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ABSTRACT

Problem posing skills are just as valuable as problem solving skills. Problem posing contributes to
the development of students' learning, problem-solving skills, creativity and positive attitudes
towards mathematics. Therefore, the problem posing process includes higher cognitive skills
beyond the problem solving process. This study aims to examine the problem posing status of sixth
grade students about natural numbers. The case study, which is one of the qualitative research
methods, was used in the research. The research was conducted with 23 sixth grade students
studying at a public school in a city in Turkey in the 2018-2019 academic year. The data of the
research were collected with a form that includes four problem posing situations, one of which is
structured, two of which is semi-structured, and one is free problem posing. Content analysis was
used in the analysis of the data collected in the study. Data analysis was carried out in two stages.
First, the problems posed by the students were classified. Afterwards, the situations determined
as mathematical problems according to this classification result were evaluated as qualifications
based on the complexity criterion, one of the problem posing evaluation criteria. According to the
findings of the study, approximately four-fifths of the students' answers to problem posing
situations are mathematical problems, and more than half of them are sufficient mathematical
problems suitable for the given ones. Again, the findings revealed that the sufficient mathematical
problems posed by the students differed in quality. More than half of adequate problems are low
complexity problems, while one third are medium complexity problems. In the study, the number
of low complexity problems created by students is higher than the total number of medium
complexity and high complexity problems. This shows that the vast majority of problems posed by
students are of low complexity.
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INTRODUCTION

Problem solving is very important in mathematics as well as in other fields, as well as in everyday life. Therefore,
one of the main aims of the mathematics curriculum is to raise good problem solvers. Polya (1957) described
problem solving as a cognitive process where an individual understands problem, makes a plan, executes it and
check if the answer is reasonable or not. Problem solving must not be brought down to giving the correct answer
to the question asked. Problem solving is to choose the right way to arrive at the correct answer of a problem

encountered rather than coming up with the answer of it (Polya, 1957).

Problem posing, on the other hand, is the process of creating a problem from a given situation or experience
(National Council of Teachers of Mathematics [NCTM], 2000). While there are a number of different perspectives
on what constitutes a problem-posing situation, there is a general understanding that problem-posing basically
refers to situations in which new problems are generated or existing problems are rearranged to create new
problems (Duncker, 1945; Leung, 1993; Silver, 1994). Problem posing is closely related to problem solving skills
and contributes to the development of problem solving skills (Cai & Hwang, 2002; Silver & Cai, 1996). Problem
posing typically develops as a continuation of problem solving. Therefore, problem posing must be regarded as
a whole with the problem solving (Polat & Ozkaya, 2023). Moreover, problem posing requires creative thinking,
as it does not have a single outcome as in problem solving and there are many possibilities (Kojima et al., 2009).
Therefore, problem posing requires a broader reasoning skill and cognitive process that includes problem solving

(Cildir & Sezen, 2011).

Although there are various categories of problem posing in the literature, one of the most widely accepted is the
classification developed by Stoyanova and Ellerton (1996). According to Stoyanova and Ellerton (1996), problem
posing exercises that can be applied in classroom environments are handled in three categories. These are
structured, semi-structured and free problem posing situations. To make it clear in short, the cases where a
problem is written and it is asked to write a problem similar to it (by paraphrasing, replacing the numbers, names
etc.) is called structured problem posing situation. The situation which is occurred in connection with a given
situation, story, shape, operation, or a result, or making additions to an unfinished sentence, is called semi-
structured problem posing situation. And the situation which is occurred with no subject limitation and without

restricting the creativity of the person who will pose the problem is the free problem posing situation.

As in the problem solving process, one of the important stage of the problem posing process is the evaluation
stage. At this stage, it is necessary to give feedback to the students. Beyond what the student will do, feedback
refers to the steps that the student should take to improve his work and everything necessary for this (Hattie &
Timperley, 2007; Sadler, 1998). It also positively affects the ability to organize learning (Beydogan et al., 2016).
In addition, it is stated that giving feedback during the teaching of mathematical skills both enables students to
share ideas with each other and supports them to form new understandings (Manouchehri & John, 2006:
Manouchehri, 2007). Therefore, rather than just saying correct or wrong for the answers of students after the

implementation of the problem posing activities, giving constructive feedbacks is also as important as including
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problem posing activities in the process of teaching mathematics (Brown & Walter, 2005). Giving students
feedback about the problems they posed may enable them to see their errors in posing problem, ensuring them
to pose more qualified problems in the following problem posing activities. In the literature, there are various
studies that present a theoretical framework for evaluating the problems posed by students. One of the most
important is the studies of Silver & Cai (1996;2005). Silver & Cai (1996) classified the problems posed by students
as non-mathematical problems, mathematical problems and non-problem statements, and then classified
mathematical problems as solvable problems and unsolvable problems. Solvable problems were evaluated
according to mathematical complexity and linguistic complexity criteria. Later, in another study, Silver & Cai
(2005) used three criteria while evaluating the problems in terms of quality. These criteria are quantity, originality
and complexity. The complexity of the problems is divided into four subcategories. These are: difficulty of the
problem, linguistic complexity, complexity of embedded mathematical relationships, and mathematical
complexity. Mathematical complexity is one of the important features of the problems as it will reveal the
mathematical knowledge of the founder of the problem. Mathematical complexity is classified as low, medium

and high level and defined as follows (National Assessment of Educational Progress [NAEP], 2005; 2022):

Low Mathematical Complexity: They are problems that are posed by remembering previously solved problems,

aiming at ensuring the student to recall a feature, and can usually be solved in one step.

Moderate Mathematical Complexity: These are problems that require more thinking than low-complexity
problems. These problems often require linking two features. Therefore, it involves using several mathematical
knowledge and skills together. They are also problems that require reasoning, problem solving strategy, and

application of theories.

High Mathematical Complexity: It urges the person who will solve the problem to reason, analyze and synthesize.

They are problems which are solvable in several steps.

There are also other studies evaluating the problem posing status of students. These studies are based on the
work of Silver & Cai (1996). For example; there are studies that evaluate students' problems in terms of quality
(Kwek & Leng, 2008) and in terms of fluency, flexibility and originality (Van Harpen & Sriraman, 2013; Yuan &
Sriraman, 2011). Another case study is the study of Silver & Cai (1996). Kwek & Leng (2008) evaluated the
problems posed by the students as a quality on the basis of complexity in their study with a total of 82 secondary
school students, 32 of whom were first grade and 50 were third grade. Activities similar to the problem posing
activities used by Silver & Cai (2005) were used in their studies. Middle school first year students posed problems
in arithmetic, and third-year students in algebra. After classifying the students' problems as mathematical
problems, non-mathematical problems and non-problem statements, they classified mathematical problems as
solvable and unsolvable problems. Solvable problems were evaluated in terms of mathematical complexity and
linguistic complexity. Although the majority of the students pose mathematical problems, they have concluded

that they are insufficient in terms of quality, since their level of complexity is generally low. In their study, Van
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Harpen & Sriraman (2013) examined mathematical problem posing skills of mathematically advanced high school
students in China and the United States in terms of creativity. They carried out their studies with 218 students.
They gave the students a form containing 3 different problem posing situations and asked the students to answer
their answers on paper. In addition, they interviewed 32 students to see the differences in mathematical problem
posing processes. The researchers analyzed the problems posed by the students according to the fluency,
flexibility and originality dimensions of creativity. As a result of the study, it was stated that the students' fluency
scores were not as high as expected and most of the problems posed by the students in the flexibility analysis
focused on two main categories, namely area and length. They stated that although the participants were in
advanced mathematics courses in high school, they did not perform very well in mathematical problem posing

situations.

In addition to these studies mentioned in the literature, problem posing strategies are examined (Daher &
Anabousy, 2018; Mishra & lyer, 2015; Putra et al., 2017), problem posing processes are examined (Adelina &
Fatma, 2018; Ergin, 2019; Korkmaz & Giir, 2006) are also available. In addition, there are studies (Ada et al., 2020;
Cetinkaya & Soybas, 2018; Ev Cimen & Yildiz, 2018; Gékkurt et al., 2015; Ozgen et al., 2017; Turhan & Giiven,
2014) examining the problem posing skills of students and studies (Karahan Doguz et al., 2023; Nedaei et al.,
2022; Silber & Cai, 2021; Turniklu et al., 2017) examining the quality of the problems posed by the students as
well as the skill. For example; Gokkurt et al. (2015), who focused on problem-posing skills, examined the problem-
solving process and problem-posing skills in their studies. In their study with 69 eighth grade students, they stated
that problem solving was not sufficient at the stages of understanding the problem, preparing and evaluating a
plan for the solution, and problem posing. Cetinkaya & Soybas (2018), on the other hand, examined eighth grade
students' ability to organize, select, comprehend and transfer quantitative information. In their study with 12
students, they stated that the general success of the students in problem posing was insufficient. They concluded
that the majority of the students had lower levels of originality and creativity than they should have been. Based
on problem posing skills, Suarsana et al., (2019) investigated the effect of online problem posing on students'
mathematical problem solving skills. They carried out their studies in the semi-experimental model with 118 11th
grade students. In their study, they stated that they found a difference between students who use online
problem posing, problem posing and traditional learning in terms of problem solving skills in mathematics. They
concluded that online problem posing has a much more positive effect on students' problem-solving skills in
mathematics than problem posing or traditional learning. Ev Cimen & Yildiz (2018), also focusing on skills,
examined the problem posing skills of sixth grade students in their studies. In their studies, the researchers
handled the statements written by the students in the problem posing activities according to some criteria. They
examined the activities according to whether the expression was a problem, whether the Turkish language and
expression of the expression were incorrect, whether the problem was suitable for the given graphic, how many
times the student could pose a problem, and whether he completed the missing information in the graph. As a
result of the study, most of the students stated that they were able to pose appropriate problems even though

they had some mistakes in language and expression.
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Tarniikli et al. (2017), one of the studies that deal with quality as well as problem posing skills, examined the
problem posing studies of eighth grade students on triangles in terms of quality. The researchers classified the
students' problems and evaluated them in terms of quality. Only 33% of the written problems are suitable,
mathematical and sufficient for the given situation; stated that these problems are generally of low mathematical
nature. Ada et al. (2020) examined the skills of middle school sixth grade students in problem posing situations
in natural numbers and their views on problem posing. In the study he conducted with 15 middle school sixth
grade students, the answers of the students were classified as "blank", "not a problem" and "problem" and
evaluated according to the criteria of "language", "complexity of the problem" and "solvability". As a result of
the research, when the problems posed by the students were examined in terms of language, they stated that
the problem texts were clear and understandable in general. However, they stated that the complexity of the
problems posed by the students was not at a high level. Considering the structure of the problem for the
complexity of the problems, they concluded that the students mostly pose problems that require two operations.
When the complexity of the problems is considered in terms of "originality", they stated that the number of
original problems is quite low. They concluded that their students mostly pose solvable problems. Another study
focusing on quality is the study of Karahan Doguz et al. (2023). In their studies with eighth grade students, the
researchers analyzed the problems posed on percentages to the criteria of using the mathematical language
(symbol, notation), grammar and expression, suitability of the problem with the objectives, the amount and
quality of the data in the problem, the solvability of the problem, the originality of the problem, and the situation
of being solved by the student. evaluated accordingly. He stated that students usually write short and simple

problems. They also stated that problem posing levels are higher in free problem posing situations.

Importance and Purpose of the Research

Problem posing activities are of great importance in mathematics teaching. Problem posing activities have
positive effects on student's subject knowledge (Rosli et al., 2014; Van Harpen & Sriraman, 2013), problem
solving skills (Rosli et al., 2014; Suarsana et al., 2019; Xie & Masingila, 2017), creativity (Amalina et al., 2018; Rosli
et al., 2014; Singer et al., 2011) and attitude towards mathematics (Akay & Boz, 2010; Rosli et al., 2014; Silver,
1994).

It is thought that problem posing approach is a cognitive activity suitable for the constructivist approach (Rosli
et al., 2015). National Council of Teachers of Mathematics describes problem solving as an activity central to
doing mathematics emphasizing, in its publications, that the problem solving skill of students is important (NCTM,
2000). Italian Ministry of Education, on the other hand, stated that problem posing must be included in the
educational programs and gave place to problem posing in them (Bonotto & Santo, 2015). In recent years, Turkey,
like many other countries, also revised its educational and training programs according to the constructivist
approach and included problem posing in their educational programs. The phrase “Problem posing studies are
also included” takes place as an explanation under most of the achievements that must be ensured through the

Mathematics Curriculum that is currently used in Turkey (Turkish Ministry of National Education [MoNE], 2018).
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In this context, the objective of the mathematics curriculum elaborated in recent years is to raise individuals with
problem solving skills, who are able to use the knowledge they gain from the subject of math lesson, critically
think on and challenge that knowledge, rather than just teaching a topic. (MoNE, 2013; MoNE, 2018). However,
the importance given to problem posing in curricula is unfortunately not sufficiently reflected in classroom
practices. Unlike what is written in curriculum, most of teachers do not allow problems posing activities full play
in the process of teaching mathematics. The studies conducted support this fact (Aydogdu & Turnukli, 2021; Ev
Cimen & Yildiz, 2017; Tertemiz & Sulak, 2013).

Evaluating the problems posed by the students and giving them feedback is very important for the students to
learn the problem posing process and for the development of their problem posing skills. If a student can pose
qualified problems on a subject, it is likely that the student has learned that subject in depth. On the contrary, if
he cannot pose qualified problems about a subject, it can be said that he has not learned and internalized that
subject in depth. There are some math topics that students often encounter in daily life. One of these subjects is
the subject of operations with natural numbers. Problems posed on a subject can provide information about the
extent to which the student has learned this subject. For this reason, it is very important to include the four
operations with natural numbers in problem posing activities. In this study, it is aimed to evaluate the problems
posed by sixth grade students about natural numbers. When the existing studies in the literature are examined,
although there are studies examining problem posing skills and qualities, this study differs in terms of problem
posing situations, classification and evaluation criteria of problems, as well as working with natural numbers. In
line with the purpose of the study, “How are the problems that sixth grade students pose about natural
numbers?” question has been explored. Within the scope of this research question, answers to the following

questions were sought.

1. How is the classification of the sixth grade students' problems on natural numbers?

2. How are the problems posed by sixth grade students on natural numbers in terms of quality?

METHOD

Research Model

The case study, which is one of the qualitative research methods, was employed in the study. Case study is the
term used for the studies built on deep foundations where the events that occur in their natural conditions are
attempted to be described richly (Hancock & Algozzine, 2006). Chmiliar (2010), on the other hand, described
case study as an approach that is used to make an in-depth analysis of how a restricted topic is discussed. Since

the problems posed by the students will be examined in detail in this study, the study is a case study.

Participants

The research was conducted with 23 students in the 6th grade (12 years old) in a public school in a city in Turkey

in the 2018-2019 academic year. In the research, sixth grade students were studied since the mathematics
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curriculum at the sixth grade level was based on the acquisition of "solves and constructs problems that require
four operations with natural numbers". The study group of the research was formed by using the easily accessible

sampling method, which is one of the purposeful sampling methods.

Data Collection

As a data collection tool in the research, the form containing the problem posing activities developed by the
researcher was used. Four problem posing activities, one structured, two semi-structured and one free, for
operations with natural numbers in this form are given in Table 1. While preparing the problem posing form used
in the research, expert opinion was taken about the content and face validity. Two lesson hours were given to

the students to answer the problem posing activities.

Table 1: Problem Posing Activities in The Data Collection Tool

Category Problem Posing Activities
Structured Problem Posing “Each of the pencils in a stationery is 32 TL, each of the erasers is 11 TL. If Ege buys 5
Activity pencils and 7 erasers from this stationery, how much will he pay?

Write a math problem similar to the one above.
First Semi-Structured Problem- Write a mathematical problem using the following operations to solve 30+35=65,
Posing Activity 65+5=13.

Second Semi-Structured  Write a problem that can be solved with at least two mathematical operations and has
Problem-Posing Activity a result of 22.
Free Problem Posing Activity Write a math problem about operations with natural numbers that you think is different

from what your friends have written.

Data Analysis

Content analysis was used in the analysis of the data obtained in the study. The data were evaluated in two
stages. First, the problems posed by the students were classified. For classification, the “Problems Classification
“ created by TurnUklu et al. (2017) by revising Leung's (2013) chart was used. As seen in Figure 1, the answers
given by the students according to the diagram were classified as blank, not a problem, and a problem at first.
The answers given by the students, in which nothing was written or random scribbles were made, were
considered as blank, and the answers in which only a descriptive statement was written or that did not contain
a question root were included in the category of not a problem. In addition, the answers that were left without
a question root by changing the places of the numerical and/or verbal data in the situation of problem posing
were also included in the category of not a problem. Among the answers given by students to problem posing
situations, those accepted as problems are divided into two as non-mathematical problems or mathematical
problems. Problems in the category of non-mathematical problems include problems that cannot be solved by
mathematical operations or whose results are clearly seen in the problem. Mathematical problems, on the other
hand, are divided into two different categories: suitable for the given situation or not suitable for the given
situation. For example; In the case of posing a problem, it was asked to write a problem that could be solved by
at least two-stage mathematical operations, the result of which was 22. If the problem written by the student in

this situation does not yield 22 results and/or the problem written by the student is solved in one operation, it is
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evaluated in the category of not suitable for the given situation. Afterwards, these two categories were classified
as impossible math problems, incomplete math problems, and sufficient math problems. Problems that could
not be solved even if additions were made to the information in the answers given by the students were
considered as impossible mathematical problems. Among the problems posed by the students, the problems
that have a solution if only the missing data are included were evaluated in the incomplete mathematical
problem category, and the problems in which it was possible to reach the solution with the existing data without

adding the given information were evaluated in the adequate mathematical problem category.

Not a
problem

Figure 1. Problem Classification Scheme

After the problems posed by the students were classified, they were evaluated in terms of quality according to
the mathematical complexity criteria of NAEP (2005) given in Table 2, based on the complexity criterion, which
is one of the quantity, originality and complexity criteria defined by Silver and Cai (2005). In this process, non-
mathematical problems, impossible problems and insufficient problems were not evaluated in terms of quality
since they were problems that could not be solved with the given data, and only sufficient problems were
evaluated. Because in order to talk about the nature of a problem, it must be a solvable mathematical problem

(Silver & Cai, 1996).

Table 2. The Criteria of Mathematical Complexity

Low Complexity Moderate Complexity High Complexity

® Recognize an example of a e Represent a situation mathematically in e Describe how different

concept. more than one way. representations can be used for
® Recall or recognize a fact, term, e Formulate a routine problem, given data different purposes.

or property. and conditions. ® Analyze  similarities  and
e Compute a sum, difference, eSelect and use different representations, differences between procedures
product, or quotient. depending on situation and purpose. and concepts.

eRecognize an equivalent

representation. ® Generalize a pattern.
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ePerform a specified procedure.
eEvaluate an expression in an
equation or formula for a given
variable.

® Solve a one-step word problem.

® Retrieve information from a graph, table, or
figure and use it to solve a problem requiring
multiple steps.

e Compare figures or statements.

eSolve a word problem requiring multiple

e Formulate an original problem,
given a situation.

e Formulate a mathematical model
for a complex situation

e Perform a procedure having

multiple steps and multiple decision
points.

steps.

For the reliability of the results, the data were analyzed by another expert as well as the researcher. Coding was
done both while classifying the problems posed by the students and evaluating them as qualifications. In order
to calculate the consensus between the two coders, the internal consistency formula of
“Reliability=Agreement/(Agreement+Disagreement)” suggested by Miles and Huberman (1994). The percentage
of agreement was calculated as 94.2% when classifying the problems that the students had set up, and the
percentage of agreement was calculated as 89.1% when evaluating the problems from the answers as
qualifications. In the calculation made with the internal consistency formula for reliability, it is accepted that the

percentage of agreement is at least 80% (Miles & Huberman, 1994; Patton, 2002).

FINDINGS

The findings of the study are presented under two headings. As a result of the analyzes made, frequency tables
regarding the classification and qualitative evaluation of the problems posed by the students and examples from

the students' answers are given.

Findings on The Classification of Problems

The findings for the first question of the research are presented in this section. The problems posed by the
students were examined and classified. In the study, a total of 92 answers were collected for the problem posing
activities given by the students participating in the research. These answers were primarily classified as blank,
not a problem, a mathematical problem, and a non-mathematical problem. The frequencies and percentages

related to the classification of these responses are given in Table 3.

Table 3. Frequency and Percentage Values Regarding The Classification of Students' Answers

Categories f %
Mathematical Problem 76 82,61
Non Mathematical Problem 4 4,35
Not Problem 5 5,43
Empty 7 7,61
Total 92 100

Table 3 shows that the majority of students (87%) can pose problems. However, it is seen that quite a few (5%)

of the problems are non-mathematical problems. It is understood from the table that the students also have
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answers that are not a problem. In Figure 2, a sample student response regarding the first semi-structured
problem posing situation is given.

‘Cor\ ma(‘éﬁ')g 5‘)'”]8—;1\&& 3 oded yumvu rte

olan b tomurta bbosn gePmvg b ve
Lruadt 33 TLV N
Figure 2. Example of Not Problem
In the student's response (Translation: When Can went to the market, he saw an egg pack with 30 eggs and the
price was £35.] in Figure 2, there is an expression that does not contain a question root. The student stated only
some of the data but did not ask any questions. In this case, the answer given was evaluated in the no problem

category.

Among the students' answers, those with mathematical problems were divided into two categories as
appropriate for the given situation and not appropriate for the given situation. Then, these categories were
classified as impossible problem, incomplete problem and sufficient problem, and the frequency and percentage

values of the classification are given in Table 4.

Table 4. Frequency and Percentage Values for The Classification of Mathematical Problems

Mathematical Problems f %
o9 c Impossible Problem 3 3,26
o © ¢ Incomplete Problem 6 6,52
2 c 5 c 5 .
< 2+ % O gyfficent Problem 50 54,35
° g 2 _ Impossible Problem 5 5,43
£ 9B + ¢  Incomplete Problem 4 4,35
o T o =
Z < 2+ O gyfficent Problem 8 8,70
Total 76 82,61

According to the information given in Table 4, it is understood that the students used the given ones (64.13%) in
most of the problems they posed, and in a certain part of the problems they were created by not using the given
ones (18.48%). It is understood that only 54.35% of the answers taken from the table are mathematical problems
appropriate and sufficient for the given situation. Some examples of mathematical problems posed by students

for classification related to structured problem posing activity are given in Table 5.

Table 5. Examples of Student Responses Regarding The Classification of Mathematical Problems

Examples Of Student Response Classification

1 Melo C'L; markele grdie defrer e, balem almek appropriate for the given
::c m’(;r;: EeCi: 4 pisvaily  bilas Mgt il situation -incomplete

N e - Heledi aplay  problem
2 Mekmoetn 49 raui vor— \oukkalde bifﬂ_l’meLQ;S a.ppro.priate for 'Fhe giyen
vadle 97 sala e 27 Mighmet ne kodar oy SR ;':;‘;lté‘r’: impossible
3 Pogiomaa =22 - A1TL +eoptarmis not appropriate for the given
YE bualeie Aoplamy Qe 42 T ler e Loy situation —incomplete

de velic  keic g - T problem
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In the first answer [Translation: Melody went to the market and bought notebooks and highlighters. He bought
5 notebooks and 7 highlighters. How much did Melody pay in total?] in Table 5, the student tried to write a
problem similar to the in problem posing situation. However, since the price of the notebook and highlighter
could not be given in the written problem, the problem can not be solved with the available information. If the
prices of the notebook and highlighter are written, the problem will become solvable, so this is an incomplete
problem. For this reason, this answer was evaluated as an appropriate for the given situation -incomplete

problem.

In the second answer [Translation: Mehmet has £949. In the grocery, a bread costs 2 3 , a bottle of oil is 9 8 ,and

a box of tomato paste costs 7 2 How much change does Mehmet get?] in Table 5, the student wrote a problem

similar to the problem given in problem posing situation. In the problem posed by the student. Mehmet has

£949. A bread=2"> =8, a bottle of oil=9 82 £43046778, a box of tomato paste=7 ? =49. The amount to be paid by
someone who buys one of each £43046778 is much more than Mehmet's money (£949). In addition, the price of
a bottle of oil (£#43,046.778) is a huge number. Therefore, this answer has been evaluated as an appropriate for

the given situation—impossible problem.

In the third answer [Translation: When he collected £32 and £11 during the feast. With the sum of these, he gives
£12 for stationery. How many Turkish Liras are left?] in Table 5, the student did not write a problem similar to
the problem given in problem posing situation. In the problem written by the student, it is written that he gave
£12 for the stationery. However, it is not clear whether the student had the money before the fundraiser. For
this reason, it is not clear whether £12 will be subtracted from the £43 (32+11) he collected or whether it will be
subtracted from another number. Therefore, this answer has been evaluated as an not appropriate for the given

situation —incomplete problem.
Findings on The Evaluation of Problems in Terms of Quality

Findings for the second question of the research are presented under this title. The sufficient problems posed by
the students participating in the research were examined according to the mathematical complexity criteria in

order to evaluate them as qualifications.

The sufficient problems posed by the students participating in the research differ in terms of quality. Some of
the problems posed by the students were written at a very simple level. Some problems are problems that
require reasoning, need to be solved in more than one step, and use different representations. The frequency
and percentage values for the evaluation of these problems according to the complexity criteria are given in

Table 6.
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Table 6. Frequency and Percentage Values of Adequate Problems Related to Mathematical Complexity

Quality f %
Low Complexity 32 55,17
Moderate Complexity 19 32,76
High Complexity 7 12,07
Total 58 100

When Table 6 is examined, it is seen that more than half of the students (55%) pose problems of low
mathematical complexity. On the other hand, it is seen that quite a few (12%) pose problems with high

complexity. Examples of different types of problems posed by the students are given in Table 7.

Table 7. Examples of Student Responses Regarding Levels of Complexity

Problem Posing
Situation

Examples Of Problem

Complexity Level

Free Problem Posing

problem of low
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In Table 7, the example of a problem with low mathematical complexity in the free problem posing situation
created by the student is found with the result of the 36-28 operation. This problem can be solved in a single
step and with a low level of mathematical knowledge. Therefore, this problem is considered as a problem with

low mathematical complexity.

In Table 7, the example of the moderate mathematical complexity problem posed by the student in the case of
the first semi-structured problem posing is a problem that can be solved in more than one step (addition and
division). Here the problem is based on a scenario as opposed to low quality problems. As soon as we see the
problem, the action we will take may not be vivid in our minds. A reasoning is required to understand and solve
what is wanted in the problem. Therefore, this problem is considered as a problem with moderate mathematical

complexity.
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In Table 7, there is a model in the example of the problem with high mathematical complexity posed by the
student in the second semi-structured problem posing situation. It is a math problem designed as a competition
and based on a scenario. It is a unique problem using different representations. The solution of the problem
occurs in more than one step. In solving the problem, it is necessary to use all the operations of multiplication,

division, addition and subtraction. Therefore, this problem is a problem with high mathematical complexity.

CONCLUSION and DISCUSSION

When the data obtained in the research were analyzed, it was seen that the students left some problem posing
situations empty and wrote a sentence that was not a problem for some of them. Although there are non-
mathematical problems among the problems posed by the students, most of the problems posed are within the
category of mathematical problems. The students took into account the given situation in more than half of the
problems (64.13%). In some of the problems (18,48%), the problem was written regardless of the given problem
posing situation. This shows that some students write problems without paying much attention to the problem
posing situation. One of the reasons for this may be that some students do not want to compress the problem

they wrote into a mold or they want to be free while posing problems.

It was found that approximately two-thirds of the students' answers were mathematical-sufficient, with 54.35%
of them being appropriate for the given situation-sufficient and 8.70% of them not appropriate for the given
situation- sufficient. This also shows that approximately one third of the students' answers are problems that are
not sufficient and they have difficulties while posing problems. The results of this research on four operations
with natural numbers show similarities with those of the study on the same subject (Ada et al., 2020), the study
on equations (Cetinkaya & Soybas, 2018), the study on sets (Biber & Tuna, 2016) and the studies on geometry
learning areas (Chua & Wong, 2012). In these studies conducted, it was observed that students have difficulties
while posing problems and they do not have high problem-posing skills. This is also similar to the results of the
studies conducted with teachers (Comarli, 2018) and those of the study conducted with pre-service teacher (Isik
et al.,, 2011; Mallart et al., 2018). The difficulties experienced by teachers and pre-service teachers in posing
problems may cause them not to include problem posing activities sufficiently in their lessons. This in turn, may
cause students not to experience problem posing adequately, thus having difficulties while posing problems.
However, improving the problem-posing skills of students would contribute to better understanding of a subject
by them and the improvement of problem-solving skills (Suarsana et al., 2019). For this reason, problem posing
studies can be included as a necessity rather than a recommendation in the curriculum of mathematics courses.
In this sense, it may be suggested that should be given sufficient space to problem posing activities should be

given full play in teaching mathematics subjects to students.

The sufficient problems (58) posed by the students participating in the research differ quality. While some of the
problems posed by the students are simple ones that can be solved with one step, some of them are problems
that require reasoning in solving them, are built on a creative scenario, need to be solved with more than one

step, and use different mathematical representations. More than half of the sufficient problems (n=32) are low
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complexity problems while one third (n=19) of them are moderate complexity problems. In the study, the
number of low complexity problems (n=32) posed by students is higher than the total number of moderate
complexity (n=19) and high complexity problems (n=7). This suggests that the great majority of the problems
written by the students are of low complexity. Only 7 of the sufficient problems posed by the students are high
complexity problems. This shows that 12,07% of the sufficient problems posed are low complexity problems. If
we analyze this data in another way, only 7.61% were high complexity problems given that each of the 23
students participating in the research answered 4 problem posing situations (92 in total). And this shows that
students have difficulty in writing problems with high mathematical complexity. This situation is consistent with
the results of the studies conducted in the literature. In a study (Doruk & Doruk, 2019) where the problems posed
by fifth grade students for multiplication and division were analyzed, it was seen that some of the problems
written by the students were at the exercise level. A study conducted on percentages with eighth grade students
(Karahan Doguz et al., 2023) showed that students wrote short and simple problems while in another study in
which the problem posing skills of eighth grade students for different representations were examined (Bayduz &
Takunyaci, 2021), it was seen that most of the problems posed were of low mathematical complexity. In another
study conducted with secondary school students (Ngah et al.,2016), it was seen that most of the problems posed
by students were not of high complexity. In studies conducted with ninth grade students (Kwek & Leng, 2008;
Kwek, 2015), it was found that only 3% of students pose problems of high mathematical quality. The low quality
of the problems posed by the students may indicate that they have difficulty in linking mathematics subjects with
daily life. The reason for this may be that the lesson teachings are not adequately supported with daily life
examples, and daily life problems are not sufficiently included in the lessons. Therefore, it can be recommended
to give more place to real life examples during the teaching of mathematics and to make problems from daily

life be solved in the lessons.

The fact that while posing a problem, students write the answer quickly (as in exams) in order to reach the correct
answer as soon as possible may be a factor in the reduced quality of the problems they pose. For this reason,
students may be asked to produce more than one problem based on the problem posing situation in the studies
and activities to be done with the students. It can be tried to reveal how quality problems the students can write
by allowing sufficient time to the students and informing that the most creative problem they write will be mainly

taken into consideration for evaluation.

SUGGESTIONS

This study, which conducted on four operations with natural numbers in the sixth grade students, allows us to
have an insight into the students' knowledge of natural numbers. Therefore, the nature of the problems can be
examined by conducting studies on different subjects in students studying at different grade levels. In addition,
the nature of the problems that teachers and pre-service teachers pose on different subjects can also be
investigated. If teachers and pre-service teachers cannot pose qualified problems, they can be provided with

formal training in problem posing.
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ALTINCI SINIF OGRENCILERININ PROBLEM KURMA DURUMLARININ iNCELENMESI

0z

Problem kurma becerileri en az problem ¢dzme becerileri kadar degerlidir. Problem kurma,
ogrencilerin 6grenmelerinin, problem ¢dzme becerilerinin, yaraticiliklarinin ve matematige iliskin
olumlu tutumlarinin gelisimine katki saglamaktadir. Bu ylizden giin gectikce giincellenen 6gretim
programlarinda ve ders kitaplarinda yeri artmaktadir. Problem kurma sureci, problem ¢6zme
surecinin 6tesinde daha Ust diizey biligsel becerileri kapsamaktadir. Problem kurabilen bir
dgrencinin ayni zamanda problem ¢ézme siirecini de diisinmesi gerekmektedir. Ogrencilerin
problem kurma becerilerinin gelismesi icin problem kurma calismalarinin arttirilmasi ve
degerlendirilerek geri donitlerin verilmesi 6nem arz etmektedir. Bu c¢alisma altinci sinif
ogrencilerin dogal sayilar konusunda problem kurma durumlarini incelemeyi amaglamaktadir.
Arastirmada nitel arastirma yontemlerinden biri olan durum galismasi kullaniimigtir. Arastirma,
2018-2019 6gretim yilinda Tiirkiye'de bir ilde bulunan bir devlet okulunda okuyan 23 altinci sinif
Ogrencisi ile gerceklestirilmistir. Arastirmanin verileri biri yapilandirilmis, ikisi yari-yapilandiriimis,
biri serbest problem kurma olmak tizere dort problem kurma durumu igeren form ile toplanmistir.
Arastirmada toplanan verilerin analizinde igerik analizi kullanilmistir. Verilerin analizi iki asamada
gerceklestirilmistir. ilk olarak 6grencilerin kurduklari problemler siniflandirilmistir. Sonrasinda bu
siniflama sonucuna gére matematiksel problem olarak belirlenen durumlari problem kurma
degerlendirme kriterlerinden karmasiklik kriteri temel alinarak nitelik olarak degerlendirilmistir.
Arastirmanin bulgularina gore 06grencilerin problem kurma durumlarina verdikleri cevaplarin
yaklagik beste dordi matematiksel problem vyaridan fazlasi ise verilenlere uygun yeterli
matematiksel problemdir. Yine bulgular, 6grencilerin kurduklari yeterli matematiksel problemlerin
nitelik olarak farklilik gosterdigini ortaya koymustur. Yeterli problemlerin yarisindan fazlasi disiik
karmasikliktaki problemler iken Ugte biri orta karmasikliktaki problemlerdir. Arastirmada,
ogrencilerin olusturduklari dislik karmasikliktaki problemlerin sayisi, orta karmasikhktaki ve yiksek
karmasikliktaki problemlerin toplam sayisindan daha fazladir. Bu, 6grenciler tarafindan kurulan
problemlerin bilylik c¢ogunlugunun disiik karmasiklikta oldugunu géstermektedir. Bu durum
ogrencilerin dogal sayilar konusunda eksikliklerinin olduguna isaret etmektedir.

Anahtar kelimeler: Problem kurma, dogal sayilar, altinci sinif 6grencileri.
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GiRiS

Problem ¢6zme, matematikte oldugu kadar diger alanlarda yani sira ginliik hayatta oldukga 6nemlidir. Bu yiizden
matematik 6gretim programinin temel amaglarindan biri iyi problem ¢6ziicu bireyler yetistirmektir. Polya (1957),
problem ¢ézmeyi bireyin problem clmlesini anlamasi, ¢6ziim igin uygun plani se¢mesi, plani uygulamasi ve
cevabin mantikh olup olmadigini kontrol etmesinden olusan bilissel bir stire¢ olarak tanimlamistir. Problem
¢d6zme, sorulan soruya dogru cevap vermek olarak basite indirgenmemelidir. Problem ¢6zme karsilagilan

problemin cevabina ulasmaktan ziyade bu amaca ulasmak i¢in dogru yolu tercih etmektir (Polya, 1957).

Ote yandan problem kurma verilen bir durumdan, deneyimden yeni bir problem olusturma siirecidir (National
Council of Teachers of Mathematics [NCTM], 2000). Bir problem kurma durumunu neyin olusturduguna dair bir
dizi farklh bakis agisi var olmakla birlikte, temelde problem kurmanin yeni problemlerin Uretildigi veya mevcut
problemlerin yeni problemler olusturacak sekilde yeniden diizenlendigi durumlari ifade ettigi konusunda genel
bir anlayis bulunmaktadir (Duncker, 1945; Leung, 1993; Silver, 1994). Problem kurma, problem ¢6zme
becerileriyle yakindan iliskilidir ve problem ¢6zme becerisinin gelisimine katki saglamaktadir (Cai ve Hwang, 2002;
Silver ve Cai, 1996). Problem kurma, silire¢ olarak problem ¢ézmenin devami niteliginde gelismektedir. Bu
nedenle problem kurma, problem ¢ézme ile birlikte bir biitiin olarak ele alinmalidir (Polat ve Ozkaya, 2023).
Dahasi, problem kurma, problem ¢6zmede oldugu gibi tek bir sonuca sahip olmadigindan ve birgok ihtimal s6z
konusu oldugundan yaratici diisinmeyi gerektirir (Kojima vd, 2009). Bu ylizden problem kurma, problem ¢ozmeyi

de icine alan daha genis bir akil yiriitme becerisi ve bilissel siire¢ gerektirmektedir (Cildir ve Sezen, 2011).

Literatlirde problem kurmaya dair gesitli kategoriler bulunmakla birlikte en ¢ok kabul gérenlerden biri Stoyanova
ve Ellerton (1996) tarafindan gelistirilen siniflamadir. Stoyanova ve Ellerton’a (1996) gore sinif ortamlarinda
uygulanabilecek problem kurma c¢alismalari Ug¢ kategoride ele alinmaktadir. Bunlar yapilandiriimis, yari
yaptlandirilmis ve serbest problem kurma durumlaridir. Bir problem yazilip bu probleme benzer bir problemin
yazilmasinin (metnini degistirerek, sayilari, isimleri degistirerek vb.) istendigi durumlara yapilandiriimis problem
kurma durumu denir. Verilen bir durum, bir hikaye, bir sekil, islem, sonugla ilgili veya yarim birakilmis bir cimleye
ekleme yapilarak problem yazmanin gergeklestigi duruma ise yari yapilandirilmis problem kurma durumu denir.
Konu sinirlamasi yapilmadan problemi kuracak kisinin yaraticiligini kisitlamadan gergeklestirilen problem kurma

durumu da serbest problem kurma durumudur.

Problem ¢6zme siirecinde oldugu gibi problem kurma siirecinin de dnemli basamaklarindan biri degerlendirme
basamagidir. Bu basamakta 6grencilere geri donutler vermek gerekir. Doniit, 6grencinin ne yapacaginin 6tesinde,
¢alismasini daha iyiye tasimak adina gergeklestirmesi gereken adimlari ve bunun igin gerekli olan her seyi ifade
eder (Hattie ve Timperley, 2007; Sadler, 1998). Donutler, 6grencinin bir tek akademik basarisini degil,
motivasyonunu ve hatta 6grenmeyi diizenleme yeterligini de olumlu yonde etkilemektedir (Beydogan vd., 2016).
Bununla birlikte matematiksel becerilerin 6gretimi sirasinda doénit verilmesinin, hem 6grencilerin birbirleriyle
fikir paylasiminda bulunmasini sagladigi hem de yeni anlayislar olusturmalarini destekledigi belirtiimektedir

(Manouchehri ve John, 2006: Manouchehri, 2007). Bu nedenle matematik 6gretim siirecinde problem kurma
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etkinliklerine yer vermek kadar bu etkinliklerin uygulanmasindan sonra 6grencilerin yanitlarina dogru yanlis
demekten ziyade yapici geri donitler vermek de 6nemlidir (Brown ve Walter, 2005; Suhandono, 2017).
Ogrencilere kurduklari problemlerle ilgili geri déniitler vermek problem kurarken yaptiklari hatalari gormelerine
olanak saglar ve bundan sonraki problem kurma etkinliklerinde daha nitelikli problemler yazarlar. Literatiirde,
ogrencilerin kurduklari problemleri degerlendirmeye yonelik teorik gergeve ortaya koyan cesitli caligmalar
mevcuttur. En énemlilerinden biri Silver ve Cai’nin (1996;2005) ¢alismalaridir. Silver ve Cai (1996) ¢alismalarinda
ogrencilerin kurduklari problemleri 6ncelikle matematiksel olmayan problemler, matematiksel problemler ve
problem olmayan ifadeler seklinde siniflandirmis, daha sonrasinda matematiksel problemleri ¢6zilebilir
problemler ve ¢ozilemeyen problemler olarak siniflandirmistir. Cozilebilir problemleri ise matematiksel
karmasiklik ve dilsel karmasiklik 6l¢ttlerine gore degerlendirmistir. Sonrasinda bir diger ¢calismalarinda Silver ve
Cai (2005), kurulan problemleri nitelik agisindan degerlendirirken t¢ 6lgit kullanmislardir. Bu olgUtler nicelik
(quantity), orijinallik (originality) ve karmasiklik (complexity)’ tir. Problemlerin karmasikhgi ise dort alt kategoriye
ayrilmistir. Bunlar: problemin zorlugu, dilsel karmasiklik, gobmili matematiksel iliskilerin karmasikhgi ve
matematiksel karmasikliktir. Matematiksel karmasiklik problemi kuranin matematiksel bilgilerini ortaya
¢ikaracagindan problemlerin 6nemli niteliklerinden biridir. Matematiksel karmasiklik icin diislik, orta ve yliksek
olmak Uzere Ug¢ dizey asagidaki gibi tanimlanmaktadir (National Assessment of Educational Progress [NAEP],

2005; 2022):

Dusuk Matematiksel Karmasiklik: Daha 6nce ¢ozilen problemlerin hatirlanmasiyla kurulan, 6grencinin bir 6zelligi

hatirlamasini amaglayan ve genellikle tek adimda ¢ozilebilen problemlerdir.

Orta Matematiksel Karmasikhk: Distik nitelikteki problemlere goére daha fazla disinmeyi gerektiren
problemlerdir. Bu problemler genellikle iki 6zellik arasinda baglanti kurmayi gerektirir. Dolayisiyla birden fazla
matematiksel bilgi ve beceriyi bir arada kullanmayi igerir. Ayrica, muhakeme etmeyi, problem ¢ézme stratejisini,

teorilerin uygulanmasini gerektiren problemlerdir.

Yiiksek Matematiksel Karmasiklik: Problemi ¢6zecek kisiyi muhakeme etmeye, analiz etmeye, sentezlemeye sevk

eder. CozUm birkag basamakta gergeklesen problemlerdir.

Ogrencilerin problem kurma calismalarini degerlendiren baska calismalar da bulunmaktadir. Bu ¢alismalar Silver
ve Cai’nin (1996) calismasini temel almistir. Ornegin; dgrencilerin olusturduklari problemleri nitelik bakimindan
degerlendiren (Kwek ve Leng, 2008), akicilik, esneklik ve orijinallik bakimindan degerlendiren (Van Harpen ve
Sriraman, 2013; Yuan ve Sriraman, 2011) ¢alismalar bulunmaktadir. Kwek ve Leng (2008) 32 ortaokul birinci sinif
ve 50 ortaokul Uclinct sinif olmak Uzere toplam 82 ortaokul 6grencisi ile gergeklestirdikleri ¢alismalarinda
ogrencilerin kurduklari problemleri karmasiklik temel alarak nitelik olarak degerlendirmistir. Calismalarinda Silver
ve Cai'nin (2005) kullandigi problem kurma etkinliklerine benzer etkinlikler kullanilmislardir. Ortaokul birinci sinif
dgrencileri aritmetik, Gglincli sinif &grencileri cebir alaninda problem kurmustur. Ogrencilerin kurduklari

problemleri, matematiksel problem, matematiksel olmayan problem ve problem olmayan ifadeler olarak
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sinifladiktan sonra matematiksel problemler ¢ozlilebilen ve ¢6ziilemeyen problemler olarak siniflamiglardir.
Cozilebilen problemler ise matematiksel karmasiklik ve dilsel karmasiklik agisindan degerlendirmislerdir.
Calismada, oOgrencilerin buyik bir ¢ogunlugunun matematiksel problem kurmasina ragmen, problemlerin
karmasiklik diizeyleri genel olarak diisiik oldugu igin nitelik agidan yetersiz olduklari sonucuna ulagsmiglardir. Van
Harpen ve Sriraman (2013) calismalarinda, Cin ve Amerika’daki matematiksel olarak ileri seviyedeki lise
ogrencilerinin matematiksel problem kurma becerilerini yaraticilik agisindan incelemistir. Calismalarini 218
dgrenci ile gergeklestirmislerdir. Ogrencilere 3 farkli problem kurma durumu iceren form vermis ve &grencilerin
yanitlarini kagit Gzerinde cevaplamalarini istemislerdir. Ayrica matematiksel problem kurma sireglerindeki
farkhhklari gormek adina 32 6grenci ile gorismeler yapmislardir. Arastirmacilar, 6grencilerin kurduklari
problemlerin yaraticiligin akicilik, esneklik ve orijinallik boyutlarina gére analiz etmistir. Calismanin sonucunda
ogrencilerin akicihk puanlarinin beklendigi kadar yuksek olmadigi ve esneklik analizinde, 6grencilerin kurdugu
problemlerin ¢ogunun alan ve uzunluk olmak tzere iki ana kategoriye odaklandigini belirtmistir. Katihmcilarin
lisede ileri matematik derslerinden olmalarina ragmen matematiksel problem kurma durumlarinda c¢ok iyi

performans gostermediklerini ifade etmislerdir.

Literatlrde bahsedilen bu g¢alismalarin yani sira problem kurma stratejilerinin incelendigi (Daher ve Anabousy,
2018; Mishra ve lyer, 2015; Putra vd., 2017), problem kurma sireclerinin incelendigi (Adelina ve Fatma, 2018;
Ergin, 2019; Korkmaz ve Gir, 2006; Suhandono, 2017) calismalar da bulunmaktadir. Yani sira 6grencilerin
problem kurma becerilerinin incelendigi (Ada vd., 2020; Cetinkaya ve Soybas, 2018; Ev Cimen ve Yildiz, 2018;
Gokkurt vd., 2015; Ozgen vd., 2017; Turhan ve Giiven, 2014) ve becerinin yani sira 6grencilerin kurduklari
problemlerin niteliginin incelendigi arastirmalar (Karahan Doguz vd., 2023; Nedaei vd., 2022; Silber ve Cai, 2021;
Turnikla vd., 2017) da yer almaktadir. Ornegin; problem kurma becerilerine odaklanan Gékkurt vd., (2015),
¢alismalarinda problem ¢6zme sireci ile problem kurma becerilerini incelemislerdir. 69 sekizinci sinif 6grencisi
ile yuruttikleri calismalarinda problem ¢ézmenin problemi anlama, ¢6ziim igin plan hazirlama ve degerlendirme
asamalarinda ve problem kurma asamasinda yeterli olamadiklarini belirtmislerdir. Cetinkaya ve Soybas (2018)
ise calismalarinda sekizinci sinif 6grencilerinin niceliksel bilgiyi diizenleme, se¢cme, kavrama ve aktarma
becerilerini incelemislerdir. 12 6grenci ile yuruttikleri ¢alismalarinda 6grencilerin problem kurmada genel
basarilarinin yetersiz oldugunu belirtmislerdir. Ogrencilerin ¢ogunlugunun 6zgiinliik ve yaraticilik seviyelerinin
olmasi gerekene gore daha disiik oldugu sonucuna ulasmislardir. Problem kurma becerisini temel alan Suarsana
vd., (2019) calismalarinda cevrimigi problem kurmanin 6grencilerin matematik problem ¢dzme becerileri
Uzerindeki etkisini arastirmiglardir. Yari deneysel modelindeki c¢alismalarini 118 11. Sinif 6grencisi ile
gerceklestirmislerdir. Calismalarinda, c¢evrimigi problem kurma, problem kurma ve geleneksel 6grenmeyi
kullanan 6grenciler arasinda matematikte problem ¢ézme becerisi agisindan fark bulduklarini belirtmislerdir.
Cevrimici problem kurmanin, 6grencilerin matematikte problem ¢ézme becerileri tizerinde, problem kurma veya
geleneksel 6grenmeden cok olumlu etkiye sahip oldugu sonucuna ulagsmislardir. Yine beceriye odaklanan Ev
Cimen ve Yildiz (2018) ¢alismalarinda, altinci sinif 6grencilerin grafik konusunda problem kurma becerilerini

incelemislerdir. Arastirmacilar galismalarinda 6grencilerin problem kurma etkinliklerinde yazdiklari ifadeleri bazi
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kriterlere gore ele almistir. Etkinlikleri, ifadenin problem olup olmadigi, ifadenin Tirkge dil ve anlatiminin hatah
olup olmadigi, problemin verilen grafige uygun olup olmadigi, 6grencinin kaginci denemede problem kurabildigi,
grafikte eksik birakilan bilgileri tamamlayip tamamlamadigina gore incelemislerdir. Calismanin sonucunda,

ogrencilerin birgogunun dil ve anlatim ile ilgili bazi hatalari olsa da uygun problem kurabildiklerini belirtmislerdir.

Problem kurma becerisi yaninda niteligi de ele alan ¢alismalardan biri olan Tiirntkli vd., (2017) ¢alismalarinda
sekizinci sinif 6grencilerinin tGggenler konusunda problem kurma galismalarini nitelik agisindan incelemislerdir.
Arastirmacilar, 6grencilerin kurduklari problemleri siniflamis ve nitelik agsindan degerlendirmistir. Yazilan
problemlerin sadece %33’lik kisminin verilen duruma uygun, matematiksel ve yeterli oldugunu; bu problemlerin
de genellikle diisiik matematiksel nitelikte oldugunu belirtmistir. Ada vd., (2020) ¢alismalarinda ortaokul altinci
sinif 6grencilerinin dogal sayilarda problem kurma durumlarindaki becerilerini ve problem kurmaya yonelik
gorislerini incelemislerdir. 15 ortaokul altinci sinif 6grencisi ile yiirittigl ¢calismada 6grencilerin cevaplari “bos”,

|n sen

“problem degil” ve “problem” olarak siniflandirildiktan sonra “dil”, “problemin kompleksligi” ve “¢6zilebilirlik”
boyutlarindaki Olgltlere gore degerlendirmislerdir. Arastirmanin  sonucunda, 06grencilerin  kurduklar
problemlerin dil ydniyle incelendiginde genel olarak problem metinlerinin agik ve anlasilir oldugunu buna karsin
ogrencilerin kurduklar problemlerin kompleksliginin yiiksek diizeyde olmadigini ifade etmislerdir. Problemlerin
kompleksligi icin problemin yapisi dikkate alindiginda, 6grencilerin daha ¢ok iki islem yapmayi gerektiren problem
kurduklari sonucuna varmislardir. Problemlerin kompleksligi “orijinallik” yéniyle ele alindiginda ise orijinal
problemlerin sayisinin olduk¢a az oldugunu belirtmislerdir. Ogrencilerinin ¢ogunlukla ¢oziilebilir problemler
kurdugu sonucuna varmislardir. Nitelige odaklanan bir diger calisma Karahan Doguz vd.’nin (2023) ¢alismasidir.
Arastirmacilar sekizinci sinif 6grencileri ile yarattigia calismalarinda, ylzdeler konusunda kurulan problemleri
matematik dilini (sembol, gosterim) kullanma, dil bilgisi ve ifade uygunlugu, kurulan problemin kazanimlara
uygunlugu, problemdeki veri miktari ve niteligi, kurulan problemin ¢ozilebilirligi, problemin 6zgunligl ve 6grenci
tarafindan ¢6ziilme durumu kriterlerine gore degerlendirmislerdir. Ogrencilerin genellikle kisa ve basit

problemler yazdiklarini belirtmislerdir. Ayrica serbest problem kurma durumlarinda problem kurma diizeylerinin

daha yiiksek oldugunu ifade emislerdir.

Arastirmanin Onemi ve Amaci

Problem kurma etkinliklerinin matematik 6gretiminde 6nemi blyktlr. Problem kurma etkinliklerinin, 6grencinin
bilgisi (Rosli vd., 2014; Van Harpen ve Sriraman, 2013), problem ¢dzme becerisi (Rosli vd., 2014; Suarsana vd.,
2019; Xie ve Masingila, 2017), yaraticilik (Amalina vd., 2018; Rosli vd., 2014; Singer vd., 2011) ve matematige

karsi tutumu (Akay ve Boz, 2010; Rosli vd., 2014; Silver, 1994) lizerinde olumlu etkileri vardir.

Problem kurma yaklasiminin yapilandirmaci yaklasima uygun bir bilissel faaliyet oldugu distnilmektedir (Rosli
vd., 2015). ABD Ulusal Matematik Ogretmenleri Konseyi (National Council of Teachers of Mathematics)
yayinlarinda, oOgrencilerin problem kurma becerisinin 6nemli olduguna vurgu yaparak problem kurmayi

matematik yapmanin merkezinde bir aktivite olarak tanimlamistir (NCTM, 2000). italya Egitim Bakanhgi (Italian
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Ministry of Education) ise problem kurmanin 6gretim programlarinda bulunmasi gerektigini belirtmis ve 6gretim
programlarinda problem kurmaya yer vermistir (Bonotto ve Santo, 2015). Tirkiye de birgok llke gibi egitim
Ogretim programlarini son yillarda yapilandirmaci yaklasima gore revize etmis ve 6gretim programlarina problem
kurmayi da dahil etmistir. Tlrkiye’de halen yiiriirliikte olan Matematik Dersi Ogretim Programinda 6gretilmesi
gereken ¢ogu kazanimin altinda “Problem kurmaya yodnelik ¢alismalara da yer verilir.” ifadesi agiklama olarak yer
almaktadir (MEB, 2018). Bu baglamda son yillarda hazirlanan matematik 6gretim programinin hedefi sadece bir
konuyu 6gretmekten ziyade bu derste 6grendikleri bilgileri kullanabilen, bu bilgiler Gzerine elestirel disiinebilen,
sorgulayan, problem ¢6zme becerisine sahip bireyler yetistirmek ve bu bireyleri topluma kazandirmaktir (MEB,
2013; MEB, 2018). Ancak problem kurmaya Ogretim programlarinda verilen 6nem ne yazik ki sinif igi
uygulamalara yeterince yansimamaktadir. Ogretim programinda yazilanin aksine 8gretmenlerin cogu matematik
Ogretimi sirecinde problem kurma etkinliklerine yeterince yer vermemektedir. Yapilan arastirmalar da bu

durumu desteklemektedir (Aydogdu ve Turn(ikli, 2021; Ev Cimen ve Yildiz, 2017; Tertemiz ve Sulak, 2013).

Ogrencilerin kurduklari problemlerin degerlendirilip onlara geri déniit verilmesi 6grencilerin problem kurma
surecini 6grenmeleri ve problem kurma becerilerinin gelisimi agisindan oldukga énemlidir. Bir 6grenci bir konuda
nitelikli problemler kurabiliyorsa, 6grencinin o konuyu derinlemesine 6grenmis olmasi muhtemeldir. Bunun
aksine bir konu hakkinda nitelikli problemler kuramiyorsa o konuyu derinlemesine 6grenmemis ve
icsellestirememistir denilebilir. Ogrencilerin giinliik hayatta siklikla karsilastig1 bazi matematik konulari vardir. Bu
konulardan biri de dogal sayilarla dort islem konusudur. Bir konuda kurulan problemler 6grencinin bu konuyu ne
Olclide 6grendigine dair bilgi saglayabilir. Bu nedenle dogal sayilarla dort islem konusuna problem kurma
etkinliklerine yer verilmesi olduk¢a 6nemlidir. Bu calismada altinci sinif 6grencilerinin dogal sayilar konusunda
kurduklari problemlerin degerlendiriimesi amaglanmaktadir. Literatiirde var olan galismalar incelendiginde
problem kurma becerileri ve niteliklerini inceleyen calismalar olmasina karsin bu calisma dogal sayilarla
¢alisiilmasinin yani sira kullanilan problem kurma durumlari, problemlerin siniflandirma ve degerlendirilme
kriterleri bakimindan farklihk gostermektedir. Calismanin amaci dogrultusunda “Altinci sinif 6grencilerinin dogal
sayllar konusunda kurduklari problemler nasildir?” sorusu arastiriimistir. Bu arastirma sorusu kapsaminda

asagidaki sorulara yanit aranmistir.

1. Altinci sinif 6grencilerinin dogal sayilar konusunda kurduklari problemlerin siniflandiriimasi nasildir?
2. Altinci sinif 6grencilerinin dogal sayilar konusunda kurduklari problemler nitelik agisindan nasildir?
YONTEM
Arastirmanin Modeli

Calismada nitel arastirma yontemlerinden biri olan durum galismasi kullanilmistir. Durum c¢alismasi, kendi dogal
kosullarinda meydana gelen olaylarin zengin bir bicimde betimlenmeye calisildig1 derin temellere dayandiriimis

¢alismalara denir (Hancock ve Algozzine, 2006). Chmiliar (2010) da durum c¢alismasini kisith bir konunun nasil
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islendigi hakkinda derinlemesine inceleme yapmaya yarayan yaklasim olarak aciklamistir. Bu calismada da
$ g yapmaya yarayan y $ ¢ $ cahs

ogrencilerin kurduklari problemler ayrintili olarak inceleneceginden g¢alisma durum galismasidir.
Katilimailar

Arastirma 2018-2019 6gretim yilinda Tirkiye'de bir ilde bulunan bir devlet okulunda altinci sinifta (12 yas)
O0grenim goren 23 oOgrenci ile gergeklestirilmistir. Arastirmada, matematik 6gretim programinda altinci sinif
diizeyinde “dogal sayilarla dort islem yapmayi gerektiren problemleri ¢6zer ve kurar” kazanimi temel alindigi igin
altinci sinif 6grencileri ile ¢alisiimistir. Arastirmanin ¢alisma grubu amach 6rnekleme yéntemlerinden olan kolay

ulasilabilir 6rneklem ydntemi kullanilarak olusturulmustur.
Veri Toplama

Arastirmada veri toplama araci olarak arastirmaci tarafindan gelistirilen problem kurma etkinliklerinin yer aldigi
form kullanilmigtir. Bu formda bulunan dogal sayilarla dort islem konusuna yonelik bir yapilandiriimis, iki yari-
yapilandiriimis ve bir serbest olmak lzere dort problem kurma etkinligi Tablo 1lde verilmistir. Arastirmada
kullanilan problem kurma formu hazirlanirken kapsam ve gériinis gecerliligi konusunda uzman goérts alinmustir.

Ogrencilere problem kurma etkinliklerini yanitlamalari icin iki ders saati siire verilmistir.

Tablo 1: Veri Toplama Aracinda Yer Alan Problem Kurma Etkinlikleri

Kategori Problem Kurma Etkinlikleri
Yapilandirilmig  Problem Kurma  “Bir kirtasiyedeki kalemlerin her biri 32 TL, silgilerin her biri 11 TL. Ege bu
Etkinligi kirtasiyeden 5 kursun kalem ve 7 silgi alirsa ne kadar 6der?”

Yukaridakine benzer bir matematik problemi yaziniz.
Birinci Yari-Yapilandiriimis Problem  30+35=65, 65+5=13 ¢6zimi i¢in yandaki islemlerin kullanilacagl bir matematik
Kurma Etkinligi problemi yaziniz.
ikinci Yari-Yapilandiriimis Problem  En az iki matematiksel islemle ¢éziilebilen ve sonucu 22 olan bir problem yaziniz.
Kurma Etkinligi
Serbest Problem Kurma Etkinligi Dogal sayilarla islemler hakkinda arkadaslarinizin yazdiklarindan farkli oldugunu
dislindtgiiniz bir matematik problemi yazin.

Veri Analizi

Arastirmada elde edilen verilerin analizinde igerik analizi kullaniimistir. Veriler iki asamada degerlendirilmistir. ilk
olarak 6grencilerin kurduklari problemler siniflandirilmistir. Siniflandirma icin TirniklG vd. (2017) tarafindan
Leung’ un (2013) semasinin revize edilmesiile olusturulan “Problemleri Siniflandirma Semasi” kullaniimistir. Sekil
1’de goruldiigu Gzere semaya gore 6grencilerin verdigi yanitlar ilk etapta bos, problem degil ve problem seklinde
siniflandirilmistir. Ogrencilerin verdigi yanitlardan higbir seyin yazilmadigi veya rastgele karalamalarin yapildig
yanitlar bos olarak ele alinmis, sadece bir tanimlama ifadesinin yazildig1 veya soru koki icermeyecek sekilde
birakilan yanitlar ise problem degil kategorisine alinmistir. Ayrica verilen problem kurma durumundaki sayisal
ve/veya sozel verilerin yerlerinin degistirilmesi ile soru koki olmayacak sekilde birakilan yanitlar da problem degil
kategorisine alinmistir. Ogrencilerin problem kurma durumlarina verdikleri yanitlardan problem olarak kabul

edilenler ise matematiksel olmayan problem veya matematiksel problem diye ikiye ayrilmaktadir. Matematiksel
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olmayan problemler kategorisindeki problemler, matematiksel islemlerle ¢6zlilemeyen veya sonucu problemin
icinde acikga goriilen problemleri icermektedir. Matematiksel problemler ise verilen duruma uygun veya verilen
duruma uygun degil seklinde iki farkli kategoriye ayrilmistir. Ornegin; bir problem kurma durumunda sonucu 22
cikan en az iki asamali matematik islemiyle ¢ziilebilen bir problem yazilmasi istenmistir. Ogrencinin bu duruma
yazdig1 problemde sonug 22 ¢ikmiyorsa ve/veya 6grencinin yazdigi problem bir islemde ¢6zullyorsa verilen
duruma uygun degil kategorisinde degerlendirilmistir. Sonrasinda bu iki kategori de imkansiz matematik
problemi, eksik matematik problemi ve yeterli matematik problemi olacak sekilde siniflandirilmistir. Ogrencilerin
verdigi yanitlarda yer alan bilgilere eklemeler yapilmasi halinde bile ¢6ziimi miimkiin olmayan problemler,
imkansiz matematik problemi olarak degerlendirilmistir. Ogrencilerin kurduklar problemlerden ancak eksik olan
verilerin dahil edilmesi halinde bir ¢6zimi olan problemler eksik matematik problemi, verilen bilgilere ekleme
yapilmadan mevcut verilerle ¢éziime ulagsmanin mimkin oldugu problemler ise yeterli matematik problemi

kategorisinde degerlendirilmigtir.

Sekil 1. Problemleri Siniflandirma Semasi

Ogrencilerin kurduklari problemler siniflandirildiktan sonra, Silver ve Cai (2005)'nin tanimladig nicelik, orijinallik
ve karmasikhk olgutlerinden karmasiklik 6lgti temel alinarak, Tablo 2’de verilen NAEP’in (2005) matematiksel
karmasiklik kriterlerine gore nitelik bakimindan degerlendirilmistir. Bu siregte, matematiksel olmayan
problemler, miimkin olmayan problemler ve yetersiz problemler mevcut verilenlerle ¢6ziilemeyen problemler
oldugundan nitelik bakimindan degerlendirmeye alinmamis olup sadece yeterli problemler degerlendirmeye
alinmigtir. Clinkl bir problemin niteliginden bahsetmemiz igin problemin ¢ozilebilen bir matematik problemi

olmasi gerekmektedir (Silver ve Cai, 1996).
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Tablo 2. Matematiksel Karmasiklk Kriterleri

Diisiik Karmagiklik

Orta Karmagikhk

Yiiksek Karmagikhk

® Bir kavram ait 6rnegini tanir.

@ Bir terimi veya ozelligi hatirlar.

e Bir toplama, ¢ikarma, ¢arpma veya
bélme hesaplar.

eoEsdeger bir gbsterimi tanir.

eBelirli bir prosediri gergeklestirir.
eBelirli bir degisken igin bir denklem
veya formildeki bir ifadeyi
degerlendirir.

o Tek adimda ¢ozllen problemlerdir.

e Bir durumu matematiksel olarak
birden fazla sekilde temsil eder.
eiki ozellik arasinda baglant
kurabilir.

eDurum ve amaca gore farkh
temsiller seger ve kullanir.

eBirden fazla matematiksel bilgi ve
beceriyi bir arada kullanir
eRakamlar veya
karsilagtirir.

ifadeleri

oFarkli temsillerin farkh amaglar igin
nasil kullanilabilecegini agiklar.
eQzellikler ve kavramlar arasindaki
benzerlikleri ve farkhhklar analiz eder.
eKarmasik bir durum igin matematiksel
bir model olusturur.
®Bir modeli genellestirir.
oOzgiin problemlerdir.
eBirkac basamakta
problemlerdir.

¢Ozilebilen

eBirden fazla adim gerektiren

problemlerdir.

Sonuglarinin gilivenirligi icin veriler, arastirmacinin yani sira bir baska uzman tarafindan da analiz edilmistir.
Surecte hem ogrencilerin kurduklari problemler siniflandirilirken hem de nitelik olarak degerlendirilirken
kodlamalar yapilmistir. iki kodlayici arasindaki goriis birliginin hesaplanmasi icin Miles ve Huberman’in (1994)
onerdigi “Glivenirlik=Gorus Birligi/(Gorus Birligi+Gorus Ayriligl)” biciminde ifade edilen icsel tutarlik formuli
kullamlmistir. Ogrenci yanitlarini siniflandirirken uyusum yiizdesi % 94,2 ve yanitlardan problem olanlari nitelik
olarak degerlendirirken uyusum yiizdesi %89,1 olarak hesaplanmistir. Glvenirlik icin i¢sel tutarhk formla ile
yapilan hesaplamada uyusum ylizdesinin en az % 80 olmasi kabul gormektedir (Miles ve Huberman, 1994; Patton,

2002).

BULGULAR
Calismanin bulgularn iki baslk altinda sunulmustur. Yapilan analizler sonucunda 6grencilerin kurduklari
problemlerin siniflandiriimasina ve nitelik agisindan degerlendirilmesine iliskin frekans tablolari ve 6grencilerin

yanitlarindan érnekler verilmistir.

Problemlerin Siniflandiriimasina iliskin Bulgular

Arastirmanin birinci sorusuna yonelik bulgular bu baslik altinda sunulmustur. Ogrencilerin kurduklari problemler
incelenmis ve siniflandirimistir. Calismada, arastirmaya katilan 6grencilerden verilen problem kurma etkinlikleri
icin toplamda 92 yanit toplanmistir. Bu yanitlar éncelikle bos, problem degil, matematiksel problem ve
matematiksel olmayan problem olarak siniflandiriimistir. Bu yanitlarin siniflandirilmasina iliskin frekans ve ylizde

degerleri Tablo 3’de verilmistir.

Tablo 3. Ogrencilerin Yanitlarinin Siniflandirmasina iliskin Frekans ve Yiizde Degerleri

Tiirli Frekans (f) %
Matematiksel Problem 76 82,61
Matematiksel Olmayan Problem 4 4,35
Problem Degil 5 5,43
Bos 7 7,61
Toplam 92 100
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Tablo 3’den 6grencilerin biylk cogunlugunun (%87) problem kurabildigi gérilmektedir. Bununla birlikte kurulan
problemlerin oldukga az kismi (%5) matematiksel olmayan problem oldugu gériilmektedir. Tablodan 6grencilerin
problem olmayan yanitlarinin da oldugu anlasiimaktadir. Sekil 2’de birinci yari yapilandiriimis problem kurma

durumuna iliskin 6rnek 6grenci yaniti verilmistir.

de 3O oded yumu e
\_A-Lﬁ_,m 3&1*"\551!\5 v

Con marlede silligin
olan I tomurta k

LigaXt 39 TL idi-
Sekil 2. Problem Degil Ornegi

Sekil 2’de yer alan &grenci yanitinda soru kéki icermeyen bir ifade bulunmaktadir. Ogrenci sadece verilerin bir
kismini belirtmis fakat herhangi bir soru sormamistir. Bu durumda verilen yanit problem degil kategorisinde

degerlendirilmistir.

Ogrenci yanitlarindan matematiksel problem olarak siniflandirilanlar, kendi icinde verilen duruma uygun ve
verilen duruma uygun degil seklinde iki kategoriye ayrilmistir. Daha sonra bu kategoriler imkansiz problem, eksik
problem ve yeterli problem olarak siniflandiriimis olup siniflandirmaya iliskin frekans ve yuzde degerleri Tablo

4'te verilmistir.

Tablo 4. Matematiksel Problemlerin Siniflandirmasina iliskin Frekans ve Yiizde Degerleri

Matematiksel Problemler Frekans (f) %
© imkansiz Problem 3 3,26
S Ec .
=2 o Eksik Problem 6 6,52
v DS >
>Aa>5 Yeterli Problem 50 54,35
- E 3 Imk.an5|z Problem 5 5,43
=2 35 Eksik Problem 4 4,35
v S > v
>0>50 Yeterli Problem 8 8,70
Toplam 76 82,61

Tablo 4’de verilen bilgilere goére 6grencilerin kurduklari problemlerin blyuik bir kisminda verilenleri kullandigl
(%64,13), belirli bir kisminda ise verilenleri kullaniimayarak (%18,48) problem olusturuldugu anlasiimaktadir.
Tablodan, 6grencilerden alinan yanitlardan sadece %54,35lik kisminin verilen duruma uygun ve yeterli
matematiksel problem oldugu anlasiimaktadir. Tablo 1'de verilen yapilandiriimis problem kurma etkinligine

iliskin siniflama i¢in 6grencilerin kurduklari matematiksel problemlerden bazi 6rnekler Tablo 5’'de verilmistir.
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Tablo 5. Matematiksel Problemlerin Siniflandirmasina iliskin Ornek Ogrenci Yanitlari

Ornek Ogrenci Yaniti Siniflama
1 Melo C'Li marlede grdie defre VB Vorly balom alek Verilen Duruma Uygun - Eksik
;\’;cp"?hr, S cceie, 4 foscorly  kalem olmens ALYad! Problem Ornegi
e Memip,) il
2 M\a\\me;.‘n 4T Lrasi var \ookkolde bir2kenel 25 ?/eslen F?uLL:maOUy%gn )
= = e mkansiz Problem Orne
ga“)dq 9 solga e 7-1-'- [\f\e\nm{‘r ne tqdcf'"P(‘Q vk ohC 1z gl
3 Pgroman 22T d4TL 4eplami = Verilen Duruma Uygun Dedil -
YE bunleltt doplermy ile A2 TL Tl fos,: Eksik Problem Ornegi
I veliT ke T car e by

Tablo 5’de birinci yanitta 6grenci, verilen probleme benzer bir problem yazmaya calismistir. Fakat yazilan
problemde defter ve fosforlu kalemin fiyati verilmediginden problem mevcut bilgilerle ¢éziilememektedir. Defter
ve kalemin fiyati yazilmasi halinde problem g¢ozllebilir hale geleceginden bu problem eksik problemdir. Bu

nedenle de bu yanit verilen duruma uygun- eksik problem olarak siniflanmustir.

Tablo 5’de ikinci yanitta 6grenci problem kurma durumunda verilen probleme benzer problem yazmistir.

Ogrencinin yazdigi problemde Mehmet’in 949 TL’si vardir. 1 ekmek=2 : =8, 1yag=9 8 =43046721, 1salca=7 2 249
olarak verilmistir. Bunlardan birer tane alan birinin 6deyecegi tutar olan 43046778 TL Mehmet’in parasindan
(949TL) ¢ok fazla ve bir yagin tutari (43046778TL) ¢ok biiylik bir sayidir. Bu yizden bu yanit verilen duruma uygun-

imkansiz problem olarak siniflandiriimistir.

Tablo 5’de Uglincli yanitta 6grenci problem kurma durumunda istenilen probleme benzer bir problem
yazmamistir. Ogrencinin yazdigi problemde kirtasiyeye 12 TL verdigi yazmaktadir. Fakat 6grencinin para
toplamadan 6nce parasinin olup olmadigi belli degildir. Bu nedenle de topladigi 43 TL (32+11) liradan mi1 12 TL
cikarilacagi yoksa baska bir sayidan mi ¢ikarilacagi net degildir. Bu nedenle bu problem verilen duruma uygun

degil - eksik problem olarak degerlendirilmistir.
Problemlerin Nitelik Bakiminda Degerlendirilmesine iliskin Bulgular

Arastirmanin ikinci sorusuna yonelik bulgular bu baslk altinda sunulmustur. Arastirmaya katilan 6grencilerin
kurduklari yeterli problemler nitelik olarak degerlendirmek amaciyla matematiksel karmasiklik kriterlerine gére

incelenmistir.

Arastirmaya katilan o6grencilerin kurduklari yeterli problemler nitelik bakimindan farklihk gostermektedir.
Ogrencilerin yazdiklari bazi problemler ¢ok basit diizeyde yazilmistir. Bazi problemler ise muhakeme gerektiren,
birden fazla basamakta ¢ozlilmesi gereken ve farkh temsillerin kullanildigi problemlerdir. Bu problemlerin
matematiksel karmasiklik kriterlerine goére degerlendirilmesine iliskin frekans ve ylizde degerleri Tablo 6’da

verilmistir.
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Tablo 6. Yeterli Problemlerin Matematiksel Karmasikliga iliskin Frekans ve Yiizde Degerleri

Nitelik Frekans (f) %
Dislik Karmasiklik 32 55,17
Orta Karmasiklik 19 32,76
Yiksek Karmasiklik 7 12,07
Toplam 58 100

Tablo 6 incelendiginde, 6grencilerin yarisindan fazlasinin (%55) disik matematiksel karmasikliktaki problemler

kurduklari gérilmektedir. Diger yandan oldukga az kisminin (%12) ylksek karmasikliga sahip problem kurdugu

goriilmektedir. Ogrencilerin kurduklari farkh nitelikteki problem érneklerine Tablo 7’de yer verilmistir.

Tablo 7. Karmasiklik Diizeylerine iliskin Ornek Ogrenci Yanitlari

Problem kurma Ornek Problemler Karmasiklik diizeyi
durumu
Serbest Problem Bir furbolex 34 dasik matematiksel
n 2 i
Kurma Durumu bana ase ::g 8 ravesininde  forena bald karmasiklikta problem
= "V‘qg\ YN mam stir.
Birinci Yarl- | B okl Bin  hogenar baheas'  gersi dircolmiylor Ji orta matematiksel
yapilandiriimis w  getige  pdece Q we b gubel gideccbrin A subes! karmasikhkta problem
Problem Kurma | 30 hisi, B subesi 29 bisidi | Hegorst  baheesine
Durumu SiHikleriqade S Ahben o).i.é-.,,., GinDnle— 5‘5 Petme M
orlart  ©'%erl guup  Yoperse ¢ ehpere bay Sgrancs &gy .

ikinci Yari- yiiksek matematiksel
yapilandiriimis karmasiklikta problem
Problem Kurma
Durumu

Ea‘-’\"e‘@h diaenlenen ey b— i<q.‘.\udu

(A kuha vor e lcutudon bir iglem wai

10 pududoki Sowaua | lcubeya ij’l"“’o“'

jar.ek-;_-jor. {4, bubda ~e gdZer ]

Tablo 7’de 6grencinin kurdugu serbest problem kurma durumunda diisik matematiksel karmasiklikta olan

problem o6rnegi, 36-28 isleminin sonucu ile bulunmaktadir. Bu problem tek basamakta ve alt diizey bir

matematiksel bilgi ile ¢ozllebilen bir problemdir. Bu nedenle de bu problem diisiik matematiksel karmasiklikta

bir problem olarak degerlendirilmistir.

Tablo 7’de birinci yari yapilandiriimis problem kurma durumunda 6grencinin kurdugu orta matematiksel

karmasiklikta olan problem 6rnegi, birden fazla basamakta (toplama ve bélme islemi) ¢6zilebilen bir problemdir.

Burada problem disik nitelikteki problemlerin aksine bir senaryoya dayandirilmistir. Problemi gérir gérmez

yapacagimiz islem zihnimizde canlanmayabilir. Problemde istenileni anlamak ve ¢dzmek igin bir muhakeme

gerekmektedir. Bu nedenle de bu problem orta matematiksel karmasiklikta bir problemdir.
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Tablo 7’de ikinci yari yapilandiriimis problem kurma durumunda 6grencinin kurdugu yuksek matematiksel
karmasiklikta olan problem 6rneginde bir model bulunmaktadir. Bir yarisma olarak tasarlanan ve senaryoya
dayandirilan bir matematik problemidir. Farkl temsilleri kullanan 6zgin bir problemdir. Problemin ¢6zimu
birden fazla basamakta gerceklesmektedir. Problemin ¢6zimiinde carpma, bdlme, toplama ve c¢ikarma
islemlerinin tamamini kullanmak gerekmektedir. Bu nedenle de bu problem ylksek matematiksel karmagiklikta

bir problemdir.

TARTISMA ve SONUC

Arastirmada elde edilen veriler analiz edildiginde, 6grencilerin bazi problem kurma durumlarini bos biraktigi ve
bazilarina problem olmayan bir ciimle yazdiklari gériilmistiir. Ogrencilerin kurduklari problemler arasinda
matematiksel olmayan problemler yer alsa da kurulan problemlerin gogu matematiksel problem kategorisinde
yer almaktadir. Ogrenciler kurduklari problemlerin yarisindan fazlasinda (%64,13) verilen durumu dikkate
almistir. Kurulan problemlerin bir kisminda (%18,48) ise verilen problem kurma durumuna bagli olmadan
problem yazilmistir. Bunun sebebi 6grencilerin problem kurma durumunu ¢ok 6nemsemeden problem yazmalari
olabilir. Bir diger sebep de bazi 6grencilerin yazdigi problemi bir kaliba sikistirmak istememesi ya da problem

kurarken serbest davranmak istemesi olabilir.

Ogrencilerin yanitlarinin %54,35’inin verilen duruma uygun-yeterli ve %8,70’nin verilen duruma uygun degil-
yeterli olmak lizere toplamda yaklasik tgte ikisinin matematiksel-yeterli oldugu ortaya ¢ikmigtir. Bu ayni zamanda
ogrenci yanitlarinin yaklasik tGigte birinin matematiksel yeterli olmayan problemler oldugunu ve problem kurarken
zorlandiklarini géstermektedir. Dogal sayilarla dort islem konusunda yapilan bu arastirmanin sonuglari yine ayni
konuda yapilan ¢alismanin (Ada vd., 2020), denklemler konusunda yapilan galismanin (Cetinkaya ve Soybas,
2018), kiimeler konusunda yapilan ¢alismanin (Biber ve Tuna, 2016) ve geometri alanin yapilan ¢alismanin (Chua
ve Wong, 2012) sonuglariyla benzerlik géstermektedir. Yapilan bu ¢calismalarda da 6grencilerin problem kurarken
zorlandiklari ve problem kurma becerilerinin yiiksek olmadigi goriilmistir. Bu durum 6gretmenlerle yapilan
¢alismalarin sonuglari (Comarli, 2018) ve 6gretmen adaylariyla yapilan ¢alismanin sonuglariyla (Isik vd., 2011;
Mallart vd., 2018) da benzerlik gdstermektedir. Ogretmen adaylarinin ve 6gretmenlerin problem kurarken
zorlanmalari, derslerinde problem kurma etkinliklerine yeterince yer vermemelerine neden olabilir. Bu da
ogrencilerin problem kurmayi yeterince deneyimlememelerine ve dolayisiyla problem kurarken zorlanmalarina
sebep olabilir. Oysaki 6grencilerin problem kurma becerisinin artirilmasi konuyu daha iyi kavramalarina ve
problem ¢6zme becerilerinin gelismesine katki saglayacaktir (Suarsana vd., 2019). Bu nedenle matematik
derslerinin 6gretim programinda problem kurma galismalari tavsiye niteliginde degil de bir gereklilik olarak ele
alinmalidir. Bu baglamda 6grencilere matematik konularinin 6gretiminde problem kurma etkinliklerine yeterince

yer verilmesi 6nerilebilir.

Arastirmaya katilan 6grencilerin  kurduklari yeterli problemler (58 adet) nitelik bakimindan farklilik
gdstermektedir. Ogrencilerin kurduklari problemlerden bazilari tek bir islemle ¢dziilebilen basit problemler iken

bazilariise ¢6zimiinde muhakeme gerektiren, yaratici bir senaryoya dayandirilan, birden fazla islemle ¢6zllmesi
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gereken, farkli matematiksel temsillerin kullanildigi problemlerdir. Ogrencilerin kurduklari yeterli problemlerin
yarisindan fazlasi (n=32) dislik karmasiklikta problemler iken yaklasik Ggte biri (n=19) orta karmasiklikta
problemlerdir. Calismada 6grencilerin kurduklari distik karmasikliktaki problem sayisi (n=32), orta karmasiklik
(n=19) ve yiiksek karmasikliktaki problem sayisinin (n=7) toplamindan fazladir. Bu da 6grencilerin yazdiklari
problemlerin biiyiik cogunlugunun diisiik karmasiklikta oldugunu géstermektedir. Ogrencilerin kurduklari yeterli
problemlerin sadece 7 (%12) tanesi yiksek karmasiklikta problemdir. Bu veriyi baska bir sekilde analiz edecek
olursak arastirmaya katilan 23 6grencinin her biri 4 problem kurma durumunu yanitladigi distnlirse (toplam
92 adet) sadece %7,61’i yiiksek karmasiklikta problemdir. Bu da 6grencilerin yiiksek matematiksel karmasiklikta
problem yazmakta zorlandiklarini géstermektedir. Bu durum literatiirde yapilan galismalarin sonuglariyla
ortismektedir. Besinci sinif 6grencilerin ¢carpma ve bolme islemine yonelik kurduklari problemlerin analiz edildigi
bir calismada (Doruk ve Doruk, 2019) 6grencilerin yazdiklari problemlerin bazilarinin alistirma dizeyinde oldugu
gorulmustiur. Sekizinci sinif 6grencilerle yuzdeler konusunda yapilan galismada (Karahan Doguz vd., 2023)
ogrencilerin kisa ve basit problemler yazdiklari, yine sekizinci sinif 6grencilerin farkli temsillere yénelik problem
kurma becerilerinin incelendigi baska bir arastirmada (Bayduz ve Takunyaci, 2021) kurulan problemlerin biyuk
bir kisminin disik matematiksel karmasiklikta oldugu gorilmistir. Ortaokul 6grencileriyle yapilan baska bir
¢alismada (Ngah vd., 2016) 6grencilerin kurduklari problemlerin ¢ogunun yiiksek karmasiklikta olmayan
problemler oldugu gorlilmistir. Dokuzuncu sinifta 6grenim goren 6grencilerle yapilan ¢alismalarda (Kwek ve
Leng, 2008; Kwek, 2015) ise 6grencilerin gok az bir kisminin yiiksek matematiksel nitelikte problemler kurduklar
tespit edilmistir. Ogrencilerin kurduklari problemlerin niteliklerinin diisiik olmasi matematik konularini giinliik
hayatla iliskilendirmekte glglik yasadiklarini gosteriyor olabilir. Bunun sebebi de ders 6gretimlerinin ginliik
hayat 6rnekleriyle yeterince desteklenmemesi, derslerde glinliik hayat problemlerine yeterince yer verilmemesi
olabilir. Bu nedenle matematik dersin 6gretimi sirasinda ger¢ek hayat 6rneklerine daha ¢ok yer verilmesi,

derslerde glinliik hayattan problemler ¢dzdirilmesi 6nerilebilir.

Ogrencilerin problem kurarken kendi fikirlerince dogru cevaba bir an nce ulasmak adina (sinavlarda oldugu gibi)
hizlica yaniti yazmalari kurduklari problemlerin niteligini diisirmesinde bir etken olabilir. Bu nedenle 6grencilerle
yapilacak olan etkinliklerde, ¢alismalarda problem kurma durumuna uygun birden fazla problem Gretmeleri
istenebilir. Ogrencilere yeterince siire verilerek yazdiklari en yaratici problemin degerlendirmede esas olacagi

bilgisi verilerek ne 6lglide nitelikli problem yazabildikleri ortaya gikariimaya galsabilir.

ONERILER

Altinci sinif 6grencilerle dogal sayilarla dort islem konusunda yapilan bu c¢alisma 6grencilerin dogal sayilar
konusundaki bilgi birikimi hakkinda fikir sahibi olmamiza olanak tanimaktadir. Bu nedenle farkli sinif diizeylerinde
o0grenim goren 6grencilerle farkli konularda arastirma yapilarak kurulan problemlerin niteligi incelenebilir. Buna
ilaveten Ogretmen adaylari ve Ogretmenlerin de farkli konulardaki kurduklari problemlerin niteligi de
arastirilabilir. Ogretmen adayi ve dgretmenlerin de nitelikli problem kuramamalari halinde problem kurma

konusunda formal egitim almalari saglanabilir.
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Etik Metni

“Bu makalede dergi yazim kurallarina, yayin ilkelerine, arastirma ve yayin etigi kurallarina, dergi etik kurallarina

uyulmustur. Makale ile ilgili dogabilecek her turli ihlallerde sorumluluk yazar(lar)a aittir.”

Arastirmanin verileri 2018-2019 6gretim yilinda toplanmustir.

Yazar(lar)in Katki Orani Beyani: Bu ¢alismada yazarin katki orani %100°dr.
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