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phase of the study, it was determined that the participants posed more successful problems in the
case of structured problem posing. It was determined that some of the problems were not
problematic; they were prepared without paying attention to grammar rules, the sentences were not
in a clear and logical framework that the middle school students could understand. The numbers
were not used according to a certain logic pattern to make the problem solvable. Some problem
situations were left unanswered. In the second stage of the study, the data obtained through semi-
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1. Introduction

Teaching mathematics with traditional methods in the 21st century may not be helpful to acquire the skills of
this century. For this reason, teachers should design the mathematics course for students to participate in
mathematics lessons actively. Problem posing is on the agenda as one of the activities that foster active learning
(Kwon & Capraro, 2021). There are studies emphasizing the importance of posing problems in our country
(Akay & Boz, 2010; Arikan & Unal, 2014; Dede & Yaman, 2005; Ev-Cimen & Yildiz, 2018; Kaba & Sengiil, 2016;
Kilig, 2013). It is seen that problem-posing is emphasized in the secondary school mathematics curriculum,

2Corresponding author’s address: Istanbul Sabahattin Zaim University, Faculty of Education, Istanbul/Turkey

e-mail: elif.arikan@izu.edu.tr

Citation: Kapicioglu, G. & Arikan, E. E. (2022). The analysis of problem posing skills about integers of prospective primary school
mathematics teachers who have experienced in problem posing. International Journal of Psychology and Educational Studies, 9(1), 211-229.
https://dx.doi.org/10.52380/ijpes.2022.9.1.555



https://orcid.org/0000-0003-2775-0373
mailto:elif.arikan@izu.edu.tr
https://dx.doi.org/10.52380/ijpes.2022.9.1.555

International Journal of Psychology and Educational Studies 20222, 9(1), 211-229

which has been updated with these studies and is currently in force. Raising individuals who believe in the
benefit of mathematics, have a critical point of view, can solve problems, pose problems, and have affective
skills specific to mathematics is among the goals of mathematics education (Ministry of National Education
[MoNE], 2018a).

Individuals who can solve problems can also create a starting point for other problems in the problem-posing
phase by reformulating the problem (Kilpatrick, 1987). From this point of view, emphasis is placed on
implementing original problem-posing processes in the mathematics education program applied in Turkey
(MoNE, 2018a).

Knowing mathematics and being involved in Mathematics means having reasoning skills and having skills to
be able to solve problems encountered in daily life (Altun, 2006). In the simplest form, numbers can be seen in
measuring, shopping, interpreting graphics and establishing formulas (Isik, Ciltas & Bekdemir, 2008). Since
every learned concept is a step for the upcoming concepts in Mathematics, difficulties in learning or
misinformation will lead to a misunderstanding for other concepts (Soylu & Soylu, 2005). For instance, when
the integer subject is not completely understood, it will cause a misunderstanding about the exact meaning of
the concepts in exponential and root numbers. There will be some difficulties in determining the operation
sign when the number in the root is negative and the number in the base and exponent is negative ( Duatepe
Paksu, 2010). As Mathematics classes are conducted cumulatively, teaching integers before passing through
the exponential and root numbers (Kutluca, 2012). Similarly, it is necessary to have a complete understanding
of negative integers before transitioning from arithmetic operations to algebraic thinking (Linchevski &
Williams, 1999). Therefore, the integer unit should be emphasized thoroughly by thinking that it constitutes
the basis of abstract thinking to realize conceptual and operational learning.

Theoretical Framework
Problem posing and problem-solving as an alternative way of assessment.

People who can approach problems with a different perspective can produce more different and various
solutions to them. For this reason, the problem-solving process is a critical element of mathematics classes,
and putting problem-solving at the center of the curriculum can make educators give a special emphasis to
this process ( Berisha, 2015). Studies conducted to improve problem-solving skills involve first understanding
the problem, developing a strategy for the solution, implementing the strategy, verifying whether the solution
is correct or not, generalizing the solution to other problems, and posing similar problems.. In short, raising
people who can “solve problems” is among the expectations of the teaching program (Bintas & Yazgan, 2005).
There is a positive relationship between problem-posing skills and problem-solving skills, and also, problem-
posing skills are as important as problem-solving skills (Kojima, Miwa, & Matsui, 2015). While problem-
posing contributes to developing skills such as creativity, reasoning skills, and understanding concepts, it is
also used as an assessment tool about individuals' mathematical abilities and knowledge (Lin, 2004).

Problem posing, the initial stage of problem-solving, is defined as generating new problems by students or
creating different problems by changing an existing problem (Silver, 1994). Although it is seen as an operation
only composed of writing, it is a long and comprehensive process contrary to the general opinion (Ev-Cimen
& Yildiz, 2018). The biggest difference between the problem-posing operation and problem-solving is that it
is a comprehensive process and requires reasoning skills (Cildir & Sezen, 2011). In other words, problem-
posing develops skills like internalizing mathematics concepts, expressing them by using a mathematical
language, and being able to use mathematical expressions (Akay, Argiin, & Soybas, 2006). Problem posing
provides convenience for students to express themselves both in verbal and written ways during mathematics
classes. Besides, it also helps students to discover their levels in mathematics classes (Giir & Korkmaz, 2003).
Especially, more studies on problem posing in mathematics lessons can provide a better understanding of
students' mathematical thoughts (Cai & Hwang, 2020). In the studies, problem sets are found to enable people
to be communicative, questioning, critical thinking, analyzing their environment and developing similar
behaviors (Nixon Ponder, 2001). Guezel and Biber (2019) emphasize that problem settings have a positive
effect on affective processes such as motivation and attitude. Thus, students who pose a problem develop
positive attitudes toward mathematics and overcome prejudices about the problems in which they have
difficulties (Altun, 2001). At the same time, problem-posing is an assessment tool that can measure students'
knowledge of mathematical concepts and structures (English, 2020). When problem posing is used as an
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assessment tool, students' misconceptions and mistakes about mathematical concepts can be revealed (Cai &
Hwang, 2020).

In the problem-posing process, most of the students can have difficulties reasoning while employing
information. Notably, they can display incorrect approaches in problem-posing stages. At this point, teachers
have most of the responsibility. For students to understand the problem and have problem-posing skills,
teachers must know suitable methods and strategies according to the levels of their students. For this, teachers
should conduct activities that are suitable to their student's individual development. We need well-equipped
teachers to create higher quality problems, which will increase our students' creativity (Dede & Yaman, 2005).
For this reason, it is necessary to make prospective teachers take problem-posing skills in teacher training
programs (Gonzales, 1994).

Teachers can use problem posing as an alternative testing and assessment activity. The challenges which are
faced by students and the points which students have difficulty understanding can be detected in the studies
which are carried out to develop problem-posing skills (Isik & Kar, 2015). Detecting students’ challenges and
misconceptions will contribute to students in their learning process and be beneficial to teachers to increase
the quality of their teaching (Arikan & Dede, 2020).

When the literature is examined, it is seen that several researchers (Brown & Walter, 2005; Gonzales, 1994;
Stoyanova & Ellerton, 1996) have developed a problem-posing strategy. In this study, the strategy developed
by Stoyanova and Ellerton was used. Ellerton and Stoyanova (1996) classified their studies as structured
problem posing, free problem posing and semi-structured problem posing. Free problem-posing includes
creative problems which are posed by moving from any given situation without a restriction. In semi-
structured problem posing, it is asked to pose problems that involve an image, a table, a story, or a situation
given to the students. However, structured problem posing is expected to pose a problem that is suitable to
the solution or the answer of a given problem (Stoyanova & Ellerton, 1996).

Why are Integers important?

One of the mathematics topics that we see students having difficulties in terms of learning is students' mistakes
and misconceptions frequently is the unit called integers and problems associated with integers (Kilhamn,
2008). The studies show that the integers, especially negative ones, generate difficulties for the students
because students assume that their knowledge of natural numbers is also valid for the integers by dealing with
the integers as natural numbers (Gallardo, 2002). Students who cannot visualize that negative numbers show
a direction have problems in situations such as extracting the bigger number from the smaller one and
extracting a positive number from a negative one (Bagdat & Yenilmez, 2014). It is suggested to deal with daily
challenges like income-depth, profit-loss, and below-over sea level (Ministry of Education [MoNE], 2008a).

Students have encountered numbers in every part of their academic and daily lives since they started school.
When students do operations with natural numbers, they meet with negative numbers in the next stage.
Together with the differentiation of the needs, it is achieved cardinal numbers first, then natural numbers by
adding them zero, which expresses absence. Finally, it is time for the integers due to insufficiency of the natural
numbers (Cihangir & Cevik, 2020). While counting numbers can be made concrete by representing them with
objects in mind, operations performed using negative numbers can be interpreted with the logic of
mathematics (Kiraz & Isik, 2020). It is important to give students this logic in the best way possible by
associating negative integers with daily life and including them in the process (Akyaz1 & Kaplan, 2018).

In the Mathematics teaching program, which was re-written by the Ministry of Education in 2018, students
meet with the integers in 6 grade. They study four operations with integers that are difficult to understand
in the 7t grade when they start to understand abstract concepts. Within the scope of the national-level
education program and international-level reform studies related to mathematics education, it is emphasized
that associating integers with real-life will help students to understand integers better (NTCM, 2000). Learning
the unit of the integers and imagining the operations performed with these numbers are important as they
form a foundation for the units to come (Dogan & Isitan, 2018). Learning the unit of integers will significantly
contribute to learning other mathematical units that are interrelatedStudents who understand positive
numbers with the help of decimal numbers have difficulties in problems involving operations with negative
numbers as they encounter negative integers for the first time (Ipek & Unal, 2009). The purpose of the Primary
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School for 6th-8th Grades Teaching Mathematics Program and Guide, which was enacted in 2005 (MoNE,
2005), is to improve students' communication, association, and reasoning skills by offering different modelling
methods for the modelling of integers to overcome these difficulties. At the same time, it is foreseen to include
studies for students to find solutions by making sense of the problems posed on four operations, such as
addition and subtraction with positive and negative numbers (MoNE, 2018a). While positive numbers can be
concretized using real objects, problems created with negative numbers are interpreted using logic (Bahadir
& Ozdemir, 2013).

Understanding negative numbers will ease the learning of the following subjects. For instance, not completely
learning negative numbers conceptually is the basis of the difficulties that students have in the algebra learning
field (see. Seng, 2010).

Integers are the basis for advanced subjects in mathematics education, and they should be understood and
learned by students rather than memorizing them (Dereli, 2008). After detecting the difficulties and
misconceptions of students when they have operations with integers, it is seen that teachers and researchers
have tried various teaching methods or materials as a solution to this situation (Fuadiah, Suryadi, & Turmudi,
2017). Performing activities on problem posing by associating information about integers with daily life can
be applied as one of the teaching methods that will contribute to students' understanding of integers more
easily (Berkant & Yaren, 2020). Since it is recommended to use examples such as profit-loss, debit-credit,
elevator, thermometer from daily life during the teaching of integers in the curriculum of the mathematics
course, which was reorganized in 2018, it is believed that doing problem-posing activities by making use of
these examples related to integers will be more successful in learning integers. However, the purpose of this
study is both to learn the competencies of prospective teachers regarding integers by means of problem posing
and their preference about whether they will use problem posing in their future teaching careers. If the
teachers have any misconceptions, associations, or understanding problems, it is dangerous to transfer the
same problems directly to the students (Can, 2019). In addition to this, at this point, their opinions about
whether problem-posing studies contribute to their improvement or not will also affect their positions in using
problem-solving activities when they become teachers. Problem posing has a positive effect on academic
achievement in teaching integers (Ozdemir & Sahal, 2018) and enables students to use integers in contexts
(Wessman-Enzinger & Tobias, 2020).

By moving from the explanations based on the literature, since there are challenges in teaching and learning
integers subject, the purpose here is to conduct a study with the participation of prospective teachers about
their different problem-posing situations in integers.

The strategy developed by Stoyanova and Ellerton'un (1996) was used as the purpose of this study is to analyze
problem-posing types of prospective teachers according to different problem-posing situations. Thus, the
thinking processes of prospective teachers in different problem-posing situations will have been presented.

By moving from here, this study aims to analyze problems posed by primary school mathematics prospective
teachers about integers. In this sense, the answers to the following questions were searched;

e  What are the skills of prospective mathematics teachers in posing free, semi-structured, and structured
mathematics problems related to integers?

e What do primary school mathematics primary teachers think about using problem posing for the
assessment of integers?

2. Methodology
2.1.Research Model

The case study method, which is one of the qualitative research methods, was used to study the problem-
solving skills of prospective teachers. Yin (2009) defines a case study as a method in which the focus is on the
questions of why and how, and the answers to these questions are pursued through cases with variables that
cannot be controlled by the researcher. The purpose of qualitative research is to examine events in their natural
flow rather than to collect data numerically. The goals of qualitative researchers are to describe the study
group in detail and to investigate the topic from the participants’ perspective (Kog Sanli, 2018).From this point
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of view, using the case study, an in-depth examination was made about the prospective primary school
mathematics teacher skills in different problem-posing situations regarding integers and their views on
problem posing. While Creswell (2014) defines a case study as processes or designs that discover activities and
actions, Fraenkel and Wallen (2006) define it as a deep examination of an individual, a school, or a group.

2.2. Research Sample

Ten prospective teachers who study mathematics in Primary Schools at a private university located in Istanbul
in the 2020-2021 academic years are the study group of the research. They were selected using a purposeful
sampling method. Certain criteria are considered when determining the study group in the purposeful
sampling method (Patton, 1987). The criterion specified for the participants of this study is to have completed
their problem posing and teaching numbers classes within their undergraduate education.

2.3. Data Collection Tools and Procedure

The data collection process includes two stages. Since we carry out distance education because of pandemics,
Google Forms were used for problem posing draft, which is the study's first stage. Microsoft Teams Software
was used to conduct semi-structured interviews in the second stage of the research as everybody can easily
assess these forms and software. There is a problem-posing draft in Google Forms which contains free, semi-
structured, and structured problem-posing situations. The opinions of two experts were collected to decide
whether the created problem-posing draft is suitable to the research objectives. The problem-posing draft was
finalized following the opinions of experts and conducted to the prospective teachers by adding shape for a
semi-structured state.

Questions in the Problem Posing Outline

Questions about Free Problem Posing;
1. Create a problem that requires four operations about integers at the middle school 7t-grade level.
2. Create a problem about integers that you think is interesting.

3. Create a problem about trade.

Questions about semi-structured Problem Posing;

1. Create a problem containing the following solution (-22) + (9x4) = +14.
2. Write a problem that is suitable for the figure.
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3. Create a problem by using prompts.

Computer Games Achieved Task 30
points
including 20 tasks Unsuccesstul Task 10
points

Questions about structured problem posing (Bayraktar, 2020);

1. A swimmer has jumped into the sea from a diving board that is 6 meters above sea level. Since
the total distance she jumps is 8 meters, how many meters is the swimmer below sea level?
Write a problem that is similar to this problem.

2. After a seed sown 10 cm deep begins to germinate, it grows 2 cm every three days.
Accordingly, 24 days after germination begins, what is the length of the part of the seedling
that remains above the soil? Please write about a problem similar to this.

3. Ina25-question integer test, students earn 5 points for each correct answer they give and lose 2
points for each incorrect answer. When Fatma finishes the test without leaving any blank, how
many points will she get since she has 19 correct answers? Please write about a problem similar
to this problem.

After implementing the problem-posing outline, semi-structured interviews were conducted with
prospective teachers in the second stage of the study. The semi-structured interview form was prepared as
involving three open-ended questions after collecting the opinions of an expert. The purpose of asking these
questions in the interview form is to collect the opinions of prospective teachers about the problem-posing
process with integers.

The Semi-Structured Interview Form

1. Which of the free, semi-structured, or structured problem-posing situations in the problem-posing
outline did you have more difficulty? Why?

2. Which stages did you follow, and what did you pay attention to most when posing problems in the
problem-posing outline?

3. Do you think problem posing is a useful process? What does it mean to you? What is your general
opinion about the problem-posing process?

2.4. Data Analysis

The data obtained from the problem-posing outline were evaluated using a problem-posing evaluation scale
by two mathematics teachers and the researchers. The reason why four people carried out the evaluation
carried out the evaluation is the desire to have a reliable and valid evaluation of the data obtained from the
problem-posing outline. When the answers given to the problem-posing outline were evaluated, the following
formula was used to find the reliability coefficient; [Agreement / (Agreement + Disagreement)] *100. As a
result of the calculation, the reliability coefficient of the study was found to be 80% and since it was above
70%, it was accepted as reliable (Huberman & Miles, 1994). When writing the assessment criteria for the task,
it was necessary to make sure that the task was written clearly and in accordance with the grammatical rules
so that students could understand what the task meant when they read it (e.g. Arikan & Unal, 2013). While
preparing the evaluation criteria, items that include the indispensable elements of the problem, which are easy
to apply and which can be understood by everyone in the same way, were written. Then, a lesson hour was
discussed with eight teachers who are experts in mathematics education fields. The final form was obtained
by removing the unanimous items from the first draft consisting of 6 questions and 6 degrees.

One of the problems created by the prospective mathematics teachers about integers was analyzed, and it was
examined whether the problems posed about integers are proper problem statements in terms of grammar,
spelling, and ambiguity, whether the problem statements were written clearly and understandably, whether
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they are related to integer subject, whether they are suitable to the middle school level and whether the data
in the problem statement is enough for having a solution. The problem-posing evaluation criteria and scoring

scale developed by the researchers were given in Table 1.

Table 1. Problem posing Evaluation Criteria

0 Point

1 Point

2 Points

1) Is the problem statement written
according to grammar rules?

Not written according to
grammar rules

Partly written according

to the grammar rules

Written according to
the grammar rules

The problem statement is

2) Is the problem statement written .
not written clearly and

?
clearly and understandably? understandably

The problem statement is

partly clear and
understandably

The problem statement
is written clearly and
understandably

3) Is the Problem statement related

to integers? It is not related to integers.

It is partly related to
integers.

It is about integers.

4) Is the problem statement suitable
for the middle school level?

It is not suitable for the
middle school level

It is partly suitable to the
middle school level

It is suitable for the
middle school level

5) Is the data given in the problem
statement enough for the solution??

Not solvable

Partly solvable

Solvable

Although the first and second items seem close in the evaluation criteria, the correct use of Turkish by the

prospective teachers was prioritized in the first criterion. Because every teacher, who writes problems, should

have knowledge of Turkish grammar rules. In the second criterion, it was taken into account that the narrative
should be clear and understandable.

In the evaluation of the problems posed by using evaluation criteria, prospective teachers were coded T1, T2,
T3, ...T9. The teacher who was coded as T8 was taken as an example. The free, semi-structured, and structured

problems of T8 obtained 72 % from the scale were given in Table 2.

Table 2. The Evaluation of the Problems Created by the Prospective Teacher Coded as T8

Criteria Score Total
Zeynep, who got onto an elevator whose floors are indicated Grammar Rules 1
with numbers on the floor -2, will go up to floor 3. Ali Being Understandable 1
multiplies the numbers showing the floors between the floor he Related to the Topic 2 8
o is on and the floor he will get off. In conclusion, what is the Suitable to the level 2
k2 result of Zeynep? Solvability 2
E A cooler reduces the room’s ture where itis located by 4 —onmar Rules :
5 cooler reduces the room’s temperature where it is located by Being Understandable 1
< degrees in half a minute. In a room with a temperature of 18 ;
2 . ) . Related to the Topic 2 8
a® degrees, the cooler is operated for 5 minutes. What is the -
3 . Suitable to the level 2
o temperature of the room after 5 minutes? —
= Solvability 2
A callis 13 k nute i bil tor's tariff Grammar Rules 2
call is urus per minute in a mobile operator’s tariff. Being Understandable >
Accordingly, if Veli, who uses this tariff and is called for 320 -
. . . . Related to the Topic 0 8
minutes during March, puts 20 TL to his line at the beginning of -
. . Suitable to the level 2
April, how many minutes of phone calls can he make? —
Solvability 2
There are award-winning and unfortunate questions in the Grammar Rules 1
£ Olympic exam questions consisting of mathematics and Turkish
g . - . Being Understandable 1
= questions. If the unfortunate questions are solved incorrectly,
E the student will lose an additional 2 points. If the student solves ~ Related to the Topic 1
i the award-winning questlo.n, s.he earns .an additional 4 points. Suitable to the level 5 ”
g o There are 5 and 4 award-winning questions and three
g 'z unfortunate questions in Mathematics and Turkish, respectively.
*E 2 How many additional points can one of the students get for his Solvability 2
= score since he got all the prize questions correctly and got all the
B unfortunate questions wrong?
Students will shoot nested hoops. After three shots, the winner Grammar Rules 1
will be decided by adding up the scores from the shots. Deniz 8
shot at the positive numbers. The sum of the Tugba's shots is - Being Understandable 1
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8'dir. Elif shot at two negative and one positive numbers. Related to the Topic D)
According to the given information, which of the following is
wrong? Suitable to the level 2

A) Deniz may hit number 7

B)Elif got a maximum of -8.

C) Tugba definitely exceeded Elif's score.
D) Deniz got the highest score.

Solvability 2

For every successful task in a video game Grammar Rules 1
Thirty points are awarded and 10 points for each failed mission.  Being Understandable 2
Se'lin', who played this ge}me, f'inishejd the game consisting of 20 Related to the Topic ) 9
missions. How many points did Selin receive at the end of the
game, given that the ratio between the number of successful Suitable to the level 2
missions and the number of failed missions is 2? Solvability 5
o . . . Grammar Rules 1
The fishing line that a fisherman throws into the sea is 25m -
) . ; Being Understandable 1
below sea level. The fisherman waiting for half an hour is ;
. gl o Related to the Topic 2 8
pulling his fishing line up 14m. How many meters is this ;
. e 1. Suitable to the level 2
fisherman's fishing rod below sea level? —
0 Solvability 2
% Aunt Ayse has planted bean seeds in her garden at a depth of 10 _ Grammar Rules 2
~ cm. When the beans are given regular water, they grow in Being Understandable 2
% length every two days. Since the length of the bean on the soilis  Related to the Topic 1 8
< 22 cm after 20 days, please find out how many cm it grows every  Suitable to the level 1
kel
% two days? Solvability 2
g Eleven traditional type-exam questions about integers were Grammar Rules 1
~§ prepared and scored according to their level of difficulty. -
% Ms. Tugba Teacher has added the 11t question as a bonus of 5 Being Understandable 1
points. In this question, students were asked to write and solve a  Related to the Topic 2
problem. The remaining ten questions were written in order by
Suitable to the level 2 8

their difficulty levels. The first six questions are 10 points. Since

the scores of other questions are different from each other, and
they are odd numbers at the same time, what is the maximum
score of a student who can give a correct answer for question 7
and as well as the bonus question?

Solvability 2

Content analysis was created based on the answers obtained as a result of the questions in the semi-structured
interview form and asked the primary school mathematics teacher candidates during the interview following
the process. The candidates, who were asked the question which one they had the most difficulty in according
to their problem-posing situations, stated that they had the most difficulty in semi-structured, structured, and
the least free problem-posing situations, in order from difficult to easy. It has been observed that when they
start to practice the teaching profession, if they do problem-posing activities for their students, they give a
positive or negative answer to the question asked if they make any preparations for this. Again, our teacher
candidates answered the question in which order would you like to teach your students according to their
problem-posing status while practising your profession.

The draft problem set identified categories such as "What stages did you go through?", "What did you look
for?", "What features did you look for in the problem set?", and "What points did our prospective teachers look
for in the answers?".When the answers to the questions of "Are the problem-posing process a useful process,
what does it mean to you, what are your general thoughts about problem-posing, what are the benefits of the
problem-posing process, what are the most repetitive answers?" Responses such as improving power are
categorized. During the interviews, do you apply the problem-posing activity, which is asked in the sub-
addition, to your whole class, and the students provided positive or negative feedback in response to the
questions of whether they are more anxious while solving or posing problems.

2.5. Ethical

Ethical approval and written permission were obtained from the Educational Research Ethics Committee,
Istanbul Sabahattin Zaim University (dated 14.04.2021 and number E.5449).
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3. Findings

In this part, the findings obtained from the semi-structured interviews and the problems posed in the problem-
posing outline were given.

The Findings Regarding Problem Posing Performances

The data obtained in the study show that prospective teachers created more successful problems in structured
problem-posing situations than free and semi-structured problem-posing situations. The fact that prospective
teachers are free to pose problems without constraints in free problem posing and are asked to pose problems
according to certain patterns in semi-structured problem posing can be considered as a cause of more
successful problem posing. It was found that each of the prospective teachers had asked three problems for
structured problem setting. It was also found that some of the questions they had created for free and semi-
structured problems did not have the characteristics of a problem or did not provide an answer.When we
consider the evaluation criteria, it is seen that they tried to pose problems that are grammatically correct,
understandable, related to the integers, suitable to the middle school level, and solvable problems. By
considering the privacy issues, the names of the participants were stated through using codes. Prospective
primary school mathematics teachers were numbered as T1, T2, T3, T4, T5, T6, T7, T8, T9, and T10. The
frequency table of the scores obtained by prospective teachers for their posed problems as a result of their
evaluation according to problem-posing criteria was given in Table 3.

Table 3. The Scores of Prospective Teachers from Problem-Posing Situations
Problem- Posing
Types

Criteria T1 T2 T3 T4 T5

-
5N
-
N
—
®
—
©

C1
C2
C3
C4
C5
Total
C1
C2
C3
C4
C5
Total
C1
C2
C3
C4
C5
Total
C1
C2
C3
C4
C5
Total
C1
C2
C3
C4
C5
Total
C1
C2
C3
C4

F1

N NN DN

—
(=}

F2

F3

SS1

SS2

SS3

N R = RO O O O OININMN DN PR PR RPRIVDNDNO R PRIOCDIO OO O OINNINDNRF, = -
N NDNDNODIO O O O OININ P N PR RIODNNRFRFNRRINgINRFERNRFRE RIS R 2NN -
N NN DNOIOC OO O O|IOIINMNNDNNRAOADNMNDNORRRLRIOCIO OO OO|I®IINDNRFE RN
N NN RO © O O OININDN PP P RIINNDNORFRDNG@IINMNDNMNDNRERERIOGIDMNDNDN = =
N N R PRI DNN R R RN R =R R RPN DNO R RGN RER DN RFRE RSN R DN =R
_ o =R OO0 O O O N, R N RFER R = NO R FERI[NIINON PR R RSN DN =R =
NN R RO O O O O NDNRFR RIODNDNDNDRDNOIO OO OO|I®INDNNRFR =
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C5 2 2 2 2 2 2 2 2 2
Total 7 10 10 9 8 6 8 9 9
C1 1 1 1 2 1 1 1 1 1
C2 1 1 1 0 1 1 2 1 1
s1 C3 1 2 2 2 1 2 1 2 2
(@ 2 2 2 2 2 2 2 2 2
C5 2 2 2 2 2 2 2 2 2
Total 7 8 8 8 7 8 8 8 8
C1 2 1 1 1 1 1 2 2 1
C2 2 1 2 1 1 2 1 2 1
S2 C3 0 2 2 2 2 2 2 1 2
C4 2 2 2 2 2 2 2 1 2
C5 2 2 2 1 2 2 2 2 2
Total 8 8 9 7 8 9 9 8 8
C1 2 1 1 1 1 2 2 1 1
C2 0 2 1 1 2 2 2 1 1
C3 0 1 2 2 2 1 1 2 2
S8 C4 2 2 2 2 2 2 2 2 2
C5 2 2 2 2 2 2 2 2 2
Total 6 8 8 8 9 9 9 8 8

F1= Free Problem-Posing 1, F2= Free Problem-Posing 2, F3= Free Problem-Posing 3; SS1= Semi-Structured Problem-Posing 1, S52= Semi-
Structured Problem-Posing 2, 553 = Semi-Structured Problem-Posing 3; S1= Structured Problem-Posing 1, S2= Structured Problem-Posing
2, S3= Structured Problem-Posing 3; C1= Criteril, C2= Criteri2, C3= Criteri3, C4= Criteri4, C5= Criteri5

Ten prospective teachers who study ied teaching mathematics in primary schools, completed teaching
numbers class, and most importantly, had problem-posing training participated in our study. When creating
the frequency table (by considering the fact that each teacher posed problems), the calculations were made
over each problem as 3x10=30.

According to the frequency distribution of the scores obtained by the prospective teachers as a result of an
evaluation according to the criteria for problem setting, 3 of the problems created for free problem setting were
scored 0 because they had not posed a problem and had not answered the question "Write a problem you
think is interesting about integers". 3 of the tasks created for free problem setting were scored 5 because they
partially conformed to grammar rules and were partially understandable, had no relation to integers, but were
solvable and suitable for intermediate level.Six of the problems created for semi-structured problem-posing
situations got 0 points as they could not produce a problem from problem posing outline which was suitable
to the given image. One of the problems got 4 points, and 2 of them got 6 points. The reason for this evaluation
is because of the fact that they were not suitable to the grammar rules, not understandable, not related to
integers, and not appropriate to the middle school level. Unsolved questions were coded as 4 points, and
solvable questions were coded as 6 points.

In structured problem-posing situations, problems created obtained a maximum of 8 points. They could not
get 10 points as they partly followed the grammar rules, and they contained clear and understandable problem
statements. Since the researchers and two mathematics teachers who made the evaluation had a common
view that the problems established in structured problem-posing situations were not written clearly and
understandably, and the grammar rules were followed partly, they rated 18 of the problems as 8 points.

In terms of making a general evaluation, it is understood that there was one problem that got full 10 points
since problems were created freely without having restrictions and without having a certain pattern in free
problem-posing situations. On the other hand, 6 of the prospective teachers with great difficulty could not
pose any problems since there were restrictions. They were asked to pose problems by giving equations,
figures, and cards in semi-structured problem-posing situations. It was also understood from the frequency
table that there were not any teachers who got full scores.

After the problems were evaluated following the evaluation criteria developed by the researchers, semi-
structured interviews were conducted with the prospective teachers.

Findings obtained from Semi-structured interviews
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Two teachers, T1 and T2, did not attend the semi-structured interviews due to their health problems. The
answers obtained from the semi-structured interviews conducted with the prospective teachers were classified
by using content analysis. An anxiety question was added to the interview questions after a pre-service teacher
stated that she was worried while posing a problem during the semi-structured interview. The answers given
were considered as one of the sub-dimensions of the third question. The classification of the prospective
teachers' answers according to content analysis was shown in Table 4.

Table 4. The Classification of the Prospective Teachers’ Answers According to the Content Analysis

Semi-structured

Deepening questions asked

Codes of prospective

. . . . . . Categories
interview questions during the interview teachers
Free-Structured-Semi-structured T8
If you rank, sort it from Semi-structured-Structured-Free T3,T5,T6,T10
In which of the free, difficult to easy Structured-Semi-structured-Free T4, T9
semi-structured, and Semi-structured-Free-Structured T7

structured problem-
posing situations in

Is it necessary to make any
preparations before the

I got prepared beforehand

T3,T4,15,16,17,T8,T10

the problem-posing problem-posing? I did not get prepared. T9
outline did you have When you are a teacher, which _ Free-Semi-structured-Structured T6,T4,T10
more difficulty? orders for giving the problem- _ Semi-structured-Structured-Free T3
posing situations will be Structured-Semi-structured-Free T7,T8,T9
useful for your students? Semi-structured-Free- Structured  T5
Being logical T3, T8, T9
Being related to everyday life T8, T10
Having appropriate numbers T3,T4,T5,T7,T8,T10
Bei thenti T5, T10
What steps did you . e?ng au. S
. What are the characteristics of =~ Being suitable to the grammar
follow, and what did . T9, T10
. the problems you created? and spelling rules
you pay attention to . -
. . What are the points you pay Being solvable T3, T4, T10
while posing a attention to? Havi Jat d
problem in the ' aving a short an T4, T6
: understandable problem
problem-posing - -
outline? Bemg. a new generation type of T5, T9
question
Covering integers T9
Bemg' heleul when preparing T3, T5
examinations
Determining the extent of
. understanding regarding the T3, T7, T8
Do you think the What are the benefits of the topic
- i - i ?
problem. posm‘,g; 1 problem-posing process? Being helpful to problem-solving T3, T7, T10
process 1s a usetu . Having a different perspective T4, T7, T8
process? What does it - - 1.
Being helpful to improve thinking T7, T10
mean to you? What - A
Improvement of imagination T4, T6, T10
are your general - -
. . When you are a teacher, will Iinclude all of my students T3, T4, T9
opinions on posing i - -
problems? you e}pply the problem-posing I c.io not practice problem-posing 5,17, T8
activity to the whole class? with the whole class
Do you think students are While posing problems T3,T4,T6,T8,T10
. hil .
fore anxious WALe POSIE OF while solving problems 15,17, T9

solving problems?

As seen in Table 4, prospective teachers stated for the question about which problem situation challenged
them most that they had difficulties posing problems for free-structured-semi-structured, semi-structured-
structured, structured, semi-structured-free, and semi-structured —free-structured problem-posing situations,
respectively. Thus, four different categories appeared, and the codes of the prospective teachers were given in
the table.

During the interview, the researchers asked the prospective teachers, based on their responses, whether or not
they needed preparation for problem-based instruction. From the responses, T9 did not prepare while the
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other prospective teachers needed preparation. The teacher coded as T8, who indicated that she would
prepare, believed that it was necessary to know the topic and understand details to be able to pose problems,
and that it was healthier to prepare beforehand to prepare students for the problem-setting process and to
familiarise them with the topic. When the researcher asked the prospective teachers in what order they would
use this process with their students if they were to use problem situations in the future as teachers, they
indicated the order they would use with their students: free-semi-structured-structured, semi-structured-
structured-free, structured-semi-structured-free, and semi-structured-free-structured, creating four
categories.The second question given to the prospective teachers is, "What steps did you follow, and what did you
pay attention to while posing problems in the problem-posing outline? And some of their answers were exemplified
below.

T8: What I dislike when solving problems is to have unreasonable problems; I don’t want to solve unreasonable problems. So I
made sure that it makes sense when posing problems. I created problems by thinking about whether it is really happening in
daily life within the framework of logic. Another issue I pay attention to is that the numbers are given in proportion. I thought
if these numbers are appropriate for real life. For example, since the length of a young tree cannot be 5 meters, I paid attention
to give it in centimeters.

T10: I prepared a problem by considering it to be authentic and that the student had seen the problem style for the first time. I
paid attention to having meaningful numbers to create problems that make students think differently, related to daily life and
suggest different things. Sometimes we have to read the problem statement 5-10 times to understand it. We even read it over
and over again from the very beginning. For this, I paid attention to the writing style. I tried to make a problem by calculating
the numbers so that the results would be even numbers.

T6: I made sure that the problem was understandable. I was careful to see if there was a way to solve it later. I think the numbers
should match the problem.

As for the last question in the interview form, when the prospective teachers were asked whether the process
of problem setting is beneficial or not, what this process means, and what they think about the process of
problem setting in general, the prospective teacher coded as T3 said, "I think problem setting helps us both in
understanding other problems and in writing and taking exams when we become teachers in the future. We
can see the points that students have or do not have difficulties better, and I think it will be a useful process in this
respect.”, the prospective teacher who coded T7 said, "I think we can see how well we understand the issue while
posing a problem. That’s why I said I would show the student the latest free problem-setting situation. At first, we learn
the subject, and then we create problems within the framework of certain boundaries and patterns. Finally, it helps us to
improve our minds and find different points of view. It also enables teachers to work by themselves first to explain the
subject, find something and then teach the subject. The problem is something similar to how mathematics teaches the
subject. It shows how students have progressed and is a necessary activity”. The answer of the prospective teacher
who was coded as T10 is as the following “I think problem-solving is very useful, but problem posing is more useful
than that. First of all, you need to be able to solve problems well in order to create a problem. Then you need to have a
good knowledge of mathematics. In order to write the questions, one must have Turkish grammar knowledge. It is
necessary to write logical questions. Since the problem is a complex structure, it is necessary to have certain features. We
do something while solving problems, but our brain develops even more because we do more than one thing while posing
a problem. We are trying to expand our imagination as much as possible. While posing problems, we realize that we
should have a wide imagination. As a result, we can orient ourselves as I would improve myself better in this area, and |
would pose problems well if I knew this and that. In the future, I can make my students do some activities such as a
problem-posing contest. There are too many question banks to meet this need, but we must create problems to improve.”
Finally, the prospective teacher with code T8 answered the question as follows: "Since my students will be used to my
writing style, I want to ask a problem because I want to ask questions that I have prepared myself instead of taking
advantage of another problem. I think problem-posing improves many skills. In the process of setting up a new generation
problem, it is necessary to investigate the issues and create problems. Doing research and posing problems with correct
information improves our general culture. We know more about the issues. That is why I want my students to have the
problem-posing process. I think performance assignments should be given in this way. These assignments also cause the
teacher to learn and develop new things. “.

When the researcher asked prospective teachers whether they would employ problem-posing activities when
they are teaching, T3, T4, and T9 stated that they would implement these activities with the whole class, and
T5, T7, and T8 expressed that they would pay attention to the willingness of the students and instead of
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evaluating them with points as a compulsory task, they would give importance to carry out these activities
with the volunteers for an expanded period of time.

While the interview with the teacher candidates was in progress, when the researcher asked whether the
students were more anxious during the problem-posing process or if they experienced more anxiety while
solving problems, the sample answers provided by prospective teachers are below.

T9: When we give a problem to a student, we highlight the number of right and wrong answers that he will make, so we put
the student under stress while solving the problem. When we encourage the student to pose a problem, it will be more efficient
if we think about how we can produce a problem by using student knowledge without grading.

T4: When the problem is given to the students in a ready form, they focus only on the solution. When they create and solve the
problem, they undertake two different responsibilities. When creating the problem, we should have foresight regarding the
following steps, and we should move forward by correlating the solution to the problem. While preparing the problem, we try
to create it by analysis and reasoning. While solving the problem, students only use the trial and error method once and use
more than one method while creating the problem. They will both think to create the problem and think while solving the
problem. They will be more concerned as they will have two responsibilities in creating the problem by themselves.

T5: I think they become more anxious and worried when solving problems. When I give students a question in their exam, the
problem has only one single answer, and the student has to find that correct answer. But when I ask him to pose a problem,
after all, there are no one correct answers to the problem-posing. The problem can be created logically. The students can pose
difficult or easy problems for themselves; they will write the problem they have created in their own minds. So I think they will
have less anxiety when posing problems. They will be more anxious and worried as they will try to find the right answer in
solving the given ready problem.

4. Conclusion and Discussion

The study aims to analyze prospective teachers' problem-posing skills about integers and determine their
opinions about the problem-posing process.

First of all, when the prospective teachers' problems were examined according to different situations, ten
prospective teachers who participated in the study produced 30 new problems from all of the structured
problem drafts given based on the structured problem-posing situation. It was determined that three
prospective teachers did not write anything for three problems in case of free problem posing, and six
prospective teachers did not write anything for six problems in case of semi-structured problems. In previous
studies with prospective teachers, it was determined that their performance in problem posing was low
(Ozgen, Aydin, Gegici, & Bayram, 2017) The study conducted by Bayazit and Dénmez (2017) revealed that
they were more successful in posing structured problems which appeared as a result of re-arrangement, but
they did not have the same success with this study in terms of semi-structured and free problem-posing
situations. This can be considered the limitation of prospective teachers by asking them to pose new problems
based on the given problem in structured problem-posing situations and by asking them to produce problems
from the given templates in semi-structured problem-posing situations. Isik and Kar (2012) stated that
prospective classroom teachers could not produce new problems based on semi-structured problem-posing
situations in their study. On the contrary, the result of Cetinkaya and Soybas's (2018) research is more difficult
in the free problem-posing process.

In examining the interviews with the trainee teachers who were found to be unable to write tasks for semi-
structured assignments, it was evident that they had greater difficulty in setting semi-structured assignments
where they had to set tasks according to a given number, they could not set free tasks as there were constraints
and they had problems in understanding the given number. In line with this research, it was found that it was
easier to set problems by making changes to the structured task or to create new problems by making changes
to the given task compared to semi-structured and free tasks (Stickles, 2011). Some of the prospective teachers
who created new problems from the problems given in structured problems stated that there was a plot in the
given example problem and that it was easier to create a new plot by changing the numbers and event based
on the given example question.As a result of the evaluation according to the problem-solving criteria
established by the researchers, it was found that the problems did not arise due to the consideration of
grammatical rules. When we examined the problems at the sentence level, it was determined that the problem
statements were not clear and understandable, and the prospective teachers generally used daily spoken
language. There are studies with different results on the success of using grammar rules correctly in problem
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posing. While Kanbur (2017) achieved successful results in using understandable sentence structure and
grammar in problem-posing situations, Y1ldiz and Ozdemir (2015) reached the opposite conclusion. Since the
purpose of the Ministry of Education (2013) in Teaching Middle School Mathematics Curriculum is to make
prospective teachers use everyday informal language rather than using mathematical language in their
problems, this can be evaluated as a positive result.

Whether the problems related to integers or not were examined in the evaluation process. The majority of the
created problems partially covered the subject of integers. One of the main factors that should be kept in the
foreground in the problem-posing process is that the problems are solvable and whether they contain errors
in terms of logic (Kirnap-Dénmez, 2014). Almost all the problems posed in this study were created according
to the middle school level and the solvable structure. It was found that 90% of the problems were solvable. It
was found that the reason why other problems could not be solved was due to the use of inappropriate
numbers. Kili¢ (2013) also came to similar conclusions as this study in her study.

Only one of the prospective teachers who wanted to teach problematic situations in their classes indicated that
they would not make preparations for their students. The prospective teachers indicated the order in which
they would use problematic situations in their teaching process in four different ways: free-structured-
structured, semi-structured-structured-free, structured-structured-free, and semi-structured-free-structured.
In the study conducted by Iskenderoglu and Gunes (2016), it was found that students had difficulty in
problem-solving as teachers incorporated more problem-solving activities in their lessons. Since the use of
problem-solving activities in the teaching process enables students to improve their mathematical
understanding, prospective teachers are recommended to include these activities. (Stoyanova, 2003).The
stages passed through in the task and the points to be considered by the prospective teachers are given below.
The task may be related to daily life, be made within the framework of logic, conform to the original and new
generation style of questioning, relate to the subject of whole numbers, and consist of suitable numbers.Also,
the problems should be solvable. The problem should be short and understandable and be written by grammar
and spelling rules. Problem posing is a way to make connections between daily life and mathematics and to
improve mathematical thinking. (Abu Elwan, 1999). At the same time, problem-posing not only informs
teachers about the areas that students are curious about and are interested in but also helps them determine
how the subjects are understood by the students (Freire, 2018). Thus, teachers have the opportunity to look at
their students' thinking styles from a window through problem posing (Cildir & Sezen, 2011). In this direction,
the expectation from teachers is to design learning environments using problem-posing activities from the
perspective of their students (Aydin-Giig, 2021).

The prospective teachers indicated that when preparing for an exam, they do not use pre-made questions but
create their own problems to determine how well the topic is understood by the students, to help the students
solve the problems, to take a different perspective, to improve mentally, and to expand their
imagination.When the researcher asks about the applicability of the problem-posing activity to every student
in the classroom, three of the prospective teachers have the idea that problem-posing should be associated
with mathematics. It would be healthier to produce the information presented instead of consuming the
information presented since problem posing is a situation encountered in daily life and students need to
produce solutions constantly. The other three prospective teachers stated that although the contribution of this
process to the students would be great, not every student could do it at the same level when we consider the
classroom environment, so this process should continue with the interested students. Having more problem-
solving activities rather than problem-posing activities in lessons causes that students have fewer experiences
in terms of problem-posing (Aydogdu-Iskenderoglu & Giines, 2016). Thinking that problem-posing activity
will improve students' curiosity and imagination, Silver (1997) advocated that activities related to problem-
posing should be done as much as possible. In the semi-structured interview, when one of the prospective
teachers said that there was a fear of not being able to pose a good problem in the problem-posing process, a
new question was asked to the prospective teachers. The researchers asked prospective teachers whether
students will be more anxious when posing or solving problems. Five of the participants said when their
anxiety levels rise when posing problems, and three participants said they become more anxious when they
are solving problems. In the art of problem posing, Brown and Walter (2005) say that writing problems
threaten students less than single-answer questions (p. 166). However, in this study, a prospective teacher
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stated that problem-posing creates more anxiety than problem-solving because she has to do problem-solving
during problem posing.

5. Recommendations

The results of this study show that prospective teachers must improve their free and semi-structured problem-
posing skills. When current studies are examined, it can be ensured that teachers develop their problem-posing
skills through in-service training. By including more activities and elective courses that include problem
posing in prospective primary school mathematics teachers' curriculum, their experience and skills for
problem posing can be increased. Each week, they can be asked to create a problem related to a mathematical
concept, and then these problems can be discussed in the classroom. Finally, their mistakes can be corrected.
Problem-posing exercises can be carried out interactively with Turkish Language lessons, and problem
statements can be discussed and examined in terms of having clear and understandable grammar rules. Just
as problem-posing skills on integers are analyzed, researchers can examine problem-posing skills at different
grade levels and in various topics of the mathematics course. Similar studies can be made based on problem-
posing situations by establishing different evaluation criteria. Qualitative research can be conducted by
examining the problem-posing skills of prospective teachers in-depth.

Another issue that attracts attention in the study is the feeling of anxiety that may arise during the problem-
solving process. There are plans to study this topic in the future.
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