedenle, Amerika Birlesik Devleri, Almanya,
Hollanda, ingiltere, Yeni Zelanda, Rusya gibi llkelerde 6zel yetenekli dgrencilerin egitimi icin bu
ogrencilerin ilgi ve ihtiyaglarini géz oniine alan farkhlastiriimis egitim programlari gelistirilmektedir
(NCTM, 2016; Smedsrud, 2018; Van Tassel-Baska & Stambaugh, 2006). Farkhlastirilmis matematik
Ogretim programlarinda problem kurma aktivitelerinin yer almasi 6nerilmektedir. Bu sekilde gelistirilen
programlar 6zel yetenekli 6grencilerin derinlemesine diislinme ve yaraticiliklarini destekleyebilir (NCTM,
2016). Ancak, Tirkiye’de 6zel yetenekli 6grencilere verilecek egitimin niteligine ve egitim programlarina
iliskin yapilan galismalarin oldukga yetersiz oldugu séylenebilir (Ozcelik, 2017). Mevcut ¢alisma bulgular,
program gelistirme uzmanlarina problem kurma gorevlerini tasarlama slirecinde 6ngori sunabilir.
Belirtilen tiim gerekgeler dogrultusunda, bu ¢alismada 6zel yetenekli 6grencilerin matematiksel problem
kurma becerilerinin incelenmesi amacglanmistir. Bu amag¢ dogrultusunda asagidaki sorulara yanit
aranmistir:

1. Ozel yetenekli 6grencilerin sinif seviyesine gére kolay, orta ve zor problem kurma becerileri nasildir?

2. Ozel yetenekli 6grencilerin kurduklari problemlerde zorluk diizeyi ilerlemesi nasildir?
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Yontem
Arastirma Modeli

Bu c¢alismada 06zel yetenekli 6grencilerin matematiksel problem kurma becerilerini incelemek
amaciyla nitel arastirma desenlerinden durum calismasi kullanilmigtir. Durum g¢alismasi, sinirl bir
sistemin derinlemesine betimlenmesini ve incelenmesini gerektirir (Merriam, 1998). Durum
calismasinda yer alan durumlar, kisiler, 6gretim programlari, gruplar (topluluklar), davranislar, olaylar
incelenir (Yin, 2017). Bu galismanin katilimcilarini olusturan 6zel yetenekli 6grenciler analiz birimi olarak
ele alinmistir. Ayrica, 6zel yetenekli 6grencilerin matematiksel problem kurma becerileri incelenen
durumu olusturmaktadir.

Katilimcilar

GCalismanin katilimcilarini Tiirkiye’nin Dogu Anadolu Bolgesi'ndeki bir ilde bulunan Bilim ve Sanat
Merkezi’'nde 6grenim gérmekte olan ve 6zel yetenekli olarak tanilanan 55 ortaokul (20 altinci sinif, 17
yedinci sinif, 18 sekizinci sinif) 6grencisi olusturmaktadir. Katilimcilar, uygun 6rnekleme yontemiyle
belirlenmistir. Uygun oOrnekleme yonteminde, katilimcilar maliyet ve ulasilabilirlik agisindan uygun
olduklarindan dolayi segilir (Muijs, 2004). Calismanin yuaritilmesi daha kolay oldugundan dolaysi,
katiimcilar uygun 6rnekleme yoluyla belirlenmistir. Farkli sinif seviyelerinden 6grenci segilmesinin
sebebi matematiksel problem kurma becerisinin sinif seviyelerine gére degisimini incelemektir.

GCalismada yer alan 6&grencilerin 23'U kiz (%41.82), 32’si erkektir (%58.18). Calismaya katilan
dgrencilerin yas aralig 10-14’tiir. Ogrencilerin 26’s1 (%47.27) devlet okuluna, 29'u (%52.73) ise dzel okula
devam etmektedir. Ogrencilerin tamami bulunduklari ilin Bilim ve Sanat Merkezi'nde bireysel
yetenekleri fark ettirme programi kapsaminda egitim almaktadir. Ogrencilerin calismaya goéniilli
katilimlari esas alinmistir. Calismanin bulgular kisminda daha kisa ve akici olmasi sebebiyle 6zel yetenekli
ogrenciler yerine “dgrenciler” ifadesi kullaniimistir.

Veri Toplama Araglar

GCalismanin veri toplama araci, yari-yapilandiriimig bir problem kurma gorevinden olusan problem
kurma formudur (Ek 1). Yari-yapilandiriimis problem kurma goérevinde 6grencilere agik-uglu bir durum
sunulur. Ogrenciler bu durumdan yola cikarak, 6nceki matematiksel bilgi ve deneyimlerini uygulayarak
yeni bir problem kurar (Stoyanova & Ellerton, 1996). Problem kurma formunda yer alan gérev daha 6nce
Cai'nin (2003) g¢alismasinda kullanilmistir. Goérevin bu ¢alismada kullaniimasina dair Dr. Cai’den gerekli
izin alinmistir. Problem kurma goérevinde 6grencilerden, verilen g farkli sekil ile ilgili basit, orta ve zor
diizeyde (g farkli problem kurmalari istenmistir. Problem kurma goérevi matematik egitimi alaninda
uzman {g 6gretim Uyesinin ve dort matematik 6gretmeninin (2 6gretmen ortaokulda, 2 6gretmen Bilim
ve Sanat Merkezi'nde gorev yapmaktadir) gorlsiine sunulmustur. Uzmanlar, gorevi dil ve 6grenci
seviyesi agisindan uygun bulmuslardir. Dolayisiyla, uzmanlardan goreve yonelik herhangi bir diizenleme
onerisi gelmemistir. Ortaokul matematik dersi 6gretim programinin (MEB, 2018) incelenmesi,
uzmanlarin ve 0Ogretmenlerin goériuslerinin alinmasi sonucunda veri toplama aracinin 6grencilerin
seviyesine uygun oldugu belirlenmistir. Son olarak, c¢alisma katilimcisi olmayan altinci, yedinci ve
sekizinci (her sinif seviyesinden 4 6grenci) sinif seviyesindeki 6zel yetenekli 6grencilerle pilot ¢alisma
yapilmistir. Problem kurma gérevinin uygulanabilirligi incelenmistir. Pilot ¢alisma sonucunda gorevde
herhangi bir eksiklik tespit edilmemistir. Pilot calisma sonunda gorevin dogru anlasildigl gorilmastdr.

Verilerin Toplanmasi Ve Analizi

Problem kurma gorevini iceren form her sinif seviyesindeki 6grencilere matematik 6gretmenleri
tarafindan uygulanmistir. Problem kurma gorevi siirecinde 6grencilere siire siniri konulmamistir. Ancak
dgrencilerin ortalama 30 dakikada problem kurma gérevlerini tamamladiklari gérilmistir. Ozel
yetenekli 6grencilerin problem kurma goérevine verdikleri yanitlar betimsel analiz yontemiyle
incelenmistir. Buna gore, problemler Cai'nin (2003) galismasinda ortaya konulan gerceve esas alinarak
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analiz edilmistir. Cai’den (2003) uyarlanan gerceve Tablo 1’de verilmistir. Problemler icerik ve giiglik
dizeylerine gore siniflandiriimistir.

Oncelikle, kurulan problemler iceriklerine gére matematiksel problemler ve matematiksel olmayan
problemler olarak iki kategoride ele alinmistir. Matematiksel islemlerle ¢éziime ulasilamayan cevaplar
matematiksel olmayan problemlerdir (Leung, 2013). Her matematiksel problem ise dar kapsamli ve genis
kapsamli olarak iki sekilde siniflandiriimistir.

Genis kapsamli problem verilen (¢ seklin 6tesinde daha ileri basamaklarla ilgili kurulan problemi
ifade etmektedir. Dar kapsamli problem ise verilen (g sekle yonelik kurulan probleme isaret etmektedir.
Hem genis hem dar kapsamli problemler “bir sekildeki noktalari kapsayan, birden ¢ok sekildeki noktalari
kapsayan, sekillerdeki nokta sayilarini kiyaslayan” seklinde kodlanmistir.

Genis kapsamli problemlerin analizinde bu kodlara ek olarak “sekil gizmeyi gerektiren”, “kural tabanli
genel problem (belirsiz ve 6zel bir yolla cevaplanamayan)” ve “kural tabanli 6zel problem (soruyu
¢6zmeye yarayan ayrintilari iceren)” olarak U¢ kod daha eklenmistir. Problem kurma gorevine yonelik
kategoriler, kodlar ve 6grenci cevaplarindan 6rnekler Tablo 1’de verilmistir.

Tablo 1.
Problem Kurma Gérevinin Analizine Yénelik Kategoriler, Kodlar ve Ornek Cevaplar.
Kategori Kod Ornek
Genis Bir sekildeki noktalari kapsayan 4. sekilde kag tane siyah daire vardir?#06-8
kapsamh Birden cok sekildeki noktalari Yukaridaki 6rintinin 1’den 10. adima kadarki
kapsayan biitiin beyaz noktalarinin toplami kagtir? #06-
12
Sekillerdeki nokta sayilarini Yukaridaki éruintlide daireler kagar kagar
kiyaslayan artmaktadir? #08-4
Sekil gizmeyi gerektiren Yukarida verilen oriintlye gére 12. adim nasil
olur? Ciziniz. #07-12
Kural tabanli genel Yukaridaki ériintiiniin kurali nedir? #07-4
Kural tabanli 6zel Yukarida gosterilen orlinttide igi dolu
yuvarlaklarin artisini gésteren kural nedir? #08-
16
Dar Bir sekildeki noktalari kapsayan Uglincii sekilde kagin kaginci kuvveti
kapsamh boyanmistir? #06-14

Birden ¢ok sekildeki noktalari
kapsayan

Sekillerdeki nokta sayilarini
kiyaslayan

Matematiksel
olmayan

Birinci sekil ile ikinci sekildeki siyah yerlerin
carpimi ile Gglincli sekildeki beyaz yerlerin
toplami kagtir? #06-5

Birinci sekildeki beyaz yuvarlaklar ikinci sekilde
ve Uginci sekilde kagar kagar artip gitmistir?
#07-13

Oriintiideki siyah noktalar kaginci sekilde beyaz
noktalardan daha fazla olur? #07-9

Zorluk dizeyi analizi igin, 6grencilerin kurdugu problemler zorluk diizeylerine gére kolay (P1), orta
(P2) ve zor (P3) problem olarak kodlanmistir. Problemlerin zorluk diizeyindeki ilerleme analizine en az iki
"exponent of the number" matematiksel problem kuran 6grenciler dahil edilmistir. Buna gore, yedinci
siniflardan bir, sekizinci siniflardan iki 6grencinin formu degerlendiriimemistir (n=52). Problemlerin
zorluk diizeylerinin analizleri asagidaki dlcutlere gore belirlenmistir (Cai, 2003):

e Genis kapsamli bir problem dar kapsamli bir problemden daha zordur.

e Genis kapsamli problemler iginde, kural tabanli 6zel bir problem diger problemlerden daha zordur.

o Sekillerdeki nokta sayisini kiyaslamayi iceren bir problem, sekillerin birindeki nokta sayilarini iceren bir
problemden daha zordur.
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o Sekillerdeki nokta sayilarini birlestirmeyi igeren bir problem, sekillerin birindeki nokta sayilarini soran
bir problemden daha zordur.
e Sekil ¢izmeyi gerektiren bir problem, sekildeki nokta sayisini bulmayi iceren bir problemden daha
zordur.
e Oriintiideki sonraki sekilleri iceren bir problem énceki sekilleri iceren bir problemden daha zordur.
Problem kurma gorevine yonelik zorluk diizeyi analizleri ve 6grenci cevaplarindan 6rnekler Tablo
2’de gosterilmistir.

Tablo 2.
Problem Kurma Gérevinin Zorluk Diizeyi Analizleri ve Ornek Cevaplar.

Zorluk diizeyi
kategorisi Ornek
P1<P2< P3

Kolay problem: Yo\ ,e\de\ (r\mh‘\”(\ M\‘M ck.“% 6 qUoWe G tung S'\\a&\n

h\& W\ *(AM b%(n_ bC«\\\Q W@F

Ortaproblem Wrdad seontuotli A SUOWRe g & oyt ac«Nbrm
‘For\u e *OP\W'\mm futo MQ’M? ‘ ‘

l
Zorproblem: Dhsmndyi  srunfuavun el of AW 2 dec
STy ve loangr  dminesin -\-o\ﬂc«mx v Facluain *OP\L\M\ el
#06-4
P1 <P3 ve P2 <P3 knlajly/;i:ohlem: . 2 ol =. selVy ade e Trore
veya bey=ra= oloe?
P1< P2 ve P1 <P3 Orta problem:
Rer Dasarsosn Lo sellinvne Y=o R S
N ~=\ein s < k:)o\\/\\r\ S ‘25?&0\ & Con oy ka.::\»\ o
Zor problem:
Yor-3 se\\¥e Voo \eae Sigeh olep
#07-17
A§ag|daki|erden | Kolay problem:
en az biri Qruntinan 9T, aduruwnda Qoe Geyos, Rae ciipah daire o2
bulunan: Orta problem: uu& oot f
P1 >P2 Qrdrocadaliz ren el rL;M—e,Qu:.n F‘J\RM Lo Toxsi e
W 5'; S’w 2 X Y 15 OA.LIY\AI\JC);QAP“ =
P2 >P3, B el el gaet AL W s coyoh
AaJxrt -
P1>P3 s rosd deg i 7
i oA Cin G ,JJE}»J Aot . .é,,\r\.,—\_c\oﬂé.z \ZQJ*RMZ}Z ( o]
e Sdtmn S G st e P Coc E’s«ué/ao,
S Bo— 77 e 0 0
#08-8

Calismanin glvenirligini belirlemek amaciyla kodlayicilar arasi uyumdan yararlaniimistir. Buna gore,
ogrencilerin kurdugu problemler (toplam 165 cevap) iki arastirmaci tarafindan kuramsal cerceve
dogrultusunda bagimsiz olarak kodlanmistir. Kodlayicillar arasi uyum %87.88 (145/165) olarak
hesaplanmistir. Benzer sekilde, 6grencilerin kurdugu problemler zorluk diizeylerine gore (52 form) iki
arastirmaci tarafindan bagimsiz olarak kodlanmistir. Kodlayicilar arasi uyum %90.38’dir (47/52). Miles,
Huberman ve Saldana’ya (2014) gore glivenirlik icin kodlayicilar arasi uyumun en az %80.00 diizeyinde
olmasi beklenmektedir. Mevcut ¢alismada kodlayicilar arasi uyum yizdesi glvenirlik acgisindan yeterli
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gorilse de arastirmacilar uyusmayan kodlar lzerinde ortak bir gorlise ulasana dek tartismislardir.
Ornegin, “Siyah ve beyaz boncuklarin iliskisine gére 4. ve 5. sekil nasildir? Ciziniz. #07-13” problemi
tartisilan problemlerden biridir. Bu problemin “genis kapsamli” problem kategorisinde yer aldigiyla ilgili
gorus birligi vardir. Ancak, problemin “birden ¢ok sekildeki noktalari kapsayan” tiirlinde mi yoksa “sekil
cizmeyi gerektiren” tlirinde mi olduguyla ilgili tartisiimistir. Problemde, birden ¢ok sekildeki noktalarin
iliskisine yonelik bir sorgulama olmadigina karar verilmistir. Ayrica, problemde sekil ¢izme
vurgulanmistir. Sonug olarak, bu problem “sekil ¢izmeyi gerektiren” seklinde kodlanmistir. Bulgular
kisminda, O6grencilerin kurduklari problemlerden o6rnekler sunulmustur. Ancak, 6grencilerin gercek
isimleri yerine 07-15 (yedinci sinif seviyesinde 15. égrenci) gibi kodlar kullanilmistir.

Bulgular

Ogrencilerin Sinif Seviyesine Gére Kolay, Orta Ve Zor Problem Kurma Analizine iliskin Bulgular

Bu kisimda, dgrencilerin kurduklari problemlerin analizine iliskin bulgular sunulmaktadir. Oncelikle,
ogrencilerin kurduklari matematiksel ve matematiksel olmayan problemlerin frekans ylzde dagilimlari
Tablo 3'te gosterilmistir.

Tablo 3.
Matematiksel ve Matematiksel Olmayan Problemlerin Frekans Yiizde Dagilimlari.

Problemlerin frekans ylizdeleri

6. sinif 7. sinif 8. sinif Toplam
Problem (60 problem) (51 problem) (54 problem) (165 problem)
Matematiksel problem 98.33 82.35 85.19 89.09
Matematiksel olmayan 1.67 17.65 14.81 10.91

problem

Tablo 3’e gore, her g sinif seviyesindeki tim Ogrencilerin kolay, orta ve zor problem kurma
gorevlerinin tamamini cevapladigl gérilmektedir. Buna goére, toplam 165 cevap elde edilmistir. Kurulan
problemlerin %89.09 ile biyik oranda matematiksel problem oldugu saptanmistir. Matematiksel
olmayan problemlerin orani ise %10.91 ile oldukga disiktir. Matematiksel problemlerin en ¢ok
gorildugu sinif seviyesi %98.33 ile altinci siniftir. Bu bulguya dayanarak, altinci sinif 6grencilerinin
neredeyse tamaminin matematiksel problemler kurduklari sdylenebilir. Yedinci sinif 6grencilerinin
%82.35'i ve sekizinci sinif 6grencilerinin %85.19’'u matematiksel problemler kurmustur. Her iki sinif
seviyesindeki oranin oldukga yakin oldugu goriilmektedir. Matematiksel olmayan problemler ise %17.65
ile en gok yedinci sinif seviyesinde saptanmistir. Problemlerin genel analizinin ardindan kolay, orta ve zor
problemlerin ayrintili analizleri sunulmaktadir. Bu baglamda, kolay problemlere yoénelik analizlerin
frekans ytzde dagilimlari Tablo 4’te verilmistir.

Tablo 4’e gore, kolay gorevde Ogrencilerin %94.55’inin, yani tamamina yakininin matematiksel
problemler kurdugu gérilmektedir. Ogrencilerin sadece %5.45’i ise matematiksel olmayan problemler
kurmustur. Altinci ve sekizinci sinif 6grencilerinin tamami matematiksel problemler kurmustur.
Matematiksel problemler incelendiginde, genis kapsamli problemlerin (%74.55), dar kapsamh
problemlerin (%20.00) Ug¢ katindan fazla oranda oldugu tespit edilmistir. Genis kapsaml problemler,
birbirine yakin oranlar olmakla birlikte, en ¢ok sekizinci (%83.33) ve altinci sinif (%80.00) seviyelerinde
gorilmektedir.

Genis kapsamli problemler analiz edildiginde, en yiksek oranla 6grencilerin %41.82’sinin “bir
sekildeki noktalari kapsayan” tiirde problemler kurduklari belirlenmistir. %45.00 ile altinci sinif
ogrencilerinin yaklasik yarisi ve %55.56 ile sekizinci sinif 6grencilerinin yarisindan fazlasi “bir sekildeki
noktalari kapsayan” tirtinde problemler kurarken, bu oran yedinci sinif 6grencilerinde %23.53’tir. “Bir
sekildeki noktalari kapsayan” problemlere yonelik 6rnekler asagida verilmistir:
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Tablo 4.
Kolay Problemlere Yénelik Analizlerin Frekans Yiizde Dagilimlari.

Frekans yuzdeleri (%)
6.sinif  7.siif 8. sinif Toplam

Kolay problem kurma (n=20) (n=17) (n=18) (n=55)
Genis Bir sekildeki noktalari kapsayan 45.00 23.53 55.56 41.82
kapsamli  Birden ¢ok sekildeki noktalari kapsayan 5.00 .00 .00 1.81

E Sekillerdeki nokta sayilarini kiyaslayan 5.00 .00 5.56 3.64

'§ Sekil gizmeyi gerektiren 15.00 23.53 5.56 14.55

e Kural tabanl genel 10.00 11.76 5.56 9.09

9 Kural tabanli zel .00 00 1111 3.64

i Toplam 80.00 58.82  83.33 74.55

SE_,J Dar Bir sekildeki noktalari kapsayan 5.00 5.88 .00 3.64
g kapsamli  Birden ¢ok sekildeki noktalari kapsayan 10.00 5.88 16.67 10.91
Sekillerdeki nokta sayilarini kiyaslayan 5.00 11.76 .00 5.45
Toplam 20.00 23.53 16.67 20.00
Matematiksel olmayan problem .00 17.65 .00 5.45

4. sekilde kag tane yuvarlak boyanmamustir? #06-17
Verilen sekillere gére, 6. sekil kag siyah daireli olur? #07-15

Sekildeki gibi ilerleyen bir ériintiide, 5. sekilde boyali olan dairelerin, boyasiz olan dairelere bélimii

kactir? #08-1

Genis kapsamli problemlerde, 6grencilerin ikinci sirada en ¢ok kurdugu problem tirli %14.55 ile
“sekil ¢izmeyi gerektiren” problemlerdir. “Sekil gizmeyi gerektiren” problemler kapsaminda yer alan
ornek problemler su sekildedir:

4. sekil nasil olur? Ciziniz. #06-7
Sekildeki ériintiiye gére 6. adim ne olur? Ciz. #07-6
Bir 6§renci kadida ilk sekli cizip devamini getirmek istiyor. Buna gére 4. sekil ne olur, ¢iziniz. #08-13

Genis kapsamli problemler icinde, “kural tabanli genel” problemler her (¢ sinif seviyesinde oldukca
az oranda gorilmektedir (altinci sinif %10.00, yedinci sinif %11.76, sekizinci sinif %5.56). Buradan,
ogrencilerin %9.09’unun oOriintinin genel kuralina yonelik ancak ¢oziilemeyecek tiirde problemler
kurduklari sdylenebilir. “Kural tabanh genel” problemlere 6rnekler asagida sunulmustur:

Yukaridaki ériintiiniin kural nedir? #06-10
Yukaridaki ériintiiniin kural ne olabilir? #07-7
Burada 6riintii nasil yiirtitiiliiyor? #08-9

“Kural tabanl 6zel” yani 6runtlinin genel kuralina yonelik ¢dzilebilir nitelikte olan problemlerin
sadece sekizinci sinif 6grencilerinin %11.11’i tarafindan kuruldugu tespit edilmistir. “Kural tabanl 6zel”
problem tiiriine “Sekillerde verilen siyah dairelerin artisi nasil gésterilir? #08-17)” problemi érnek
verilebilir. Ogrencilerin %1.81’i tarafindan kurulan “birden ¢ok sekildeki noktalar kapsayan” tiiriindeki
problemler en az goriilen problem tlriidir. Bu problem tiirli yedinci ve sekizinci siniflarda gortilmezken,
altinct sinif 6grencilerinin sadece %5.00'i tarafindan kurulmustur. Bu problem tiiriine “Yukaridaki
driintiiniin 6. adimiyla 4. adimindaki dairelerin toplami kagtir? #06-16)” problemi 6rnek gosterilebilir.

Dar kapsamli problemler ele alindiginda, en yiiksek oranla 6grencilerin %10.91’inin “birden ¢ok
sekildeki noktalari kapsayan” tiirde problemler kurduklari saptanmistir. “Birden g¢ok sekildeki noktalari
kapsayan” problem tiiriine érnekler asagida verilmistir:

Oriintiideki birinci ve ikinci sekildeki siyah dairelerin toplami kactir? #06-5
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Ug sekilde kenarda tek bir sira bulunacak sekilde olusturulan sekillerin boyanmis kisimlarinin toplami
kactir? #07-8

Birinci ve ikinci sekildeki boyanmis ve boyanmamis sekillerin farki kactir? #08-11

Oranlari birbirine oldukga yakin olan “Bir sekildeki noktalari kapsayan”(%3.64) ve “sekillerdeki nokta
saylilarini kiyaslayan” (%5.45) tiirlindeki problemleri sadece altinci ve yedinci sinif 6grencileri kurmustur.
“lkinci seklin kagta kagi boyanmistir? #06-14” problemi “bir sekildeki noktalar kapsayan” tiiriindedir.
“Her ii¢ sekilde bir éncekinden ka¢ tane fazla yuvarlak vardir? #06-3” problemi ise “sekillerdeki nokta
sayllarini kiyaslayan” problem tiriine 6rnek verilebilir. Matematiksel olmayan problemler ise sadece
yedinci sinif 6grencilerinin %17.65’inde goriilmektedir. Matematiksel olmayan problem tiriine 6rnek ise
su sekildedir:

Aynur markete gidip bir tane seker almistir. Aynur her giin seker almaya karar vermistir. ilk basta iic

fazla, sonraki giinlerde ise li¢ fazlay: ikiser ikiser arttirmistir. Aynur besinci giin kag¢ seker almistir?

#07-16

Ogrencilerin kurdugu orta zorlukta problemlere yénelik analizlerin frekans yiizde dagilimlari Tablo
5’te sunulmustur.

Tablo 5.
Orta Zorlukta Problemlere Yénelik Analizlerin Frekans Yiizde Dagilimlari.

Frekans yiizdeleri (%)
6.sinif  7Z.simif  8.sinif Toplam

Orta zorlukta problem kurma (n=20) (n=17) (n=18) (n=55)
Genis Bir sekildeki noktalari kapsayan 60.00 23.53 38.89 41.82

e kapsamli  Birden ¢ok sekildeki noktalari kapsayan 15.00 23.53 11.11 16.36

a Sekillerdeki nokta sayilarini kiyaslayan .00 .00 5.56 1.82
'§ Sekil cizmeyi gerektiren 15.00 11.76 5.56 1091
o Kural tabanli genel .00 11.76 5.56 5.45
2 Kural tabanli 6zel .00 .00 .00 .00
® Toplam 90.00 7059  66.67  76.36
% Dar Bir sekildeki noktalari kapsayan 5.00 5.88 .00 3.64

g kapsamli  Birden g¢ok sekildeki noktalari kapsayan 5.00 11.76 16.67 10.91
Sekillerdeki nokta sayilarini kiyaslayan .00 .00 .00 .00

Toplam 10.00 17.64 16.67 14.55

Matematiksel olmayan problem .00 11.76 16.67 9.09

Tablo 5 g6z 6niine alindiginda, orta zorlukta problem kurma gérevinde 6grencilerin %90.91 ile blyik
oranda matematiksel problemler kurdugu tespit edilmistir. Olduk¢a az bir oranla, 6grencilerin
%9.09’unun matematiksel olmayan problemler kurdugu gorulmustir. Matematiksel problemlerin
%76.36’sI genis kapsamli problemler iken, sadece %14.55’i dar kapsamlidir. Genis kapsamli problemlerin
en ¢ok gorildigu sinif seviyesi %90.00 ile altinci siniftir. Yedinci (%70.59) ve sekizinci (%66.67) siniflarda
kurulan genis kapsamli problemlerin orani birbirine oldukga yakindir.

Genis kapsamli problemler incelendiginde, %41.82’lik bir oranla 6grencilerin yaklasik yarisinin “bir
sekildeki noktalari kapsayan” tiirde problem kurduklari gorilmustir (altinci sinif %60.00, yedinci sinif
%23.53, sekizinci sinif %38.89). “Bir sekildeki noktalari kapsayan” tiirde problemlere 6rnekler asagida
verilmistir:

Bu ériintiiye gére, altinci sekildeki boyali ve boyasiz dairelerin aralarindaki fark kagtir? #06-6

4. adimdaki siyah ve beyaz toplarin sayisini carpiniz. #07-3

159. sekilde kag tane ici dolu cember olur? #08-10

ikinci sirada, dgrencilerin %16.36’s1 “birden cok sekildeki noktalari kapsayan” tiirde problemler
kurmustur. “Birden ¢ok sekildeki noktalari kapsayan” problemlere 6rnekler ise su sekildedir:
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12. sekildeki dolu yuvarlak sayisindan, 4. sekildeki dolu yuvarlak sayisini ¢cikarirsak kag eder? #06-15

Bu 6riintiiniin onuncu sekline kadar olan dairelerdeki siyah toplarin beyaz toplara orani kagtir? #07-
17

8. ve 17. sekildeki siyah nokta sayilarinin toplami kactir? #08-2

Ogrencilerin tglincii sirada en ¢ok kurdugu problem tiirii %10.91 ile “sekil cizmeyi gerektiren”
problemlerdir. “Oriintiiniin 6. adimi nedir? Ciz. #06-1" problemi “sekil cizmeyi gerektiren” problemlere
ornek verilebilir.

“Kural tabanli genel” problemler ise az bir oranla sadece yedinci (%11.76) ve sekizinci (%5.56)
siniflarda saptanmustir. “Kural tabanli genel” problemlere “Verilen ériintiiniin kurali nedir? Yaziniz. #07-
17 ve “Yukaridaki 6riintiiniin kurali nedir? #08-4” problemleri 6rnek verilebilir.

En az gorilen problem tiri ise %1.82 ile “sekillerdeki nokta sayilarini kiyaslayan” problemlerdir. Bu
problem tiirG altinci ve yedinci siniflarda gorilmezken, sekizinci sinif 6grencilerinin sadece %5.56’sinda
belirlenmistir. Ayrica, higbir sinif seviyesinde “kural tabanli 6zel” tiirde problem kurulmamistir.
“Oriintiideki renkli dairelerin renkleri tam tersi dedistirilmis olsaydi, olusan yeni seklin 14. adimindaki
siyah daire sayisi nasil degisirdi? #08-8” problemi “sekillerdeki nokta sayilarini kiyaslayan” problem
tiirline érnektir.

Dar kapsaml problemlere bakildiginda, 6grencilerin %10.91’inin “birden cok sekildeki noktalar
kapsayan” tlirde ve oldukga az sayida problem kurdugu gorilmustir. “Birden ¢ok sekildeki noktalari
kapsayan” problemlere érnekler asagida verilmistir:

Oriintiideki ii¢ sekildeki boyali daire sayisi toplam kactir? #07-10
Birinci ve 2. seklin boyanmus sekilleriyle ticiincii seklin boyanmamis sekillerinin farki kactir? #08-11

“Sekillerdeki nokta sayilarini kiyaslayan” tirindeki problemlere higcbir sinif seviyesinde
rastlanamamistir. Matematiksel olmayan problemler ise altinci sinif 6grencilerinde gorilmeyip, %11.76
ile yedinci ve %16.67 ile sekizinci sinif seviyelerinde saptanmistir. Matematiksel olmayan problemlere
ornekler su sekildedir:

Mehmet her masa tenisi magini kazandi§inda bir miktar pinpon topu aliyor. itk maginda bir topu
olmustur. ikincide dért, iigciinciide ise dokuz top sahibidir. Yedinci magin sonunda kag topu olur? #07-
11

Yukaridaki sekillere gére kacinci sekilde siyah nokta sayisi, beyaz nokta sayisinin iki kati olacaktir?

#08-18

Ogrencilerin kurdugu zor problemlere yonelik analizlerin frekans yiizde dagilimlari Tablo 6’da
gosterilmistir. Tablo 6 incelendiginde, zor problem kurma gorevinde 0Ogrencilerin %81.82’sinin
matematiksel problemler, %18.18’inin ise matematiksel olmayan problemler kurdugu goérilmustir.
Kolay, orta zorlukta ve zor problemler icinde matematiksel olmayan problem oraninin en yiiksek oldugu
durum zor problemlerdir. Matematiksel problemlerin %72.73’G genis kapsamli problemler iken, %9.09
gibi oldukc¢a az bir oranda dar kapsamh problem kuruldugu saptanmistir. Genis kapsamli problemlerin
goriilme orani altinci siniflardan sekizinci siniflara dogru azalmaktadir (altinci sinif %80.00, yedinci sinif
%70.59, sekizinci sinif %66.67).

Genis kapsamli problemler analiz edildiginde 6grencilerin sadece dort farkl tiirde problem kurduklari
gorulmektedir. En ¢ok gorilen problem tirl, 6grencilerin %34.55’inin kurdugu “birden ¢ok sekildeki
noktalari kapsayan” problemlerdir. Bu problem tirinid %55.00 oranla altinci sinif 6grencilerinin
yarisindan fazlasi kurmustur. “Birden ¢ok sekildeki noktalari kapsayan” problemlere érnekler asagida
verilmistir:

7. ve 9. sekildeki dairelerin toplaminin yarisinin 7 kati kagtir? #06-17

Yukarida verilen ériintiiye gére, 6. ve 8. adimlardaki siyah noktalarinin toplaminin, 5. adimdaki siyah
nokta sayisina béliimii kagtir? #07-12
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8. adimdaki siyah nokta ve beyaz noktalarin farkinin karekékii ile 4. Adimdaki siyah ve beyaz
noktalarin farkinin karekékiiniin toplami kagtir? #08-3

Tablo 6.
Zor Problemlere Yénelik Analizlerin Frekans Yiizde Dagilimlari.

Frekans yuzdeleri (%)
6.sinif 7.sinif  8.sinif Toplam

Zor problem kurma (n=20) (n=17) (n=18) (n=55)
Genis Bir sekildeki noktalari kapsayan 15.00 41.18 33.33 29.09

e kapsamli  Birden ¢ok sekildeki noktalari kapsayan 55.00 23.53 22.22 34.55

a Sekillerdeki nokta sayilarini kiyaslayan .00 .00 .00 .00
'§ Sekil gizmeyi gerektiren 10.00 5.88 5.56 7.27
o Kural tabanli genel .00 .00 5.56 1.82
2 Kural tabanli 6zel .00 .00 .00 .00
k= Toplam 80.00 7059  66.67  72.73
é Dar Bir sekildeki noktalari kapsayan 10.00 .00 .00 3.64

‘; kapsamli  Birden ¢ok sekildeki noktalari kapsayan 5.00 5.88 5.56 5.45

Sekillerdeki nokta sayilarini kiyaslayan .00 .00 .00 .00

Toplam 15.00 5.88 5.56 9.09

Matematiksel olmayan problem 5.00 23.53 27.78 18.18

ikinci sirada en cok goériillen problem tiiri %29.09 oranla “bir sekildeki noktalari kapsayan”
problemlerdir. Bu problem tiri ise yedinci sinif 6grencilerinin %41.18’i, yani yaklasik yarisi tarafindan
kurulmustur. “Bir sekildeki noktalari kapsayan” problemlere 6rnekler ise su sekildedir:

5. sekildeki nokta sayisinca benekli bir tisért bastirilacak olsa, tisértiin arkasi ve éniinde toplam kag
benek olur? #06-9

Yukaridaki 6riintiiniin 100. basamadinda boyali olmayan kag tane cember vardir? #07-14
11. sekilde ici dolu yuvarlaklar, ici bos yuvarlaklardan kac fazladir? #08-5

“Sekil ¢izmeyi gerektiren” problem tiriine ait oran %7.27 ile oldukca dusiktir. “Siyah ve beyaz
boncuklarin iliskisine gére 4. ve 5. sekil nasildir? Ciziniz. #07-13” problemi “sekil ¢izmeyi gerektiren”
tirindedir. Sadece sekizinci sinif Ogrencilerinin %5.56’s1 tarafindan yazilan “kural tabanlh genel”
problemler ise en az rastlanan problem tiriidir. “Yukaridaki ériintiiniin kural nedir? #08-12” problemi,
“kural tabanli genel” problem tiriine 6rnek verilebilir. “Sekillerdeki nokta sayilarini kiyaslayan” ve “kural
tabanli 6zel” tirinde problemlere ise higbir sinif seviyesinde rastlanamamistir.

Dar kapsamli problemlere gelince, 6grencilerin “birden ¢ok sekildeki noktalari kapsayan” (%5.45) ve
“bir sekildeki noktalari kapsayan” (%3.64) olmak Uzere sadece iki tire yonelik, olduk¢a az oranda
problem kurduklar tespit edilmistir. “Bir sekildeki noktalari kapsayan” problemler yedinci ve sekizinci
sinif seviyelerinde goriilmezken, altinci sinif 6grencilerinin %10.00’unda saptanmistir. “Birden ¢ok
sekildeki noktalari kapsayan li¢ seklin boyali sekillerini toplayip, boyanmamis sekillerle ¢carparsak sonug
kag olur? #08-11" problemi “bir sekildeki noktalari kapsayan” problemlere érnektir.

Matematiksel olmayan problemlerin orani ise altinci siniftan sekizinci sinifa dogru artmaktadir (altinci
sinif %5.00, yedinci sinif %23.53, sekizinci sinif %27.78). Matematiksel olmayan problemlere érnekler
asagida sunulmustur:

Oriintii devam ettidinde 6. Seklin alani kag birim olur? #07-7

Bir ciftci sekildeki gibi arsasini her gecen ay arttirmaktadir. Tarali ¢emberler ise ektigi biberleri
gostermektedir. Ug ay sonra biber ekmedigi alan toplami ka¢c cemberdir? #08-14
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Ogrencilerin Kurduklari Problemlerde Zorluk Diizeyi ilerlemesi Analizine lliskin Bulgular

Kolay, orta ve zor problemlerin ayrintili analizlerinin ardindan, problemlerin zorluk diizeylerine
yonelik analizler sunulmaktadir. Bu dogrultuda, problemlerin zorluk dizeyindeki ilerleme analizi
kategorilerinin frekans ylizdeleri Tablo 7’de verilmistir.

Tablo 7.
Problemlerin Zorluk Diizeyindeki ilerleme Analizi Kategorilerinin Frekans Yiizdeleri.

Frekans yuzdeleri (%)

6. sinif 7. sinif 8.sinif Toplam
Zorluk diizeyi kategorisi (n=20) (n=16) (n=16) (n=52)
P1<P2<P3 50.00 6.25 25.00 28.85
P1<P3 ve P2<P3 veya 15.00 18.75 6.25 13.46
P1<P2 ve P1<P3
Asagidakilerden en az biri bulunan: 20.00 50.00 43.75 36.54
P1>P2, P2>P3, P1>P3
Zorluk diizeyi kiyaslanamayan 15.00 25.00 25.00 21.15

Zorluk duzeyi ilerleme analizine en az iki matematiksel problem kuran 6grenciler dahil edildiginden
dolayi 52 form ¢éziimlenmistir. Ayrica, problemler kolay (P1), orta (P2) ve zor (P3) olarak gosterilmistir.
Buna gore, Tablo 7’ye bakildiginda, altinci sinif 6grencilerinin yarisinin (%50.00) zorluk diizeyi istenilen
tirde ilerleyen (P1<P2<P3) problemler kurdugu gorilmektedir. Altinci sinif 6grencilerinin kurdugu
problemler incelendiginde, problemlerin biyik kisminin “6rintide, sonraki sekilleri iceren bir problem
onceki sekilleri iceren bir problemden daha zordur” 6lgitiine uygun oldugu belirlenmistir. Bu olglite
uygun problemler su sekildedir:

(P1) Yukaridaki seklin dérdiinci adiminda kag tane siyah nokta vardir?

(P2) Yukaridaki ériintiiniin 1’den 10. adima kadarki biitiin beyaz noktalarin toplami kactir?

(P3) Yukaridaki 6riintiiniin 1’den 20. adima kadarki biitiin beyaz ve siyah noktalarin ¢carpimi kagtir?

#06-12

Ornek problemlerde gériildiigii gibi, 6grenciler benzer yapida problemler kurmalarina ragmen
orintudeki adim sayilarini ilerlettiklerinden dolayi zorluk dizeyindeki ilerlemeyi saglamiglardir. Ayrica,

zorluk dizeyi P1<P2<P3 olacak sekilde ilerleyen problemlerin en az goruldigiu sinif %6.25 orani ile
yedinci siniftir.

Zorluk duizeyi kismi ilerleyen (P1<P3 ve P2<P3 veya P1<P2 ve P1<P3) problemleri en ¢ok yedinci sinif
Ogrencileri kurarken (%18.75), yedinci siniflari %15.00 ile altinci, %6.25 ile sekizinci siniflar izlemektedir.
Zorluk dlzeyi kismi ilerleyen problemlere 6rnekler asagida verilmistir:

(P1) Verilen sekillere gére, 6. sekil kag siyah daireli olur?
(P2) Verilen sekillere gére, 8. sekle kadar olan siyah ve beyaz dairelerin toplam sayisi kactir?

(P3) Verilen sekillere gére, 8. sekildeki beyaz dairelerin sayisi ile 4. sekildeki siyah dairelerin farki

kactir? #07-15

Ornek problemlerin zorluk diizeyi “Sekillerdeki nokta sayilarini birlestirmeyi iceren bir problem,
sekillerin birindeki nokta sayilarini soran bir problemden daha zordur” 6lgitiine uygun olarak “P1<P3 ve
P2<P3” seklinde kismi ilerlemektedir.

Zorluk diizeyi sadece iki problemde ilerleyen (P1>P2, P2>P3, P1>P3 durumlarindan en az biri
bulunan) problemleri yedinci sinif 6grencilerinin yarisi (%50.00) ve sekizinci sinif 6grencilerinin yaklasik
yarisi (%43.75) kurmustur. Bu oran altinci siniflarda %20.00 seklinde daha disuktir. Zorluk dizeyi
sadece iki problemde ilerleyen drnekler asagida sunulmustur:

(P1) 110. sekilde kag tane siyah nokta olur?
(P2) 159. sekilde kag tane ici dolu cember olur?
685



Fatma ERDOGAN, Neslihan GUL — Pegem Egitim ve Ogretim Dergisi, 10(3), 2020, 655-696

(P3) Disinda kenar basina 30 bos daire olan karede kag siyah nokta vardir? #08-10

Yukarida verilen problemlerin Gl de “genis kapsamli-bir sekildeki noktalari kapsayan” tirindedir.
Bu nedenle, problemlerin zorluk diizeyi ilerlemesi “Orlintiide, sonraki sekilleri iceren bir problem 6nceki
sekilleri iceren bir problemden daha zordur” o&lgitiine uygun olarak degerlendirilmistir. Ayrica,
problemlerin zorluk diizeyi sadece iki problemde ilerlemistir (P1>P3 ve P2>P3).

Zorluk diizeyi kiyaslanamayan problemlerin orani yedinci ve sekizinci siniflarda %25.00 ile ayni iken,
altinai siniflarda bu oran %15.00’e diigmektedir. Zorluk diizeyi kiyaslanamayan problem &rnekleri ise su
sekildedir:

(P1) Yukaridaki ériintiiniin kurali ne olabilir?
(P2) Oriintii iki sekil daha devam ettirildiginde 6riintiideki tiim siyah noktalarin toplami kag olur?
(P3) Oriintii devam ettiginde 6. Seklin alani kag birim olur? #07-7

Yukarida verilen P1 “genis kapsamli-kural tabanh genel”, P2 “genis kapsamli-birden c¢ok sekildeki
noktalari kapsayan”, P3 “matematiksel olmayan” problem tiriindedir. Problemler zorluk diizeyini
kiyaslama ol¢itlerine uygun degildir. Bu nedenle, problemlerin zorluk diizeyi kiyaslanamamistir.

Tartisma ve Sonug

Yapilan bu c¢alismada 0zel yetenekli 6grencilerin matematiksel problem kurma becerilerinin
incelenmesi amaglanmistir. Birinci alt problem kapsaminda, 0zel yetenekli 6grencilerin kurdugu
problemlerin tamamina yakininin matematiksel problemler oldugu tespit edilmistir. Matematiksel
problemleri en ¢ok altinci sinif seviyesindeki 6grenciler kurmustur. Yedinci ve sekizinci sinif
ogrencilerinin matematiksel problem kurma oranlari birbirine yakin olmakla birlikte altinci sinifa gére
disuktur. Dolayisiyla, yedinci ve sekizinci sinif seviyelerinde matematiksel olmayan problem kuran
6grenci sayisi altinci sinifa gére daha fazladir. Bu durumun, yedinci ve sekizinci sinif 6grencilerinin zorluk
dizeyini arttirmak i¢in daha karmasik problemler kurmaya ¢alismalarindan kaynaklandig
dusinilmektedir. Nitekim, orta ve zor problem kurma gorevinde matematiksel olmayan problemlerin
oraninin arttigl belirlenmistir. Leikin vd.’nin (2017b) ifadeleri bu yorumu destelemektedir. Buna gore,
matematiksel Ozel yetenekli 6grencileri normal 6grencilerden farklilastiran 6nemli bir unsur bu
ogrencilerin karmasik gorevler (zerine ¢ok zihinsel ¢aba harcamalaridir. Ayrica, 6zel yetenekli
ogrencilerin cevapsiz biraktigi bir gérev yoktur. Bu durumlardan yola ¢ikarak, 6zel yetenekli 6grencilerin
problem kurma becerisinin ylksek oldugu sonucuna varilmistir. Calismanin bu sonucu, 6zel yetenekli
ogrencilerin karakteristik 6zelliklerinden birinin problem kurma becerisi oldugunu belirten calisma
sonuglariyla paralel niteliktedir (Espinoza et al., 2016; Freiman, 2018; Gutierrez et al., 2018; Johnson,
2000; Sheffield, 2018; Singer et al., 2016; Sriraman, 2005; Wagner & Zimmerman, 1986). Wagner ve
Zimmerman (1986) Ozel yeteneklilikte problem kurmanin temel kabiliyetlerden biri oldugunu
vurgulamistir. Espinoza vd. (2016) ve Freiman (2018) ise matematiksel 6zel yetenekli 6grencilerin
problem kurma becerilerinin yiiksek oldugunu ifade etmislerdir.

Alan yazinda matematik ve 6zel yeteneklilik egitimini birlikte ele alan calismalarin yetersiz oldugu
vurgulanmaktadir (Leikin, 2011; Sheffield, 2018; Singer et al., 2016). Bununla birlikte, 6zel yetenekli
dgrencilerin problem kurma becerilerini inceleyen calisma sayisi oldukca azdir (Arikan & Unal, 2015;
Erdogan & Erben, 2018; Espinoza et al., 2013; 2016; Kesan et al., 2010; Levenberg & Shaham, 2014).
Farkh sinif seviyelerindeki 6zel yetenekli 6grencilerin problem kurma becerilerini inceleyen bir ¢alismaya
ise rastlanamamistir. Dolayisiyla, bu galisma sonuglarini daha ayrintili tartismayi saglayacak yeterli bilgi
birikiminin olmadigl gortlmektedir. Ancak, 6zel yetenekli tanisi koyulmamis 6grencilerle yirutilen
calismalarla tartisma yapilabilir. Bunlardan biri olan Bozkurt ve Karsligil-Ergin’in (2018) ¢alismalarinin bir
bolimiinde mevcut ¢alismada yer alan problem kurma goérevi kullanilmistir. Ancak, Bozkurt ve Karsligil-
Ergin’in (2018) calismasinda ortaya konan matematiksel problem kurma basarisi, mevcut ¢alismaya
katilan 6zel yetenekli 6grencilerin basarisindan oldukga distktir. Bu ¢ikarim, 6zel yetenekli 6grencilerin
matematiksel problem kurma becerilerinin akranlarina gore yiliksek oldugunu belirten c¢alisma
sonuglariyla értiismektedir (Arikan & Unal, 2015; Espinoza et al., 2016; Johnson, 2000; Singer et al.,

686



Fatma ERDOGAN, Neslihan GUL — Pegem Egitim ve Ogretim Dergisi, 10(3), 2020, 655-696

2016). Ozel yetenekli ve 6zel yetenekli olarak tanilanmamis &grencilerin problem kurma becerileri
karsilastiran g¢alismalarda, 6zel yetenekli 6grencilerin matematiksel problem kurma basarilarinin daha
yiiksek oldugu saptanmistir (Arikan & Unal, 2015; Espinoza et al., 2016). Bu konuda, Johnson (2000) 6zel
yetenekli 6grencilerin akranlarina kiyasla daha ¢ozilebilir matematiksel problem kurabildiklerini
belirtmistir. Singer vd. (2016) ise Ozel yetenekli 6grencilerin rutin olmayan problemleri ¢ézme ve
problem kurma becerilerinin akranlarindan oldukga tstiin oldugunu ifade etmistir.

Calisma bulgularina gore, 6zel yetenekli 6grencilerin kolay, orta ve zor problem kurma gorevlerde
agirhkli olarak genis kapsamli problemler kurdugu gorilmdistir. Genis kapsamli problemler verilen (g
seklin 6tesinde daha ileri basamaklarla ilgili problemlerdir. Bu baglamda, 6zel yetenekli 6grencilerin 6zel
durumlarin 6tesinde daha genis kiimeler hakkinda diistindiikleri sdylenebilir. Calismanin bu sonucu, 6zel
yetenekli 6grencilerin problem ¢6zme ve kurma durumlarinda alisiimigin 6tesinde dusiindiklerini ve Ust
diizey diisinme becerileri gosterdiklerini belirten ¢alisma sonuglariyla paralel niteliktedir (Gutierrez et
al., 2018; Sheffield, 2018; Johnson, 2000; Yuan & Sriraman, 2011). Gutierrez vd. (2018) 6zel yetenekli
ogrencilerin problem ¢dzme ve kurma durumlarinda, matematiksel yapilarin karmasikhigi ve genisligi
Uzerine bilissel caba harcadiklarini ifade etmistir. Yuan ve Sriraman (2011) ise problem kurma becerisinin
matematik bilgisi ve basarisiyla iligkili oldugunu ortaya koymustur. Bu baglamda, ©zel yetenekli
Ogrenciler matematik alaninda akranlarina kiyasla daha basarii olmakla birlikte, daha genis
matematiksel perspektifi yansitan problemler kurabilirler (Johnson, 2000; Yuan ve Sriraman, 2011).

Genis kapsamli problemlerin ayrintili analizinde ise dikkat gekici bazi sonuglara ulasiimistir. Buna
gore, kolay ve orta zorluktaki gorevlerde, Ozel yetenekli 6grencilerin yaklasik yarisi “bir sekildeki
noktalari kapsayan” tiriinde problemler kurmustur. Zor goérevde ise en ¢ok “birden ¢ok sekildeki
noktalari kapsayan” tirinde problemler tespit edilmistir. Bu sonuctan hareketle, 6zel yetenekli
ogrencilerin birden ¢ok sekli ele alinca problemlerin daha zorlasacagini distiindiikleri séylenebilir.

Genis kapsamli problemlerde en az goriilen problem tiirleri ise kolay gorevde “birden ¢ok sekildeki
noktalari kapsayan”dir. Orta ve zor gorevde ise “sekillerdeki nokta sayilarini kiyaslayan” tiriindeki
problemlere oldukga az yer verilmistir. Bu sonug, 6zel yetenekli 6grencilerin {i¢ seklin 6tesinde genis
kapsamli problem kurarken birden ¢ok sekli yeterince géz 6niine almadiklari seklinde yorumlanabilir. Dar
kapsamli problemlere bakildiginda, kolay, orta ve zor gorevlerde en ¢ok “birden ¢ok sekildeki noktalari
kapsayan” turinde problemler kurulmustur. Bu sonuca gore, 6zel yetenekli 6grencilerin dar kapsamli
problem kurmada birden ¢ok sekli ele aldiklari sdylenebilir.

Calismanin dikkate deger sonuglarindan birisi ise genelleme becerisine iliskindir. Ozel yetenekli
Ogrencilerin karakteristik 6zelliklerinden biri de genelleme becerilerinin yiiksek olmasidir (Freiman, 2018;
Gutierrez et al., 2018; Krutetskii, 1976). Ancak, ¢calisma bulgularina gore kolay, orta ve zor gérevlerin her
Ucunde de oldukca az sayida 6zel yetenekli 68renci “kural tabanh genel” (6rintiiniin genel kuralina
yonelik ancak ¢oziilemeyecek) tiriinde problemler kurmustur. “Kural tabanli 6zel” (6rintinin genel
kuralina yonelik ¢ozulebilir nitelikte) problemleri ise sadece kolay gérevde az sayida sekizinci sinif
o6grencisi kurmustur. Bu sonuctan hareketle, 6zel yetenekli 6grencilerin orintinin genel kuralina
yonelik oldukga az sayida problem kurdugu sdylenebilir. Bu durumun 6grencilerin gegmis yasantilarindan
kaynaklandigi disiinilmektedir. Ozel yetenekli &grencilerin problem kurma ve genellemeyle ilgili
yeterince deneyim yasamamis olmalari bu sonucun nedeni olabilir. Yapilan g¢alismalar bu goriisi
desteklemektedir. Bu baglamda, calismalarda o6zel yetenekli 6grencilerin orlntilerin genel kuralini
belirlemede giclik yasadiklari ortaya konulmustur (Amit & Neria, 2008; Benedicto, Jaime, & Gutiérrez,
2015; Fritzlar & Karpinski-Siebold, 2012). Ayrica, ¢alisma sonuglari, sinif ortaminda hem 6zel yetenekli
tanisi koyulmamis hem de 6zel yetenekli 6grencilere yonelik problem kurma etkinliklerinin yetersiz
oldugunu belirtmektedir (Levenberg & Shaham, 2014; Sheffield, 2018; Xu et al., 2019).

Calismanin ikinci alt problemiyle iliskili olarak, 6zel yetenekli 6grencilerin kurduklari problemlerin
zorluk dizeyi ilerleme analizi yapilmistir. Bulgulara gére, 6zel yetenekli 6grencilerin istenen sekilde
hiyerarsik ilerleyen zorluk diizeyine sahip problem kurma oranlarinin olduk¢a disiik oldugu sonucuna
variimistir. Zorluk dizeyi istenen tiirde hiyerarsik ilerleyen problemler en ¢ok altinci seviyesinde
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gorulmistir. Ancak, bu problemlerin blylk kismi terim sirasinin ilerlemesine yoneliktir. Yani, 6grenciler
benzer yapida problemler kurmalarina ragmen 6riinttideki adim sayilarini ilerlettiklerinden dolayi zorluk
diizeyindeki ilerlemeyi saglamiglardir. Ayrica, zorluk diizeyi ilerleme analizi yapilamayan problem orani
disik seviyededir. Bu sonuglardan hareketle, 6zel yetenekli 6grencilerin problemlerin zorluk duzeylerini
ilerletmek icin hedefe yonelik ¢caba harcadiklari soylenebilir. Sowell, Zeigler, Bergwall ve Cartwright
(1990) ve Dai, Moon ve Feldhusen’in (1998) calisma sonuglari bu gorisi desteklemektedir. Sowell vd.’ye
(1990) gore matematiksel 6zel yetenekli 6grenciler karmasik problem yapilan (zerine daha fazla
disundrler. Ayrica, matematiksel 6zel yetenekli 6grencilerin zorlayici matematik problemlerini ¢gzme ve
kurmadaki performanslari akranlarina kiyasla daha iyidir. Dai vd. (1998) ise 6zel yetenekli 6grencilerin
akranlarina kiyasla daha hedef odakli olduklarini, zorlayici durumlara yonelik g¢aba harcadiklarini
belirtmistir.

Sinirhliklar Ve Oneriler

Ozel yetenekli 6grencilerin akranlarina gore farkli égrenme ihtiyaclari vardir. Ancak, arastirma
sonuglari 6zel yetenekli 6grencilerin matematik derslerinde diger 6grencileri beklerken sikildiklarini veya
diger Ogrencilere matematik konusunda yardimci olmaya mecbur birakildiklarini gostermektedir
(Sheffield, 2018; Smedsrud, 2018). Bu tir durumlar 06zel yetenekli 6grencilerin matematiksel
becerilerinde ve matematige karsi ilgilerinde gerilemeye sebep olabilir (Hu, 2019). Dolayisiyla, bu
Ogrencilerin matematige ilgilerini stirdiirmek icin 6zel yaklasimlar gereklidir (Gutierrez et al., 2018; Leikin
et al.,, 2017a). Bu surette, problem kurma temelli yaklasimlarin sinif ortaminda uygulanmasi
onerilmektedir. Mevcut calismada ele alindigi gibi farkli zorluklarda problem kurma gorevlerinin
istenmesi Ozel yetenekli 6grencilerin ihtiyaci olan zorlayici ortamlarin olusmasina ve vyaraticilik
becerilerinin gelisimine katki saglayabilir.

Son yillarda, 6zel yetenekli 6grencilerin matematiksel ihtiyaglarini gbz 6niine alarak farklilagtiriimig
matematik programlarinin gelistiriimesi dikkat ¢eken konulardan biridir (Hu, 2019; Sheffield, 2018;
Smedsrud, 2018). Ancak, Turkiye’de 6zel yetenekli 6grencilerin beklentilerine yonelik program gelistirme
calismalarinin yetersiz oldugu goriilmektedir (Ozgelik, 2017). Mevcut calisma bulgularindan yararlanarak,
program gelistirme uzmanlarinin 6zel yetenekli 6grencilere yonelik programlarda problem kurma
etkinliklerine yer vermesi 6nerilmektedir.

Ozel yetenekli 6grenciler igin yiiksek kalitede matematik derslerinin tasarlanmasi hem &gretmen hem
de icerikle iliskilidir (Gutierrez et al., 2018; Leikin et al., 2017a). Problem kurma hem bir degerlendirme
araci hem de Ogrenciler igin yararli bir egitsel strateji oldugundan dolayi, 6gretmenlerin problem kurma
etkinliklerini derslerine nasil entegre edeceklerini bilmeleri gerekir (Cai & Hwang, 2019; Xu et al., 2019).
Ayrica, mevcut calismada 6zel yetenekli 6grencilerin beklenen diizeyde genelleme gerektiren veya zorluk
diizeyi ilerlemesine sahip problem kurmama nedeninin gecmis yasantilar oldugu distnilmektedir. Bu
bilgiler ve ¢ikarimlar dogrultusunda, 6zel yetenekli 6grencilere egitim veren matematik 6gretmenlerinin
problem kurma becerileri incelenebilir. Ogretmenlerin problem kurma yeterlikleri belirlenerek, eksik
noktalari gidermeye yonelik 6nlemler alinmahdir.

Arastirmacilar, 6zel yetenekli 6grencilerle ¢alisacak, derin bilgi ve yetenege sahip 6gretmenlere
ihtiyac oldugunu, bu nedenle 6gretmenlerin kendilerini stirekli gelistirmeleri gerektigini vurgulamaktadir
(Gutierrz et al., 2018; Subotnik, Robinson, Callahan, & Gubbins, 2012). Bu goérise dayali olarak, 6zel
yetenekli 6grencilerle ¢alisan matematik 6gretmenlerine problem kurma yaklasimlari, problem kurmanin
ozel yetenekliligi tanilamadaki rolli, problem kurmanin matematiksel yaraticilikla iliskisi gibi konularda
hizmet ici egitimler diizenlenmelidir. Hizmet ici egitimlerin sadece teorik degil ayni zamanda uygulamal
olmasi 6nemlidir. Clinki, 6gretmenler farkl tiirde problem kurma deneyimleri yasarsa, 6grencilerine de
bu tiir becerilerini gelistirecekleri ortamlar saglayacaklardir (Cai & Hwang, 2019).

Calismada ozel yetenekli 6grencilerden sadece bir tlirde (yari-yapilandirilmis) problem kurma gorevi
istenmistir. Bu durum galismanin sinirliligi olarak gérilebilir. Bu bilgiden hareketle, ilerleyen galismalarda
farkli tiirde problem kurma gérevlerinin tasarlanmasi dnerilebilir. Ozel yetenekli 6grencilerin farkl tiirde
problem kurma gorevlerindeki basarilari karsilastirilabilir. Yapilacak ¢alismalarda, daha derinlemesine
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bilgi edinmek amaciyla, klinik gériisme gibi yontemler kullanilarak, 6zel yetenekli 6grencilerin problem
kurma siirecinde izledikleri yol ve diisinme bigimleri arastirilabilir.

Calisma sonuglarina genel olarak degerlendirildig§inde, 6zel yetenekli 6grencilerin sinirl yapilarda
problem kurdugu soylenebilir. Dolaysiyla, ileriye doniik planlanan calismalarda problem kurma
etkinliklerinin 6zel yetenekli 6grencilerin bilissel gelisimlerine etkileri deneysel olarak incelenebilir.
Singer ve Voica’nin (2015) ¢alisma sonuglari bu 6neriye dayanak olusturmaktadir. Singer ve Voica (2015)
calismalarinda problem kurmanin matematiksel 6zel yetenekli 6grencilerin bilissel cergevelerini
gelistirdigini belirtmistir.

Ogrencilerin problem kurma performanslari tizerinde problem kurmaya yénelik tutumlari da etkili
olabilir (Kilig, 2019). Ayrica, 6zel yetenekli 6grencilerin matematik performanslarinda motivasyon, tutum
gibi duyusgsal faktorlerin etkili oldugunu ortaya koyan galisma sonuglari mevcuttur (Erdogan & Yemenli,
2019; Hu, 2019; Smedsrud, 2018). Dolayisiyla, 6zel yetenekli 6grencilerin gosterdikleri performansta
duyussal faktorler de etken olabilir. Bu sebeple, 6zel yetenekli 6grencilerin problem kurmaya yonelik
motivasyonlari, tutumlari ve 6z-kavramlarini analiz eden galismalar yapilabilir. Ayrica, matematiksel 6zel
yeteneklilik, problem kurma ve matematiksel yaraticiligin birbiriyle iliskili kavramlar oldugu g6z 6nine
alinarak (Sheffield, 2018) 6grencilerin kurdugu problemler matematiksel yaraticilk baglaminda
incelenebilir.

Matematiksel 6zel yeteneklilik alaninda arastirmalar yigilmal olarak biyimektedir (Sheffield, 2018).
Ancak, Tirkiye’de matematik ve 6zel yeteneklilik egitimini birlikte ele alan ¢alismalar oldukga sinirlidir
(Arikan & Unal, 2015; Erdogan & Erben, 2018). Diinya’da 6zel yeteneklilik kavramina karsilik olarak
matematiksel gelecek vaat eden Ogrenci kavrami gelistirilip, teknoloji 6zel yetenekli 6grencilerin
problem kurma becerilerini gelistirmek icin bir arag¢ olarak kullanilirken (Sheffield, 2018) Tirkiye’nin bu
gelismelere geg kalmamasi gerekir. Ozel yetenekli dgrencilerin potansiyelleri belirlenip, bu potansiyelleri
gelistirme konusunda uygulamalar yapilmalidir. Dolayisiyla, problem kurma da dahil olmak Uzere
matematik egitimi ve 6zel yeteneklilik alaninda ¢alismalar yapilmasi dnemle énerilmektedir.

Bilgilendirme

Bu calismanin bir kismi, 1-3 Kasim 2019 tarihleri arasinda Malatya’da diizenlenen Uluslararasi Ozel
Yetenekliler Egitimi Kongresi’'nde s6zIU bildiri olarak sunulmustur.

689



Fatma ERDOGAN, Neslihan GUL — Pegem Egitim ve Ogretim Dergisi, 10(3), 2020, 655-696

References

Altun, M. (2015). Teaching mathematics for education faculties and primary teachers (19th ed.). Bursa:
Alfa Aktuel.

Amit, M. & Neria, D. (2008). “Rising to the challenge”: Using generalization in pattern problems to
unearth the algebraic skills of talented pre-algebra students. ZDM Mathematics Education, 40, 111-
129.

Arikan, E. E. & Unal, H. (2015). Investigation of problem-solving and problem-posing abilities of seventh-
grade students. Educational Sciences, Theory & Practice, 15(5), 1403-1416.

Assmus D. & Fritzlar T. (2018). Mathematical giftedness and creativity in primary grades. In F. M. Singer
(Ed.), Mathematical creativity and mathematical giftedness: Enhancing creative capacities in
mathematically promising students (pp. 373—-404). Cham, Switzerland: Springer International
Publishing.

Benedicto, C., Jaime, A., & Gutiérrez, A. (2015). Analisis de la demanda cognitiva de problemas de
patrones geométricos. In C. Fernandez, M. Molina, & N. Planas (Eds.), Investigacién en educacion
matemadtica XIX (pp. 153—162). Alicante, Spain: SEIEM.

Bozkurt, A. & Karsligil-Ergin, G. (2018). Students’ achievement and mathematical thinking in process of
problem solving and problem posing. E-International Journal of Educational Research, 9(3), 1-33.

Cai, J. (2003). Singaporean students' mathematical thinking in problem solving and problem posing: An
exploratory study. International Journal of Mathematical Education in Science and Technology, 34(5),
719-737.

Cai, J., Chen, T,, Li, X,, Xu, R., Zhang, S., Hu, Y., et al. (2019). Exploring the impact of a problem-posing
workshop on elementary school mathematics teachers’ problem posing and lesson design.
International Journal of Educational Research. https://doi.org/10.1016/j.ijer.2019.02.004 Online
First.

Cai, J., Moyer, J. C., Wang, N., Hwang, S., Nie, B., & Garber, T. (2013). Mathematical problem posing as a
measure of curricular effect on students’ learning. Educational Studies in Mathematics, 83, 57-69.

Cai, J. & Hwang, S. (2019). Learning to teach mathematics through problem posing: Theoretical
considerations, methodology, and directions for future research. International Journal of Educational
Research. https://doi.org/10.1016/j.ijer.2019.01.001 Online First.

Canturk-Gunhan, B., Gecici, M. E., & Gunkaya, B. (2019). The effect of problem posing based
mathematics teaching on students' success: A meta-analysis study. Necatibey Faculty of Education
Electronic Journal of Science and Mathematics Education, 13(2), 1042-1062.

Chen, T. & Cai, J. (2019). An elementary mathematics teacher learning to teach using problem posing: A
case of the distributive property of multiplication over addition. International Journal of Educational
Research. https://doi.org/10.1016/j.ijer.2019.03.004 Online First.

Dai, D. Y., Moon S. M., & Feldhusen, J. F. (1998). Achievement motivation and gifted students: A social
cognitive perspective. Educational Psychologist, 33(2-3), 45-63.

Davis, G. A. & Rimm, S. B. (2004). Education of the gifted and talented. Boston, MA: Pearson Education
Press.

English, L. D. (2019). Teaching and learning through mathematical problem posing: Commentary.
International Journal of Educational Research. https://doi.org/10.1016/].ijer.2019.06.014 Online
First.

Erdogan, A. & Yemenli, E. (2019). Gifted students’ attitudes towards mathematics: a qualitative
multidimensional analysis. Asia Pacific Education Review, 20, 37-52.

690


https://doi.org/10.1016/j.ijer.2019.02.004
https://doi.org/10.1016/j.ijer.2019.03.004
https://doi.org/10.1016/j.ijer.2019.06.014

Fatma ERDOGAN, Neslihan GUL — Pegem Egitim ve Ogretim Dergisi, 10(3), 2020, 655-696

Erdogan, F. & Erben, T. (2018). Investigation of gifted students’ problem posing abilities requiring
arithmetical operations with natural numbers. inonu University Journal of the Faculty of Education,
19(3), 534-546.

Espinoza, J., Lupiafiez J. L., & Segovia, I. (2013). Caracteristicas del talento matematico asociadas a la
invencion de problemas. Revista Cientifica, nimero especial octubre 2013, 190-195.

Espinoza, J., Lupiafiez, J. L., & Segovia, I. (2016). The posing of arithmetic problems by mathematically
talented students. Electronic Journal of Research in Educational Psychology, 14(2), 368-392.

Freiman, V. (2018). Complex and open-ended tasks to enrich mathematical experiences of kindergarten
students. In F. M. Singer (Ed.), Mathematical creativity and mathematical giftedness: Enhancing
creative capacities in mathematically promising students (pp. 373—404). Cham, Switzerland: Springer
International Publishing.

Fritzlar, T. & Karpinski-Siebold, N. (2012). Continuing patterns as a component of algebraic thinking—An
interview study with primary school students. In Pre-proceedings of the 12th International Congress
on Mathematical Education (pp. 2022-2031). Seoul, South Korea: ICMI. Retrieved January 12, 2018,
from http://www.icmel12.org/data/ICME12_Pre-proceedings.zip.

Gagné, F. (2003). Transforming gifts into talents: The DMGT as a developmental theory. In N. Colangelo
& G. A. Davis (Eds), Handbook of gifted education (pp. 60-74). Boston MA: Allyn and Bacon, Inc.

Goldberg, S. R. (2008). An exploration of intellectually gifted students’ conceptual views of mathematics.
Unpublished doctorate dissertation, Columbia University, USA.

Gutierrez, A., Benedicto, C., Jaime, A., & Arbona, E. (2018). The cognitive demand of a gifted student’s
answers to geometric pattern problems. In F. M. Singer (Ed), Mathematical creativity and
mathematical giftedness (pp. 196-198). Cham, Switzerland: Springer International Publishing.

Guzel, R. & Biber, A.C. (2019). The effect of the problem posing approach for academic success in the
teaching of inequalities. Kastamonu Education Journal, 27(1), 199-208.

Hu, H. (2019) Implementing resilience recommendations for policies and practices in gifted curriculum.
Roeper Review, 41(1), 42-50.

Johnson, D. T. (2000). Teaching mathematics to gifted students in a mixed-ability classroom. Reston, VA:
ERIC Clearinghouse on Disabilities and Gifted Education.

Kesan, C., Kaya, D., & Guvercin, S. (2010). The effect of problem posing approach to the gifted student’s
mathematical abilities. International Online Journal of Educational Sciences, 2(3), 677-687.

Kilic, . (2019). Investigation of the performance of the middle school students in the posing of problems
that can be solved by the looking for a pattern strategy. Kastamonu Education Journal, 27(2), 647-
656.

Korkmaz, E. & Gur, H. (2006). Determining of prospective teachers’ problem posing skills. Journal of
Balikesir University Institute of Science and Technology, 8(1), 64-74.

Krutetskii, V. A. (1976). The psychology of mathematical abilities in school children. Chicago, IL:
University of Chicago Press.

Leikin, R. (2009). Bridging research and theory in mathematics education with research and theory in
creativity and giftedness. In. R. Leikin, A. Berman & B. Koichu (Eds.), Creativity in mathematics and
education of gifted students (pp. 385-411). Rotterdam: Sense Publishers.

Leikin, R. (2011). The education of mathematically gifted students: Some complexities and questions.
The Mathematics Enthusiast, 8(1-2), 167—188.

Leikin, R. (2015). Problem posing for and through investigations in a dynamic geometry environment. In
F. M. Singer, N. Ellerton & J. Cai (Eds), Problem posing: From research to effective practice (pp. 373—
391). Dordrecht: Springer.

691


http://www.icme12.org/data/ICME12_Pre-proceedings.zip

Fatma ERDOGAN, Neslihan GUL — Pegem Egitim ve Ogretim Dergisi, 10(3), 2020, 655-696

Leikin, R., Koichu, B., & Berman, A. (2009). Mathematical giftedness as a quality of problem-solving acts.
R. Leikin, A. Berman & B. Koichu (Eds), Creativity in mathematics and the education of gifted students
(pp. 115-128). Rotterdam: Sense Publishers.

Leikin, R., Koichu, B., Berman, A., & Dinur, S. (2017a). How are questions that students ask in high level
mathematics classes linked to general giftedness? ZDM Mathematics Education, 49(1), 65-80.

Leikin, R., Leikin, M., Paz-Baruch, N., Waisman, I., & Lev, M. (2017b). On the four types of characteristics
of super mathematically gifted students. High Ability Studies, 28(1), 107-125.

Levenberg, I. & Shaham, C. (2014). Formulation of word problems in geometry by gifted pupils. Journal
for the Education of the Young Scientist and Giftedness, 2(2), 28-40.

Leung, S. S. (2013). Teachers implementing mathematical problem posing in the classroom: Challenges
and strategies. Educational Studies in Mathematics, 83(1), 103-116.

Liliedahl, P. & Sriraman, B. (2006). Musings on mathematical creativity. For the Learning of
Mathematics, 26(1), 20-23.

Merriam, S. B. (1998). Qualitative research and case study applications in education. San Francisco, CA:
Jossey-Bass.

Miles, M. B., Huberman, A. M., & Saldana, J. (2014). Qualitative data analysis. CA:SAGE.

Miller, R. C. (1990). Discovering mathematical talent. Reston, VA: Eric Clearinghouse on Handicapped
and Gifted Children.

Ministry of National Education. (2018). Mathematics curriculum (Primary and secondary 1, 2, 3,4, 5, 6, 7
and 8 grades). Ankara: MoNE Publ.

Muijs, D. (2004). Doing quantiative research in education with SPSS. London: Sage

National Council of Teachers of Mathematics. (2000). Principles and standards for school mathematics.
Reston, Va: National Council of Teachers of Mathematics.

National Council of Teachers of Mathematics (2016). Providing opportunities for students with
exceptional mathematical promise: A position of the national council of teachers of mathematics.
Reston: NCTM.

Nolte, M. (2018). Twice-exceptional students: Students with special needs and a high mathematical
potential. In F. M. Singer (Ed.), Mathematical creativity and mathematical giftedness (pp. 199-225).
Cham, Switzerland: Springer International Publishing.

Ozcelik, T. (2017). Efficiency of differentiated mathematics curriculum designed for gifted and talented
students. Unpublished doctorate dissertation, Hacettepe University, Ankara.

Poulos, A. & Mamona-Downs, J. (2018). Gifted students approaches when solving challenging
mathematical problems. In F. M. Singer (Ed), Mathematical creativity and mathematical giftedness
(pp. 309-341). Cham, Switzerland: Springer International Publishing.

Renzulli, J. S. (2012). Reexamining the role of gifted education and talent development for the 21st
century: A four-part theoretical approach. Gifted Child Quarterly, 56(3), 150—-159.

Sheffield, L. J. (2003). Development of mathematical promise. In S. Pfeiffer & L. Limburg-Weber (Eds),
Early gifts: Recognizing and nurturing children’s talents (pp. 59-81). Waco, TX: Prufrock Press.

Sheffield, L. J. (2018). Commentary paper: A reflection on mathematical creativity and giftedness. In F.
M. Singer (Ed), Mathematical creativity and mathematical giftedness (pp. 405-428). Cham,
Switzerland: Springer International Publishing.

Silver, E. A. (1997). Fostering creativity through instruction rich in mathematical problem solving and
problem posing. ZDM, 3, 75—-80.

Silver, E. A. & Cai, J. (1996). An analysis of arithmetic problem posing by middle school students. Journal
for Research in Mathematics Education, 27, 521-539.

692



Fatma ERDOGAN, Neslihan GUL — Pegem Egitim ve Ogretim Dergisi, 10(3), 2020, 655-696

Singer, F. M., Ellerton, N., & Cai, J. (2013). Problem-posing research in mathematics education: New
questions and directions. Educational Studies in Mathematics, 83(1), 1-7.

Singer, F. M., Ellerton, N., & Cai, J. (2015). Mathematical problem posing: From research to effective
practice. New York: Springer.

Singer, F. M., Sheffield, L., Freiman, V., & Brandl, M. (2016). Research on and activities for
mathematically gifted students. New York: Springer Nature.

Singer, F. M., Sheffield, L. J., & Leikin, R. (2017a). Advancements in research on creativity and giftedness
in mathematics education: Introduction to the special issue. ZDM Mathematics Education, 49(1), 4-
12.

Singer, F. M., & Voica, C. (2015). Is problem posing a tool for identifying and developing mathematical
creativity? In F. M. Singer, N. Ellerton & J. Cai (Eds), Mathematical problem posing: From research to
effective practice (pp. 141-174). New York: Springer.

Singer, F. M., Voica, C., & Pelczer, I. (2017b). Cognitive styles in posing geometry problems: implications
for assessment of mathematical creativity. ZDM Mathematics Education, 49(1), 37-52.

Smedsrud, J. (2018) Mathematically gifted accelerated students participating in an ability group: A
qualitative interview study. Front. Psychol., 9, 1-12.

Sowell, E. J., Zeigler, A. J., Bergwall, L., & Cartwright, R. M. (1990). Identification and description of
mathematically gifted students: A review of empirical research. Gifted Child Quarterly, 34, 147-154.

Sriraman, B. (2005). Are giftedness and creativity synonyms in mathematics. The Journal of Secondary
Education, 17(1), 20-36.

Stoyanova, E. & Ellerton, N. F. (1996). A framework for research into students’ problem posing in school
mathematics. In P. Clarkson (Ed), Technology in mathematics education (pp. 518-525). Melbourne:
Mathematics Education Research Group of Australasia.

Subotnik, R. F., Robinson, A., Callahan, C. M., & Gubbins, E. J. (2012). Malleable minds: Translating
insights from psychology and neuroscience to gifted education. Storrs: University of Connecticut,
NRCGT.

Turhan, B. & Guven, M. (2014). The effect of mathematics instruction with problem posing approach on
problem solving success, problem posing ability and views towards mathematics. Cukurova
University Faculty of Education Journal, 43(2), 217-234.

Van Tassel-Baska, J. & Stambaugh, T. (2006). Comprehensive curriculum for gifted learners (3rd ed.).
Boston: Pearson Education Inc.

Voica, C. & Singer, F. M. (2013). Problem modification as a tool for detecting cognitive flexibility in
school children. ZDM, 45(2), 267-279.

Voica, C. & Singer, F. M. (2014). Problem posing: A pathway to identifying gifted students. In MCG8
Proceedings (pp. 119-124). Univ. of Denver, Colorado, USA.

Wagner, H. & Zimmermann, B. (1986). Identification and fostering of mathematically gifted students. In
A. Cropley, K. Urban, H. Wagner & W. Wieczerkowski (Eds), Giftedness: A continuing world-wide
challenge (pp.273-287). New York: Trillium Pres.

Xu, B., Cai, J., Liu, Q., & Hwang, S. (2019). Teachers’ predictions of students’ mathematical thinking
related to problem posing. International  Journal  of  Educational  Research.
https://doi.org/10.1016/].ijer.2019.04.005. Online First.

Yazgan-Sag, G. (2019). A theoretical view to mathematical giftedness. National Education, 48(221), 159-
174.

Yin, R. K. (2017). Case study research and applications: Design and methods. Sage Publications.

Young, A. E. & Worrell, F. C. (2018). Comparing metacognition assessments of mathematics in
academically talented students. The Gifted Child Quarterly, 63(2), 259-275.

693


https://doi.org/10.1016/j.ijer.2019.04.005

Fatma ERDOGAN, Neslihan GUL — Pegem Egitim ve Ogretim Dergisi, 10(3), 2020, 655-696

Yuan, X. & Sriraman, B. (2011). An exploratory study of relationships between students’ creativity and
mathematical problem posing abilities. In B. Sriraman & K. Lee (Eds). The elements of creativity and
giftedness in mathematics (pp. 5-28). Rotterdam, the Netherlands: Sense.

694



Fatma ERDOGAN, Neslihan GUL — Pegem Egitim ve Ogretim Dergisi, 10(3), 2020, 655-696

Appendix 1.

Problem Posing Task

Ayse Teacher draws the figures shown below.

000
000
000

Figure 1

Appendix

0000
0000
0000
0000
0000

00000

Figure 3

For his student’s homework, he wanted to make up three problems based on the above situation: an
easy problem, a moderate problem, and a difficult problem. These problems can be solved using the

information in the situation.

Help Ayse Teacher make up three problems and write these problems in the space below.

Easy problem:

Moderate problem:

Difficult problem:
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