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THE OPINIONS OF PRIMARY SCHOOL TEACHERS ON GAINING PROBLEM
POSING SKILL IN MATHEMATICS COURSE"

Memet KARAKUS?, Buket TURHAN TURKKAN?

ABSTRACT

The aim of this study is to determine the opinions of primary school teachers on gaining problem posing skill in mathematics
course. The qualitative research method was used in this study. The participants of the study consist of fourteen primary school
teachers working at different classroom grades at primary school. The semi-structured interview technique and the interview
form prepared by the researchers were used to collect the data. The data of the study were analyzed with the NVIVO10 program
and content analysis was used in the data analysis. As a result of the analysis performed, it was found out that primary school
teachers expressed their opinions under the themes such as problem posing activities implemented in the mathematics course,
the effects of problem posing on students, the knowledge and skills regarding problem posing, students’ problem posing skills,
difficulties and problems experienced in problem posing activities and suggestions to develop problem posing skills and
solution proposals.

Keywords: Primary school mathematics education, primary school teachers, problem posing, teachers’ opinions.

SINIF OGRETMENLERININ MATEMATIK DERSINDE PROBLEM KURMA
BECERISI KAZANDIRMAYA YONELIK GORUSLERI

0z

Aragtirmanin amaci, sinif dgretmenlerinin matematik dersi kapsaminda problem kurma becerisi kazandirmaya ydnelik
goriislerinin belirlenmesidir. Arastirma, nitel arastirma yontemiyle gergeklestirilmistir. Arastirmanin katilimeilarin, ilkokulda
farkli siif diizeylerinde gérev yapmakta olan on dort smif 6gretmeni olusturmaktadir. Aragtirma verilerinin toplanmasinda
yart yapilandirilmig goriigme teknigi ¢ergevesinde, arastirmacilar tarafindan hazirlanan goériisme formu kullanilmistir.
Aragtirmada elde edilen verilerin analizi, NVIVO10 programiyla gergeklestirilmis olup veri analizinde igerik analizi
kullanilmistir. Gergeklestirilen analizler sonucunda sinif 6gretmenlerinin, matematik dersinde yer verdikleri problem kurma
etkinlikleri, problem kurmanin &grenciler {izerindeki etkileri, problem kurma konusunda sahip olunan bilgi ve beceriler,
ogrencilerin problem kurma becerileri, problem kurma ¢aligmalarinda karsilagilan sorunlar, zorluklar ve ¢dziim oOnerileri ile
problem kurma becerisini gelistirmeye yonelik oneriler temalar1 altinda goriis belirttikleri sonucuna ulasilmustir.

Anahtar Kelimeler: flkokul matematik egitimi, simf dgretmenleri, problem kurma, gretmen goriisleri.
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1.INTRODUCTION

Problem posing is defined as creating a problem based on a situation or an experience or generating a new problem
from a given problem (Silver, 1994). According to Stickles (2006), problem posing is the process of generating a
problem from a given case or situation. Based on these definitions, it can be said that problem posing means
creating a new problem from a situation or a problem. Problem posing is one of the keys to mathematical discovery,
and problem posing is seen as more significant than finding solutions to the problem (Cai, 2003). Problem posing
involves generating new ideas through different ways by the learner (Kojima et al., 2009). Based on all of these,
it can be said that problem posing enables learners to form a deep thinking composition. Problem posing enhances
students' mathematical development as it enables students to actively participate in designing their problems,
solving open-ended problems, and testing and proving their assumptions. Problem posing activities also encourage
children to focus on the basic structures of the problem and to use them as a resource for creating new problems
(English & Halford, 1995). In other words, problem posing helps students to see a standard issue from a new
perspective and allows students to understand more deeply. Problem posing also encourages students to produce
new ideas from any given issue (Brown & Walter 1990). In problem posing, students face a complex situation and
take responsibility. A problem posing activity forces students to really understand the problem and also reinforces
the idea that problem solving is a process and understanding everything about the problem before starting the
solution of a step in the process (Akay, 2006). Problem posing also enables individuals to recognize problems in
real life and to solve these problems with a critical view (Turhan, 2011). As can be seen, all these features indicate
that problem posing has a significant effect on students.

Problem posing is an important activity for both students and teachers (Kilig, 2013a). Considering that students'
problem posing skills are related to teachers' approach to problem posing, teachers should organize problem posing
activities for their students (Arikan & Unal, 2015). In this respect, teachers should have a perspective on problem
posing activities (Katranci & Sengiil, 2015). Teachers, who aim to gain problem posing skill to students, support
students' active participation in structuring their mathematical knowledge (Whitin, 2004). Besides, one of the main
components of problem posing is the teacher; teacher creates a suitable productive classroom climate to support
problem posing, sets a model for students on this issue, encourages students to share their ideas mutually by making
them active in a cooperation (Moses et al., 1993). It is also stated that teachers can use problem posing as an
evaluation tool (Isik et al., 2012). In addition, it is also stated that problem posing can be described as a teaching
method when teachers pose problems for their students and when students pose problems according to their interest
problem posing is can be described as a teaching activity (Cantiirk-Giinhan et al., 2019). Based on these views, it
can be said that teacher is an important factor for students to gain problem posing skills; therefore, the teacher
should have knowledge and skills for implementing of problem posing activities. In this context, Kilig also (2012)
suggests that in-depth interviews should be conducted with teachers and that their opinions should be revealed to
improve problem posing skill of students. Accordingly, it is important to determine teachers' opinions about
gaining of problem posing skill by students.

In mathematics, problem posing is defined as the process of creating a problem based on a specific situation or a
case (Stickles, 2006). However, it is stated that problem posing has a strong effect on problem solving skill
(Grundmeier, 2003). Furthermore, it is thought that problem posing, along with problem solving, is at the center
of mathematics education and mathematical thinking (Silver, 1997). In many studies in the literature, it is stated
that problem posing has various effects on mathematical skills. It is suggested that problem posing activities should
be included in the primary school mathematics curriculum in Turkey (MNE [Ministry of National Education],
2015). Accordingly, the design of suitable learning-teaching processes by teachers for gaining of problem posing
skills becomes important (Aydogdu-Iskenderoglu & Giines, 2016).

When the studies on problem posing at the primary school level were examined, it was determined that primary
school second-grade students had difficulty in problem posing, had misconceptions and could not use the Turkish
language well (Arikan & Unal, 2013), and that primary school teachers considered problem posing and problem
solving as the same, some teachers gave irrelevant answers for problem posing, and some of them could not make
an explanation (Kilig, 2014). In this regard, it is also stated that teachers are inadequate in problem posing
(Albayrak et al., 2006) and that there are significant deficiencies in the problems they pose (Kar & Isik, 2015). In
a study examining mathematics curricula, it was stated that problem posing was included in some learning areas
while it was not included in other learning areas (Kilig, 2011). Besides these studies, there are also various studies
conducted with preservice primary school teachers. Within the scope of these studies, it has been determined that
the number of preservice primary school teachers who can pose different problems is low, they have difficulty in
posing some problems, the types of the problems they pose are limited, they prefer to pose simple problems more
(Isik & Kar, 2012) and they have various problems in problem posing (Kilig, 2013b; Xie & Masingila,2017).
Based on these studies, it can be said that students, teachers and preservice teachers at the primary school level
have troubles in problem posing and that it is necessary to produce solutions to these problems experienced. Based
on this requirement, revealing the problems by examining the existing practices and producing solutions to these
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problems will create positive effects on the development of primary school students' problem posing skills and on
the reflection of them on preservice primary school teachers' courses for teaching mathematics. Accordingly, it
can be said that it is important to determine primary school teachers' opinions about problem posing.

It is stated that problem posing is a reflective and dynamic process that enables students to think about their
perceptions about mathematics, as well as enabling students to integrate their mathematical knowledge and skills.
Itis also stated that it helps students develop their reasoning and communication skills, think flexibly, realize their
potential and evaluate themselves (Kilig, 2014). In a meta-analysis of studies conducted in Turkey for the problem
posing based mathematics education, it was determined that problem posing based mathematics education had a
significant and positive effect on students' success (Cantlrk-Gunhan et al., 2019). In a meta-analysis study
conducted for problem posing abroad, it was determined that problem posing activities contributed to mathematics
success, problem solving skills, levels of posed problems and attitudes towards mathematics (Rosli et al., 2014).
In a study conducted in primary school, it was determined that problem posing and problem solving are related
(Limin et al., 2007). It is stated that problem posing activities in primary school mathematics teaching can be used
as a tool to improve creativity and mathematical thinking (Mihajlovi¢ & Deji¢, 2015). In a study conducted with
sixth, seventh and eighth grade students, it was found that students at the upper grade level were less successful to
pose problems and had lower self-efficacy beliefs towards problem posing than students at lower grade levels
(Ozgen & Bayram, 2020). In line with this research, it turns out that it is important to start problem posing activities
in lower grades. It has been determined that students who have experience in problem posing activities in primary
school are more successful in problem posing. It has been stated that it is important for students to conduct problem
posing activities and to gain experience in this field since the first years of primary school (Giveli, 2015).
Accordingly, teachers are recommended to implement problem posing activities in their lessons in order to increase
students' success (Cantlirk-Giinhan et al., 2019). Based on this, it is thought that implementing problem posing
activities in primary school will have positive effects on students. Besides, it was determined that there is no
activity on problem posing in mathematics textbooks for primary school level and accordingly, it was proposed to
include problem posing activities in textbooks and at courses (Deringdl, 2020). In this context, it is important to
investigate the current situation for problem posing in Turkey at the primary school level.

Based on these statements, the general aim of the study was to determine primary school teachers' opinions about
gaining of problem posing skills within the scope of the mathematics course. In line with this general aim, it was
purposed to determine the problem posing activities included in the mathematics course by primary school
teachers, the effects of problem posing activities on students, primary school teachers' knowledge and skills related
to problem posing, the problem posing skills of students, the problems and difficulties encountered in the gaining
of problem posing skills and the solution proposals for it, and primary school teachers' suggestions for the gaining
of problem posing skills.

2. METHODS

2.1. Research model

The phenomenology design, one of the qualitative research designs, was used in the study. In the phenomenology
design, an attempt to explain and understand the meaning, structure and nature of a phenomenon experienced by
aperson or a group of people is made (Patton, 2002). In this study, an attempt to understand the opinions of primary
school teachers implementing problem posing activities in mathematics course was made on the basis of their
experiences in the implementing of problem posing activities.

2.2. Participants

In phenomenological studies, individuals who have experienced the phenomenon on which the study has focused
and who can express and reflect on this phenomenon are the sources of data (Yildirim & Simsek, 2008). Therefore,
this was taken into account while determining the participants of the study. Accordingly, the criterion sampling
method, one of the purposeful sampling methods, was conducted while determining the participants of the study.
The criteria that were considered in the criterion sampling method were determined as the facts that the participants
should work as primary school teachers in third and fourth grades and that they should include problem posing
activities in the mathematics course. Besides, volunteerism was taken as a basis for participation in the study.
Fourteen primary school teachers working at different grades in primary school in Cukurova and Yiiregir districts
of Adana province constituted the participants of the study. Information about the characteristics of the participants
is presented in Table 1.
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Table 1.
Information about the Participants’ Gender, Age, Professional Experience, Type of School where They Work,
and Grade Levels

Participant Code Gender Age Professional Experience (Year)  Type of School Grade Level

PT1 M 60 35 Medium SES 4
PT2 F 52 30 Medium SES 4
PT3 M 53 29 Medium SES 3
PT4 M 44 21 Medium SES 4
PT5 M 60 37 Medium SES 3
PT6 M 60 28 Medium SES 3
PT7 F 43 20 Upper SES 4
PT8 F 37 15 Upper SES 3
PT9 F 44 25 Upper SES 3
PT10 F 51 30 Upper SES 4
PT11 F 47 18 Lower SES 3
PT12 M 54 20 Lower SES 4
PT13 M 48 27 Lower SES 3
PT14 F 47 19 Lower SES 4

2.3. Data collection and analysis

In phenomenological studies, interviews are the main data collection tools and they are held for a longer time since
the data obtained from interviews will be examined in-depth (Yildinm & Simsek, 2008). Based on this
recommendation, the interview form consisting of fifteen questions prepared by the researchers within the frame
of a semi-structured interview technique was used in data collection. The expert opinion was taken in the
generation of the interview form, and the pilot application was also performed for the form. The interviews were
conducted at the schools where teachers worked. The average duration of each interview was twenty-five minutes
and the interviews were held in June of 2016. The data of the study were analyzed with the NVIVVO10 program
and content analysis was used in the analysis of the data. Within the framework of the content analysis, the written
transcripts of the interviews were coded, and the themes were generated by combining the relevant codes.

In this study, the researchers developed the data collection tool together, one researcher collected and analyzed the
data, the other researcher wrote the interviews to the computer and controlled the analysis.

Within the scope of the validity and reliability studies for data analysis, the codes and themes that emerged in the
content analysis performed by a researcher were examined by the other researcher, and expert opinion was taken
for the consistency and suitability of the codes and themes.

3. FINDINGS

Primary school teachers' opinions about problem posing in mathematics course were gathered under fifteen themes
within the scope of including problem solving, the activities performed for problem posing, the effects of problem
posing, the relationship between problem posing and problem solving, the qualifications that the teacher should
have for problem posing, the information possessed about problem posing, the state of gaining the problem posing
skill in an effective way, the state of evaluating the problems posed, the grade at which problem posing should be
started, the problem posing skill levels of students, the prerequisites for students to be able to pose a problem,
problem posing activities in the textbooks, the problems related to problem posing, the source of the problems
related to problem posing, and the solution proposals for the improvement and the problems of problem posing.
The sub-themes under these themes are respectively explained below.

The theme of including problem posing involves two sub-themes consisting of the state of including and the
frequency of including. The sub-themes and codes for this theme are presented in Figure 1. Regarding the state of
including, most of the teachers stated that they included problem posing activities (f:12) while two teachers stated
that they less often included problem posing activities. However, within the scope of the theme of including, most
of the teachers stated that they included problem posing activities at the end of each subject/unit (f:12). Except
this, the codes of including after solving the problem related to the subject (f:5), including as much as it is included
in the textbook (f:3), including several times a week (f:2), not focusing too much on it (f:1), including very often
(f:1), including between the subjects (f:1), and varying by the nature of the subject (f:1) are also included under
the sub-theme of the frequency of including. Within the scope of this theme, while PT2 said “We include it at the
end of units, at the end of themes. However, we cannot focus too much on it because the number of courses
allocated to us is small. ”, PT10 also gave a similar answer by stating that “Mainly, well, mathematics comes to
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our mind especially when you say problem posing in mathematics. At the end of each unit, now, you are taking a
subject, for example, you are taking the angles, you are teaching the angles, you are doing examples, afterwards,
finally we finish with problem posing.”

- Including problem posing (f:12)

‘{ State of Including - Less often including problem posing (f:2) ‘

- At the end of each subject/unit (f:12) |

- After solving the problem related to the subject
(f:5)

- As much asit is included in the textbook (f:3)
| Frequency of Including - Several times a week (f:2)

- Not focusing too much on it (f:1)

- Including very often (f:1)

- Including between the subjects (f:1)

- Varying by the nature of the subject (f:1)

Including Problem Posing
I

Figure 1. The state of including problem posing

Within the scope of the theme of the activities performed for problem posing, three sub-themes were created as
the problem posing strategies included, the paths followed, and the sources used. The sub-themes and codes for
this theme are presented in Figure 2. Within the scope of the sub-theme of the problem posing strategies included,
it was determined that most of the teachers included the semi-structured problem posing strategy (f:11). However,
within the scope of the problem posing strategies included, teachers stated that they also included the structured
problem posing (f:6) strategy, free problem posing (f:6) strategy and creating problem stories (f:1) strategy. For
this sub-theme, PT3 stated that he mainly included the semi-structured problem posing strategy in his courses by
stating that “Mainly with semi-prepared problems, | ask them to complete the rest of it, like this, Ali has 50 liras,
he gets into a stationery shop. | am trying to improve by completing the problems, which are left incomplete, more
easily.” Within the scope of the sub-theme of the paths followed, teachers mostly stated that the sharing the
problems posed with the class (f:5), examples are given by the teacher firstly (f:4) and using cooperation for
problem posing (f:3). However, within the scope of the sub-theme of the paths followed, the codes of giving
homework for problem posing (f:2), making students pose the problem on the board (f:1) and including it after the
subject is understood and the problems are solved (f:1) are also included. Within the scope of the sub-theme of the
sources used, teachers expressed the situations of posing problem by referring to real life and immediate
environment (f:3), benefiting from books (f:3) and using visual materials (f:2). With regard to posing a problem
by referring to real life and immediate environment, PT8 expressed her opinions by stating that “In other words,
actually, it is mainly related to children themselves in the classroom, it is related to the skills they can realize in
their daily lives, | mean, by giving the examples of everyday life from themselves because children enjoy it. Let's
say the simplest one, let's say that the child's own name is mentioned while posing a problem, even this appeals to
children.”
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- Semi-structured problem posing strategy (f:11)

Problem Posing Strategies - Structured problem posing strategy (f:6)
Included - Free problem posing strategy (f:6)

- Creating problem stories strategy (f:1)

- Sharing the problems posed with the class (f:5)

- Examples are given by the teacher firstly (f:4)

- Using cooperation for problem posing (f:3)

Paths Followed - Giving homework for problem posing (f:2)

- Making students pose the problem on the board (f:1)

- Including it after the subject is understood and the
problems are solved (f:1)

Activities Performed for Problem Posing

- Posing problem by referring to real life and
immediate environment (f:3)

- Benefiting from books (f:3)
- Using visual materials (f:2)

— Sources Used

Figure 2. The activities performed for problem posing

The codes designated in line with the opinions about the effects of performing problem posing activities are
gathered under three sub-themes consisting of its effects on cognitive development, its effects on affective
development, and its reflections on life and classroom. The sub-themes and codes for this theme are presented in
Figure 3. Within the scope of the sub-theme of its effects on cognitive development, the codes of developing
problem solving skills (f:4), showing that the subject is grasped (f:3), realizing whether students have understood
the subject (f:2), being able to solve real life problems (f:2), developing language skills (f:2), ensuring different
thinking (f:2), being able to easily solve the problem he/she has posed (f:2), thinking about the solution while
posing the problem (f:2), improving the use of four operations (f:1), increasing problem solving methods (f:1),
developing mathematics (f:1), better understanding of the subject (f:1), ensuring practical thinking (f:1), and being
successful in other courses (f:1) were also included. Within the scope of its effects on cognitive development, PT8
emphasized positive effects on problem solving by stating that “Their problem-solving skills develop when they
pose a problem, this is the most important. | mean, well, these may vary in children depending on the factors |
have mentioned, but, children can reach the solution more quickly as they get this skill. In other words, they can
reach the solution more easily When they pose it by themselves.” Within the scope of the sub-theme of its effects
on affective development, the fact that performing problem posing activities has positive effects on establishing
self-confidence (f:5) was mostly stated. Besides, the opinions about the development of imagination (f:2), ensuring
motivation (f:1), and the feeling of doing something on his/her own (f:1) were also expressed. With regard to
establishing self-confidence within the scope of this sub-theme, PT5 expressed that “By improving the problem
posing skill of the child, he/she sees his/her self-confidence, his/lher command of the subject, and the steps that
need to be developed in relation to the subject; especially his/her self-confidence, self-belief increase, he/she would
say | can do this job, | succeed in such a study. At first, he/she gains self-confidence. ” Finally, within the scope of
this theme, the codes of ensuring a connection with life (f:2), ensuring being active (f:1), making course enjoyable
(f:1), and ensuring in-class sharing and interaction (f:1) are included in the sub-theme of its reflections on life and
classroom.
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- Developing problem solving skills (f:4)
- Showing that the subject is grasped (f:3)

- Realizing whether students have understood the subject
(f:2)

- Being able to solve real life problems (f:2)
- Developing language skills (f:2)
- Ensuring different thinking (f:2)

Effects on Cognitive - Being able to easily solve the problem he/she has posed
Development (f:2)
- Thinking about the solution while posing the problem (f:2)

- Improving the use of four operations (f:1)
- Increasing problem solving methods (f:1)
- Developing mathematics (f:1)

- Better understanding of the subject (f:1)

- Ensuring practical thinking (f:1)

- Being successful in other courses (f:1)

- Positive effects on establishing self-confidence (f:5)

Effects on Affective - Development of imagination (f:2)
Development - Ensuring motivation (f:1)

- The feeling of doing something on his/her own (f:1)

Effects of Performing Problem Posing Activities

- Ensuring a connection with life (f:2)

Reflections on Life and - Ensuring being active (f:1)
Classroom - Making course enjoyable (f:1)

-Ensuring in-class sharing and interaction (f:1)

Figure 3. The effects of performing problem posing activities

Within the scope of the relationship between problem posing and problem solving, two sub-themes were created
as the differences in terms of qualifications and the relationships in terms of being a prerequisite. The sub-themes
and codes for this theme are presented in Figure 4. Within the scope of the sub-theme of the differences in terms
of qualifications, teachers mostly stated that getting ready problems in problem solving while making an effort in
problem posing (f:5) and that each problem solver may not pose a problem (f:5). However, the codes of the fact
that each problem poser may not solve the problem (f:2), the fact that problem posing is more useful in terms of
mental development (f:1), the fact that problem posing is more difficult than problem solving (f:1), and the fact
that problem solving is an activity that requires academic knowledge and that problem posing is an activity that
requires intelligence (f:1) are included within the scope of the sub-theme of the differences in terms of
qualifications. Within the scope of this sub-theme, PT9 who said that "It seems that posing a problem is more
difficult and solving it is like ready-to-eat food, but, you prepare the food.” emphasized that problem solving is an
activity that is received ready and that problem posing is an activity that requires effort by expressing that. PT14
also mentioned that each problem solver may not pose a problem by stating that “However, I do not believe that
problem posing is achieved by solving the problem, why, because he/she may have memorized the system, he/she
may say that problem is like this based on it, you know, he/she may not pose a good problem, well, he/she can
solve but may not pose a problem.” Within the scope of this sub-theme of the relationships in terms of being a
prerequisite, most of the teachers stated that students who are able to pose problems can solve the problem (f:9)
while some teachers stated that there were relationships in terms of being a prerequisite between problem solving
and problem posing by stating that students who are able to solve problems can pose problems (f:3).
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- Getting ready problems in problem solving while
making an effort in problem posing (f:5)

- Each problem solver may not pose a problem (f:5)
- Each problem poser may not solve the problem (f:2)
- Problem posing is more useful in terms of mental

__| Differences in terms of development (f:1)
Qualifications - Problem posing is more difficult than problem
solving (f:1)

- Problem solving is an activity that requires academic
knowledge (f:1)

- Problem posing is an activity that requires
intelligence (f:1)

- Students who are able to pose problems can solve the
Relationships in terms of problem (f:9)

Being a Prerequisite - Students who are able to solve problems can pose
problems (f:3)

Relationship between Problem Posing and
Problem Solving

Figure 4. The relationship between problem posing and problem solving

Regarding the theme of the qualifications that teachers should have for problem posing, five sub-themes were
created as qualifications for the subject area, qualifications for planning and practice, personal qualifications,
qualifications for classroom management, and qualifications for the affective domain. The sub-themes and codes
for this theme are presented in Figure 5. Within the scope of the theme of qualifications for the subject area,
teachers mostly expressed their opinions about having a good mastery of the subject (f:3) and knowing problem
posing (f:3). However, the codes of knowing different types of problems (f:1), presenting examples for problem
posing (f:1), making realize the importance of problem posing (f:1), and knowing the stages of problem solving
(f:1) are included within the scope of this sub-theme. The codes of knowing students’ level and making them pose
aproblem according to the level (f:3), guiding students with clues (f:1), making students gain the ability to evaluate
their knowledge (f:1), knowing different methods (f:1), being able to concretize by using materials (f:1),
encouraging students to think (f:1), and being planned and prepared (f:1) are included within the scope of the sub-
theme of qualifications for planning and practice. The codes of continuous self-renewal and development (f:3),
rich vocabulary (f:1), being able to write a story (f:1), being able to think differently (f:1), and the fact that
imagination is extensive (f:1) are included within the scope of the sub-theme of personal qualifications. Regarding
the fact that imagination is extensive that is included within the scope of the personal qualifications that a teacher
should have for problem posing, PT7 expressed his opinions by stating that “First of all, imagination should be
extensive, | mean, if imagination is not extensive, you already know what problem posing in teaching is at that
moment, have a textbook, there is information given to you in the textbook. If you want to continue posing problems
with children except for them, your imagination should be great so that you will be able to bring out different
problems to those children and attract their attention within the time remaining there...”
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- Having a good mastery of the subject (f:3)

- Knowing problem posing (f:3)

| Qualifications for the - Knowing different types of problems (f:1)

Subject Area - Presenting examples for problem posing (f:1)

- Making realize the importance of problem posing (f:1)
- Knowing the stages of problem solving (f:1)

- Knowing students’ level and making them pose a
problem according to the level (f:3)

- Guiding students with clues (f:1)

- Making students gain the ability to evaluate their
Qualifications for knowledge (f:1)

Pl el e - Knowing different methods (f:1)

- Being able to concretize by using materials (f:1)
- Encouraging students to think (f:1)

- Being planned and prepared (f:1)

- Continuous self-renewal and development (f:3)
- Rich vocabulary (f:1)

— Personal Qualifications - Being able to write a story (f:1)

- Being able to think differently (f:1)

- The fact that imagination is extensive (f:1)

Qualifications that Teachers Should Have for
Problem Posing
I

- Ensuring classroom management (f:1)

e . - Improving classroom communication and
. Qualifications for communication skills (f:1)

Classroom Management
g - Enabling students to speak and act freely (f:1)
-Interacting with students (f:1)

- Making students love mathematics (f:2)
- Making students love problem posing (f:1)
- Building self-confidence and self expression skills (f:1)

| Qualifications for the
Affective Domain

Figure 5. The qualifications that teachers should have for problem posing

Within the scope of the theme of the information possessed about problem posing, two sub-themes were created
as the sources of knowledge gaining and the opinions about competence. The sub-themes and codes for this theme
are presented in Figure 6. The codes of not considering himself/herself adequate (f:3), not having experience
because of being newly included in the curriculum (f:1), needing for professional development related to problem
posing (f:1), and seeing himself/herself adequate (f:1) are included within the scope of the opinions about
competence. Within the scope of the sub-theme of the sources of knowledge gaining for problem posing, while all
of the teachers stated that they did not get training on this subject, most of the teachers stated that they improved
themselves in problem posing based on their own efforts and experiences (f:12). Within the scope of this sub-
theme, the codes of learning from books and supplementary sources (f:4), sharing with group teachers (f:1), and
learning with second-hand information (f:1) are also included. Within the scope of this sub-theme, while PT4
emphasized that he did not get any training by stating that “We cannot say that we have too much good mastery
of it because we have not got training on it, as | have already said, or, it has not been given to us on a regular
basis.”, PT3 stated that he had not got any training and that they had performed problem posing activities with
second-hand information by stating that “Iz also comes together, I mean the problem, I give the problem posing
course to children only with secondhand information because of myself, | have not learned it as a technique or a
method.”
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- Not getting training on this subject (f:14)

- Improving themselves based on their own efforts
and experiences (f:12)

—Sources of Knowledge Gaining - Learning from books and supplementary sources
(f:4)

- Sharing with group teachers (f:1)
- Learning with second-hand information (f:1)

- Not considering himself/herself adequate (f:3)

- Not having experience because of being newly
included in the curriculum (f:1)

- Needing for professional development related to
problem posing (f:1)

- Seeing himself/herself adequate (f:1)

— Opinions about Competence

Information Possessed about Problem Posing

Figure 6. The information possessed about problem posing

Within the scope of the theme of the state of gaining the problem posing skill in an effective way, while six teachers
partially believed that they effectively gain the problem posing skill, five teachers stated that they did not believe
in it, and three teachers stated that they believed in it. These codes are presented in Figure 7. Within the scope of
this theme, PT13 who said that “Well, I definitely think that I am making an effort. Actually, I absolutely know
that there is no situation disregarded by me, | think I am making an effort; however, if you need to evaluate it as
a percentage, if you ask how successful I am, I just say that it is certainly not enough.” and PT5 who said that
“Well, let us not say 100% according to the grade level and the surrounding conditions, but at least, | believe that
we have achieved it in problem posing by 50%.” stated that they partially believed that they effectively gain the
problem posing skill.

- Partially believe that they effectively gain the problem
posing skill (f:6)

- Not believe that they effectively gain the problem posing
skill (f:5)

Way

- Believe that they effectively gain the problem posing
skill (:3)

Gaining the Problem
Posing Skill in an Effective

Figure 7. The state of gaining the problem posing skill in an effective way

For the theme of the state of evaluating the problems posed, two sub-themes were created as the ways of evaluation
and the criteria considered. The sub-themes and codes for this theme are presented in Figure 8. Within the scope
of the ways of evaluation, teachers mostly expressed their opinions about giving individual feedback-correction
(f:7), evaluation with the class (f:5) and evaluation with awards and reinforcers (f:4). However, they expressed
their opinions about the comparison with problems in books (f:1), not always controlling personally (f:1) and using
the evaluation form (f:1). Within the sub-theme of the criteria considered, teachers stated that they mostly
considered the criteria of including what is desired (f:6), language and expression (f:5), and the solution of the
problem posed (f:4). However, they also stated that they considered the criteria of the number of operations used
(f:3), being original and different (f:2), being related to the subject (f:2), being detailed (f:2), being compatible
with the standards given in the curriculum (f:1), understanding the subject (f:1), using imagination (f:1), being
consistent with the real life (f:1), difficulty level (f:1), and the level of the student (f:1). For this sub-theme, PT5
emphasized the language and expression and stated that he evaluated with awards and reinforcers by saying that
“If we pose a problem, it is necessary to form its frame, a problem statement at first, if the student can ask a
question by bringing together the proper sentences and words, of course, | reward him/her by saying well done, |
even make his/her friends applaud when he/she performs it well. Here, it is necessary to use the Turkish language
well ...”
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- Giving individual feedback-correction (f:7)
- Evaluation with the class (f:5)

- Evaluation with awards and reinforcers (f:4)
- Comparison with problems in books (f:1)

- Not always controlling personally (f:1)

- Using the evaluation form (f:1).

— Ways of Evaluation

- Including what is desired (f:6)

- Language and expression (f:5)

- Solution of the problem posed (f:4)
- Number of operations used (f:3)

- Being original and different (f:2)

- Being related to the subject (f:2)

- Being detailed (f:2)

- Being compatible with the standards given in the
curriculum (f:1)

- Understanding the subject (f:1)

- Using imagination (f:1)

- Being consistent with the real life (f:1)
- Difficulty level (f:1)

- Level of the student (f:1)

State of Evaluating the Problems Posed

— Criteria Considered

Figure 8. The state of evaluating the problems posed

Teachers' opinions about the grade at which problem posing should be started are aimed at four different grades.
These codes are presented in Figure 9. Nine teachers stated that problem posing activities should be started in the
first grade, two teachers stated that they should be started in the second grade, two teachers stated that they should
be started before pre-school education, and a teacher stated that they should be started in the third grade. While
PT4 mentioned that problem posing activities could be started with simple verbal problems in the first grade by
stating that “I think the habit of problem posing can be applied as of the primary school first grade, as it is also
understood from the subject, | mean, to write and draw something numerically are not absolutely required.
Because this can also be grasped with solving expressions, numerical things are not necessarily required for it.”

—i Should be started in the first grade (f:9)

—- Should be started in the second grade (f:2)

- Should be started before pre-school education
(f:2)

Grade at which Problem Posing
Should Be Started

- Should be started in the third grade (f:1)

Figure 9. The grade at which problem posing should be started

Regarding the problem posing skill levels of students, five of the teachers stated that their level was good, four of
them stated that their level was moderate, two of them stated that their level was very good, and one of them stated
that their level was low. These codes are presented in Figure 10. Two teachers did not indicate a clear level. While
PT10 stated that the problem posing skill of students was at a very good level by saying that “I mean, in terms of
my own class, I mean mathematics, problem posing does not fall below 90%.”, PT12 stated that their level was
good by stating that “Who can do things like this, 70% within the problem.”
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— Good (f:5)

— Moderate (f:4)

—  Very good (f:2)

Problem Posing Skill levels of
Students
|

— Low (f:1)

Figure 10. The problem posing skill levels of students

Two sub-themes consisting of the prerequisites for linguistic skills and the prerequisites for cognitive and affective
domains were created within the scope of the prerequisites for students to be able to pose a problem. The sub-
themes and codes for this theme are presented in Figure 11. The codes of reading many books (f:4), the richness
of vocabulary (f:2), reading comprehension skills (f:2) and written and oral expression skills (f:1) are included
within the scope of the sub-theme of the prerequisites for linguistic skills. For this sub-theme, while PT8 said that
“However, the others, for example, let's say those who read more books and whose families speak more, a child
with a richer vocabulary can pose a problem better.”, PT9 expressed that “Because I have some students who are
very intelligent, their mathematical intelligence is quite dominant, however, when | say let's pose a problem, the
child cannot use his imagination. Indeed, he also reads books; I have a very good student, he also reads books, |
am sure that his vocabulary is also rich, however, when the child is going to imagine something, he cannot imagine,
he has difficulty. | have some students who will certainly hear something from someone, will be affected from there
and imagine.” The codes of imagination (f:2), having understood the subject (f:1), and the interest and ability
towards the course (f:1) are included within the scope of the sub-theme of the prerequisites for cognitive and
affective domains.

- Reading many books (f:4)
Prerequisites for - Richness of vocabulary (f:2)
Linguistic Skills - Reading comprehension skills (f:2) ‘

- Written and oral expression skills (f:1)

Prerequisites for - Imagination (f:2)
Cognitive and Affective - Having understood the subject (f:1)

Domains - Interest and ability towards the course (f:1)

Prerequisites for Students to Be Able to
Pose a Problem

Figure 11. The prerequisites for students to be able to pose a problem

Within the scope of the theme of the problem posing activities in textbooks, three sub-themes were created as
positive opinions, negative opinions and the form of being included in books. The sub-themes and codes for this
theme are presented in Figure 12. Within the scope of positive opinions, few teachers stated that they found
problem posing activities in textbooks qualified enough (f:3) while most of the teachers had negative opinions
about it. Within the scope of the sub-theme of negative opinions, teachers mostly stated that they did not find
problem posing activities in textbooks adequate (f:7) and that problem posing activities were few in number (f:6).
However, the codes of inconsistent content and evaluation (f:2), failure to ensure the activity-time balance (f:2),
being very simple (f:2), no space allocated for problem posing (f:1), the use of unknown terms (f:1), and
nonfunctionality (f:1) are also included within the scope of this sub-theme. For this sub-theme, PT10 emphasized
that the number of problem posing activities was small by stating that “Well, I think there is only the lack of
problem posing.” The codes of including semi-structured problem posing (f:3), including in certain units (f:1),
including after problem solving activities (f:1), and including at the end of the subject (f:1) are included within the
scope of the sub-theme of the form of being included in books. For this sub-theme, PT2 expressed his opinions by
stating that “The units are certain, they are in certain units. The problem, well, they make us solve the problem at

1946



The opinions of primary school teachers on gaining problem posing skill...

first. They give normal problems, we read them, we solve them, we write them, whatsoever. Then, for example,
they give some data and ask us to pose one of them according to these data, we perform as much as this.”

- Not adequate (f:7)

- Few in number (f:6)

- Inconsistent content and evaluation (f:2)

- Failure to ensure the activity-time balance (f:2)
- Being very simple (f:2)

- No space allocated for problem posing (f:1)

- Use of unknown terms (f:1)

- Nonfunctionality (f:1)

— Negative Opinions

- Including semi-structured problem posing (f:3)
The Form of Being Included - Including in certain units (f:1)

in Books - Including after problem solving activities (f:1)
- Including at the end of the subject (f:1)

Problem Posing Activities in TextBooks

— Positive Opinions - Qualified enough (f:3) |

Figure 12. The problem posing activities in textbooks

Two sub-themes consisting of cognitive problems and affective problems were created within the scope of the
theme of the problems related to problem posing. The sub-themes and codes for this theme are presented in Figure
13. Within the scope of cognitive problems, teachers mostly expressed the problems related to posing short and
simple problems (f:3), failure to pose a free problem (f:3) and having difficulty in language and expression (f:3).
However, there are also problems related to having difficulty in organizing the problem (f:2), failure in self-
expression (f:2), having difficulty in starting the problem (f:1) and failure to pose a problem by understanding
(f:1). For this sub-theme, PT9 expressed her opinions about the problem of posing simple and short problems by
stating that “If there are a few numbers and addition is required, they ask us to add all of them and finish it, they
do not make you extend the narration.” Within the scope of the sub-theme of affective problems, teachers
mentioned the problems of unwillingness to pose a free problem (f:1), being reluctant to pose a problem (f:1),
being prejudiced against posing a problem (f:1) and failure to dream (f:1). For this sub-theme, PT11 emphasized
the prejudice against problem posing by stating that “At first, as I have already mentioned, they think they cannot
do it. I mean, they do not even try to do it by thinking that it is very difficult and how to do it. If I do not make it
obligatory, they mostly do not do it; but they do it if I make it obligatory, and then they realize it by themselves.”

- Short and simple problems (f:3)

- Failure to pose a free problem (f:3)

- Having difficulty in language and expression (f:3)
—  Cognitive Problems - Having difficulty in organizing the problem (f:2)
- Failure in self-expression (f:2)

- Having difficulty in starting the problem (f:1)

- Failure to pose a problem by understanding (f:1)

- Unwillingness to pose a free problem (f:1)

- Being reluctant to pose a problem (f:1)

- Being prejudiced against posing a problem (f:1)
- Failure to dream (f:1)

—  Affective Problems

Problems Related to Problem Posing

Figure 13. The problems related to problem posing

Three themes consisting of the sources related to students, the sources related to curriculum and teacher, and the
sources related to the system were created in the theme of the sources of problems related to problem posing. The
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sub-themes and codes for this theme are presented in Figure 14. Within the scope of the sub-theme of the sources
related to students, there are the codes of the lack of self-confidence (f:2), the lack of reading and the lack of a rich
vocabulary (f:2), different student perception levels (f:2), the lack of reading comprehension (f:2), failure to look
from a broad perspective (f:1), having learning difficulties (f:1), the lack of four-operation skill (f:1), the fact that
students have not grasped the subject (f:1), expecting data from the teacher (f:1), deficiencies in basic knowledge
and skills (f:1), failure to follow instructions (f:1), failure to study adequately (f:1), different mother tongue (f:1),
not understanding the subject (f:1), failure to think and make reasoning (f:1), failure to make correct sentences and
use correct data (f:1), failure to listen to the teacher effectively (f:1), and not liking to write (f:1). Within the scope
of this sub-theme, PT14 referred to different sources related to students by indicating that “I attribute it to the
thing, you know, as | have just said, I'm always talking about this, because they do not read more books, | mean
they have no word memories. They cannot take something forward, they bring to an end in a certain place, they
do not look at it from a broad perspective, so they get stuck.” Within the scope of the sub-theme of the sources
related to curriculum and teacher, teachers mostly referred to the effort to complete the curriculum and the lack of
time (f:4). However, the codes of the fact that the curriculum and teachers do not focus on it adequately (f:2),
teachers' lack of knowledge of new methods (f:1), errors in the ordering of subjects (f:1), being a new practice
(f:1), considering problem solving more important (f:1) are included within the scope of this sub-theme. For this
sub-theme, PT8 expressed his opinions by stating that “I mean, actually, this is a great deficiency of us, teachers,
I think it is also the deficiency of mathematics textbooks, the deficiency of the curriculum, you know, they are
included in the curriculum. As | have said, they are certainly included in our curriculum, but I think they are not
focused on sufficiently, also by us as teachers.” The codes of starting school at an early age (f:2), continuous
changes of teachers (f:1), being deprived of family education and pre-school education (f:1) and the large
classroom size (f:1) are included within the scope of the sub-theme of the sources related to the system. For this
sub-theme, PT3 mentioned that he considered starting school at an earlier age than it should be as a source of
problems by stating that “As I have said, they come from the age group of 5, they cannot express themselves yet,
they cannot understand what they read.”
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- Lack of self-confidence (f:2)
- The lack of reading and the lack of a rich vocabulary (f:2)
- Different student perception levels (f:2)

- The lack of reading comprehension (f:2), failure to look from a
broad perspective (f:1)

- Having learning difficulties (f:1)
- The lack of four-operation skill (f:1)
- The fact that students have not grasped the subject (f:1)
__| Sources Related to - Expecting data from the teacher (f:1)

Students C . .

- Deficiencies in basic knowledge and skills (f:1)

- Failure to follow instructions (f:1)
- Failure to study adequately (f:1), different mother tongue (f:1)
- Not understanding the subject (f:1)
- Failure to think and make reasoning (f:1)
- Failure to make correct sentences and use correct data (f:1)
- Failure to listen to the teacher effectively (f:1)
- Not liking to write (f:1)

- Effort to complete the curriculum and the lack of time (f:4)
- Curriculum and teachers do not focus on it adequately (f:2)

Sg‘:}':ﬁgjgﬁtgﬂéo - Teachers' lack of knowledge of new methods (f:1)
Teacher - Errors in the ordering of subjects (f:1)

- Being a new practice (f:1)
- Considering problem solving more important (f:1)

Sources of Problems Related to Problem
Posing
I

- Starting school at an early age (f:2)
- Continuous changes of teachers (f:1)
__| Sources Related to

the System - Being deprived of family education and pre-school education
(f:1)

- Large classroom size (f:1)

Figure 14. The sources of problems related to problem posing

Four sub-themes consisting of proposals for teaching, proposals for the curriculum, books and teachers, proposals
for the affective domain, and proposals for skills were created within the scope of the theme of the solution
proposals for the improvement and problems. The sub-themes and codes for this theme are presented in Figure 15.
Within the scope of the sub-theme of the proposals for teaching, the proposals for increasing the number of
examples and including them more frequently (f: 8) were mostly suggested. However, within the scope of this sub-
theme, the proposals for giving examples, work sheets and activities appropriate to their level (f:4), ensuring
learning through practicing and experience (f:3), repeating the subject and doing practice on the subject (f:2),
adding visuality (f:1), giving homework (f:1), posing problems after the subject is fully learned (f:1) and ensuring
that the student understands the subject by taking care of the student personally (f:1) were also generated. For this
sub-theme, PT7 suggested that problem posing should be included more frequently by stating that “I mean, it is
something that can be done, it is necessary to do this as often as possible. The more you do it, the sooner the child
gets used to it. The mindset is shaped accordingly. So, what can be done is to do it frequently. I mean, it should be
performed frequently.” Within the scope of the sub-theme of the proposals for the curriculum, books and teachers,
the proposals for providing teachers with family support and assistance in problem posing (f:4), including problem
posing more in textbooks (f:3), organizing in-service training on problem posing (f:2), making arrangements for
the lack of time (f:2), spreading problem solving and posing activities over the whole year (f:1), reflecting them in
curricula and making arrangements related to problem posing in curricula (f:1), allocating more time to problem
posing (f:1), including teachers in the curriculum development process (f:1), including them at the beginning of
the subject, not at the end of the subject (f:1), placing it in the essence of the course (f:1) and giving teachers
supplementary books related to the method (f:1) were generated. Within the scope of the theme of the proposals
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for the affective domain, the proposals of ensuring that they like the course and ensuring their interest (f:2),
developing imagination (f:2), encouraging students to pose a problem (f:2), ensuring that the student needs it (f:1)
and empathizing with students (f:1) were suggested. Finally, within the sub-theme of the proposals for skills, the
proposals of developing reading and reading comprehension skills (f:4) and following the instructions and gaining
the analytical thinking skill (f:1) were generated.

- Increasing the number of examples and including them
more frequently (f: 8)

- Giving examples, work sheets and activities appropriate to
their level (f:4)

- Ensuring learning through practicing and experience (f:3)
| Proposals for L i i i i i .
Teaching Repgatmg_ the _subject and doing practice on the subject (f:2)
- Adding visuality (f:1)
- Giving homework (f:1)
- Posing problems after the subject is fully learned (f:1)

- Ensuring that the student understands the subject by taking
care of the student personally (f:1)

- Providing teachers with family support and assistance in
problem posing (f:4),

- Including problem posing more in textbooks (f:3)
- Organizing in-service training on problem posing (f:2)
- Making arrangements for the lack of time (f:2)

- Spreading problem solving and posing activities over the
whole year (f:1)

Proposals for

e
=
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£ —Curriculum, related to problem posing in curricula (f:1)
o 2 Books and L ; ; : b
§ E Teachers AIIoca'tlng more t|rT1e to prob!em posing (f:1)
L9 [ - Including teachers in the curriculum development process
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= - Including them at the beginning of the subject, not at the
§_ end of the subject (f:1)
a - Placing it in the essence of the course (f:1)
IS - Giving teachers supplementary books related to the method
= (f:1)
S
- |
- Ensuring that they like the course and ensuring their interest
(f:2)
Proposals for - Developing imagination (f:2)
— the Affective E ; d bl 2
Domain - Encouraging students to pose a problem (f:2)

- Ensuring that the student needs it (f:1)
- Empathizing with students (f:1)

- Developing reading and reading comprehension skills (f:4
.| Proposals for pIng 9 9 P (F:4)

Skills - Following the instructions and gaining the analytical
thinking skill (f:1)

Figure 15. The solution proposals for the improvement and problems

4. DISCUSSION AND RESULTS

As a result of the study, it was determined that most of the teachers usually included problem posing activities at
the end of each subject. Besides, it was also determined that most of the teachers included problem posing activities
while some teachers included problem posing activities less often. Arikan and Unal (2014) mention that some
teachers prefer to include problem solving activities instead of problem posing studies, however, this situation
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causes a deficiency for the students. Aydogdu-iskenderoglu and Giines (2016) also stated that teachers included
problem solving activities rather than problem posing activities. Accordingly, Contreras (2013) suggests that
teachers should provide opportunities to the students to experience posing mathematical problems. When the
positive effects of problem posing are considered, the fact that teachers do not include problem posing adequately
is a significant deficiency in terms of students. Furthermore, within the scope of the activities performed for
problem posing, it has been determined that the majority of teachers have included semi-structured problem posing
activities, however, the structured problem posing and free problem posing approaches have been relatively less
often included, and the approach of creating problem stories has been slightly included. Accordingly, considering
the importance of performing activities for all approaches in order to improve students' problem posing skills, it is
necessary for teachers to use different approaches and activities for problem posing.

Teachers have indicated that problem posing has many positive effects in mathematical, cognitive, affective and
reflections on life dimensions. In the studies carried out accordingly, it is stated that problem posing activities
increase mathematical comprehension and academic achievement (Solérzano, 2015), improve problem solving
skills (Silver, 2013), improve thinking about reinforcing mathematical concepts (Kwek 2015), contribute to
creative and critical thinking (Arikan & Unal, 2014) and positively affect the attitude towards problem posing
(Chen et al., 2015) and the opinions towards the mathematics course (Turhan & Giiven, 2014). In this context, it
is observed that problem posing activities make several contributions to students explicitly or implicitly.

Within the scope of the relationship between problem posing and problem solving, some teachers established
relationships in terms of being a prerequisite while some teachers stated that there were differences in terms of
qualification. Under this theme, teachers generally stated that students who can pose problems are successful in
problem solving. In this regard, Kojima et al. (2015) also state that problem posing is a necessary skill to solve
problems in daily life. Besides, it is also mentioned that performing problem posing activities contributes to the
development of strategies for problem solving (Cai & Hwang, 2003). Based on this, it can be said that there is a
close relationship between problem posing and problem solving and that students with the problem posing skill
are more successful in problem solving.

Within the scope of the qualifications that teachers should have for the teaching of problem posing, it was
determined that qualifications for the subject area, personal qualifications, qualifications for classroom
management, qualifications for the affective domain, and qualifications for being planned and prepared were
addressed. Within the scope of these themes, it was observed that qualifications for the subject area were mostly
indicated. According to Tertemiz and Sulak (2013), teachers need to gain some competencies to adopt the
approaches on problem posing and to apply them in the classroom. According to Katranci and Sengiil (2015),
teachers should have a deep understanding of problem posing activities. It was determined that all of the teachers
participating in the study were not trained on problem posing and performed problem posing activities with their
own efforts and experiences. Furthermore, some of the teachers stated that they did not consider themselves
adequate in teaching of problem posing. In order to gain problem posing skills to students effectively, most of the
teachers stated that they partially believed in it or did not believe in it at all. Only three of the teachers thought that
they gained the problem posing skill effectively. When it is considered that changing the opinions and beliefs of
teachers is a prerequisite to change students' thoughts and attitudes in relation to mathematics (Bonotto, 2010), to
develop students' knowledge and skills for problem posing, teachers should have positive beliefs about providing
these knowledge and skills. In this context, Cildir and Sezen (2011) also state that it is a fundamental responsibility
for teachers to organize the necessary environment and to give students the necessary preliminary information for
problem posing activities. Accordingly, in order to improve students' problem posing skills, first of all, teachers'
knowledge, skills and values should be developed to effectively gain problem posing skills. Regarding this
situation, Lavy and Shriki (2010) indicate that mathematical problem posing education should be included in
teacher education programs.

It was determined that teachers considered different criteria to evaluate the problems posed. Moreover, it was
determined that half of the teachers performed individual feedback-correction. A teacher stated that he/she could
not evaluate the problems posed. In this context, Kwek (2015) stated that problem posing could provide
information to teachers on the learning deficiencies of students, and Kilig¢ (2013b) stated that it could be used in
determining students' mathematical errors and misunderstandings. Besides, the control and evaluation of the
problems posed is an important dimension of problem posing activities, and it becomes difficult to determine
whether problem posing activities have been achieved without evaluating the problems posed by students.
Accordingly, it is important for teachers to give feedback and correction to the problems posed by students in
problem posing activities. Within the scope of the criteria considered in the evaluation, it was determined that
teachers mostly considered the criteria such as including what is desired, language and expression, the solution of
the problem posed, the number of operations used, being original and different, and being related to the subject.
In the studies conducted to evaluate the problem posing skill, it was determined that different criteria such as
solvability, language and expression, information included in the problem, the number of operations required for
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the solution, posing a problem in the desired direction, reaching a solution, originality, complexity, and the amount
of data were considered (Silver & Cai, 1996; Grundmeier, 2003; Gllten et al., 2007; Turhan & Giiven, 2014;
Arikan & Unal, 2015; Yildiz & Ozdemir, 2015). Accordingly, it is thought that the criteria that teachers consider
in evaluating the problems posed have similar qualities with the criteria used in the studies included in the
literature.

Within the scope of the grade at which problem posing activities should be started, most of the teachers stated that
problem posing activities should be addressed in the first grade on the basis of different reasons. In this regard, in
the mathematics curriculum that was put into practice in the 2017-2018 academic year, it is also stated that problem
posing activities will be started in the first grade (MNE, 2017). It can be said that the implementation of the
opinions presented by teachers in this regard in the current curriculum is an important step to fill the deficiency in
this regard.

Within the scope of the students’ problem posing skill levels, while half of the teachers considered their level to
be good and very good, four teachers stated that their level was moderate. A teacher stated that their level was low.
In the studies carried out at the primary school level within the context of Turkey, it has been determined that
students' problem posing skills are not at a sufficient level (Arikan & Unal, 2013; Gokkurt et al., 2015) and that
they can pose problems for some dimensions while they have difficulties in posing suitable problems for other
dimensions (Tertemiz & Sulak, 2013). Accordingly, it can be said that some students are at a sufficient level in
terms of the problem posing skill while the problem posing skill levels of some students are not sufficient and
some students have problems.

It is considered important to identify the problems faced by teachers with regard to problem posing activities in
order to help solve the problems and for teachers to be more effective (Kilig, 2012). Within the scope of the
problems related to problem posing, problems were addressed in two dimensions as cognitive and affective. Within
the scope of the source of these problems, teachers mostly stated that problems resulted from students, they also
addressed the problems resulting from the curriculum and the teacher and the system. Within the scope of the
solution proposals for these problems, they mostly suggested proposals for teaching, and proposals for the
curriculum, books and teachers, and they also suggested proposals for the affective domain and skills. When the
literature on problem posing is examined, it is stated that students have difficulty in forming mathematical
structures for problem posing (Kojima et al., 2015), they have difficulty in finding the path to follow for problem
posing (Cai & Hwang, 2002), students have difficulty in posing suitable problems (Van Harpen & Presmeg, 2013),
they cannot use the language well while posing a problem (Arikan & Unal, 2013). There are even studies revealing
that teachers and preservice teachers also have difficulties in problem posing (Kilig, 2013a; Kilig, 2013b; Kar &
Isik, 2015; Yildiz & Ozdemir, 2015).

Within the scope of problem posing activities in the textbooks, mostly negative opinions were presented.
Accordingly, most of the teachers do not consider problem posing activities in the textbooks adequate. The current
situation and positive opinions on textbooks were also mentioned. Isik and Kar (2012) state that textbooks include
problem posing situations for open-ended verbal stories, given operations, figures, pictures and graphics. In this
regard, Kili¢ (2011) suggests that mathematics textbooks can be examined in terms of problem posing activities.
In this context, it can be said that it will be useful to examine problem posing activities in mathematics textbooks
in terms of level, content and competence.

Within the scope of prerequisites for students to pose problems, it was stated that prerequisites for linguistic skills
and prerequisites for cognitive and affective domains should be ensured. Regarding this issue, it is stated that the
cognitive skills required for problem posing and problem solving may vary in various situations and that generating
new and creative problems for problem situations may sometimes be more difficult than generating solutions to
problems (Kojima, Miwa & Matsui, 2015). In the context of creative problem posing, it is considered necessary
to have cognitive skills related to fluency, flexibility and innovation (Siswono, 2010). Besides, students should use
the language well to be able to pose a problem (Arikan & Unal, 2013). It is also stated that both cognitive and
affective requirements are needed for problem posing activities (Kilig 2012). In this context, teachers' opinions
about the prerequisite qualifications for problem posing are also mentioned in the studies in the literature.

In line with the results of the study, some suggestions were made for the implementations and studies to be carried
out in the future. Teachers can be encouraged to include more problem posing activities, and preservice and
inservice training for the teaching of problem posing can be organized. Arrangements can be made for different
problem posing strategies instead of including a certain problem posing strategy in the curricula, textbooks and
classroom practices. The problems posed by students can be evaluated more effectively and objectively, and
sample forms and evaluation methods can be presented to teachers for evaluation. Problem posing activities can
be performed as of the primary school first grade by organizing them according to levels. Problem posing activities
included in textbooks can be revised and improved. Various activities can be performed for the vocabulary and
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reading comprehension skills of students by developing their reading habits. More detailed results can be obtained
by collecting data through observations to examine the current situation at schools for problem posing.
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GENIS OZET

1. Aragtirmanin Amaci

Aragtrmanm genel amaci, smif Ogretmenlerinin matematik dersi kapsaminda problem kurma becerisi
kazandirmaya yonelik goriislerinin belirlenmesidir.

2. Ybntem

Aragtirmada, nitel arastirma desenlerinden olgu bilim deseni kullanilmistir. Bu arastirmada da matematik dersinde
problem kurma caligmalar1 yapan sinif Ogretmenlerinin, problem kurma becerisi kazandirmaya yonelik
deneyimlerinden yola ¢ikilarak goriisleri anlasilmaya ¢aligilmistir. Arastirmanin katilimcilarmin belirlenmesinde
amagli 6rnekleme yontemlerinden dlgiit rnekleme yontemi gdz dniinde bulundurulmustur. Olgiit drneklemede
g0z dniinde bulundurulan dlgiitler; katilimeilarin tigiincii ve dordiincii diizeyde sinif 6gretmenligi yapiyor olmalari
ve matematik dersinde problem kurma etkinliklerine yer vermeleri olarak belirlenmistir. Arastirmanin
katilimcilarin, ilkokulda farkli sinif diizeylerinde Adana ili Cukurova ve Yiregir il¢elerinde gérev yapmakta olan
on dort smif 6gretmeni olusturmaktadir. Arastirma verilerinin toplanmasinda yar1 yapilandirilmis goriisme teknigi
gergevesinde, arastirmacilar tarafindan hazirlanan ve on bes sorudan olusan goriisme formu kullanilmistir.
NVIVO10 programiyla verilerin analiz edildigi arastirmada, veri analiz teknigi olarak igerik analizi kullanilmigtir.
Icerik analizi gercevesinde, goriismelerin yazili dokiimleri kodlanmus, iliskili kodlar bir araya getirilerek temalar
olusturulmustur. Veri analizine yonelik gecerlik ve giivenirlik ¢alismalar1 kapsaminda ise bir arastirmaci
tarafindan gergeklestirilen i¢erik analizinde ortaya ¢ikan kod ve temalar diger arastirmaci tarafindan incelenmis
ve kodlar ve temalarin tutarliligina ve uygunluguna yonelik uzman goriisii alinmustir.

3. Tartisma ve Sonug¢

Aragtirmanin sonucunda, 6gretmenlerin ¢ogunun genellikle her konunun sonunda problem kurma g¢alismalarina
yer verdikleri belirlenmistir. Bununla birlikte, 6gretmenlerin ¢ogunun problem kurma ¢alismalarina yer verirken,
baz1 6gretmenlerin problem kurma calismalarma az yer verdikleri belirlenmistir. Arikan ve Unal (2014) bazi
Ogretmenlerin bir problem kurma caligmasi yapmak yerine problem ¢ézme caligmalarina yer vermeyi tercih
ettiklerini fakat bu durumun Ogrenciler agisindan eksiklik tasidigini dile getirmektedir. Yine Aydogdu-
Iskenderoglu ve Giines (2016) de dgretmenlerin problem kurma ¢alismalarmdan ¢ok problem ¢dzme etkinliklerine
yer verdiklerini belirtmislerdir. Bu dogrultuda, Contreras (2013) ise dgretmenlerin dgrencilere matematiksel
problem kurmaya yonelik deneyimler saglamalarini 6nermektedir. Problem kurmanin olumlu etkileri g6z 6nline
alindiginda, 6gretmenlerin problem kurmaya yeterince yer vermemelerinin Ogrenciler agisindan 6nemli bir
eksiklik oldugu soylenebilir. Ayrica, problem kurmaya yonelik gerceklestirilen etkinlikler kapsaminda,
Ogretmenlerin  ¢ogunun yari-yapilandirilmigs problem kurma c¢alismalarina yer verdikleri, bununla birlikte
yapilandirilmis problem kurma ve serbest problem kurma yaklasimlarina nispeten daha az yer verildigi, problem
hikéyeleri olusturma yaklasimina ise ¢ok az yer verildigi belirlenmistir. Bu dogrultuda, 6grencilerin problem
kurma becerilerini gelistirmek icin tim yaklagimlara yonelik etkinlikler yapilmasinin 6nemi goz Oniine
alindiginda, 6gretmenlerin problem kurmaya yonelik olarak farkli yaklasim ve etkinlikleri kullanmalar1 gerekli
gorulmektedir.

Ogretmenler, matematiksel, biligsel, duyussal ve yasama yansimalar1 boyutlarinda problem kurmanim pek gok
olumlu etkisinin oldugunu belirtmislerdir. Problem kurmaya yonelik ¢alismalarda da problem kurmanin pek ¢ok
katkisinmn oldugu belirtilmektedir (Arikan & Unal, 2014; Kwek, 2015; Silver, 2013; Solérzano, 2015; Turhan &
Giiven, 2014). Problem kurma ile problem ¢6zme arasindaki iligski kapsaminda bazi1 6gretmenler, dnkosul olma
acisindan iligkiler kurarken bazi 6gretmenler ise nitelik agisindan farklhiliklar bulundugunu belirtmislerdir. Bu tema
altinda Ogretmenler genellikle, problem kurabilen O6grencilerin problem ¢dzmede basarili olduklarmi
belirtmislerdir. Bu duruma yonelik olarak, Kojima vd. (2015) de problem kurmanin giinlilk yasamda problem
cozebilmek i¢in gerekli bir beceri oldugunu belirtmektedirler. Bununla birlikte, problem kurma g¢aligmalari
yapmanin problem ¢6zmeye yonelik stratejiler gelistirmeye katkida bulundugu da dile getirilmektedir (Cai &
Hwang, 2003). Buradan yola ¢ikilarak, problem kurma ile problem ¢dzme arasinda siki bir iliski oldugu, problem
kurma becerisine sahip 6grencilerin problem ¢ozme konusunda daha basarili olduklar: sylenebilir.

Ogretmenin problem kurma &gretimine yonelik sahip olmas1 gereken nitelikler kapsaminda, konu alanina yonelik
nitelikler, kisisel nitelikler, siif yonetimine yonelik nitelikler, duyussal alana yonelik nitelikler, planh ve hazirlikl
olmaya yOnelik niteliklerin ele alindig1 belirlenmistir. S6z konusu temalar kapsaminda daha ¢ok konu alanina
yonelik niteliklerin belirtildigi gorilmiistiir. Tertemiz ve Sulak’a (2013) goére, dgretmenlerin problem kurma
konusundaki yaklagimlari benimsemeleri ve bunlari smifta uygulamalar1 i¢in bazi yeterlilikler kazanmalari
gereklidir. Katranc1 ve Sengiil’e (2015) gore de 6gretmenlerin, problem kurma etkinliklerine yonelik derin bir
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anlama sahip olmalar1 gereklidir. Arastirmaya katilan 6gretmenlerin tamaminin problem kurmaya yonelik egitim
almadiklari, kendi caba ve deneyimleriyle problem kurma c¢aligmalar1 yaptiklar1 belirlenmigtir. Ayrica,
ogretmenlerin bir kismi problem kurma 6gretimi konusunda kendilerini yeterli gérmediklerini belirtmislerdir.
Problem kurma becerisini etkili bir sekilde kazandirma durumuna yonelik olarak, 6gretmenlerin ¢cogu kismen veya
hi¢ inanmadiklarini belirtmislerdir. Ogretmenlerden sadece iicii etkili bir sekilde problem kurma becerisi
kazandirdigmi diisiinmektedir. Ogrencilerin matematik hakkindaki diisiince ve tutumlarimi degistirmek igin
Ogretmenlerin goriis ve inanglarmi degistirmenin 6nkosul oldugu diisliniiliirse (Bonotto, 2010) 6grencilerin
problem kurmaya yonelik bilgi ve becerilerini gelistirmek i¢in 6gretmenlerin bu bilgi ve becerileri kazandirmaya
yonelik inanglarinin olmasi gerekmektedir. Bu baglamda Cildir ve Sezen (2011) de problem kurma etkinlikleri
icin 6gretmenlerin gerekli ortami diizenlemesi ve 6grencilere gerekli 6nbilgiyi vermesinin temel bir sorumluluk
oldugunu belirtmektedirler. Bu dogrultuda, 6grencilerin problem kurma becerisini gelistirmek i¢in Oncelikle
Ogretmenlerin problem kurma becerisini etkili bir sekilde kazandirmaya yonelik bilgi, beceri ve degerleri
gelistirilmelidir. Bu duruma yonelik olarak Lavy ve Shriki (2010), 6gretmen egitimi programlarinda matematiksel
problem kurma egitimine yer verilmesi gerektigini belirtmektedirler.

Kurulan problemleri degerlendirmek i¢in 6gretmenlerin farkli 6lgiitleri g6z oniinde bulundurduklari belirlenmistir.
Bunun yaninda, 6gretmenlerin yarisinin bireysel doniit-diizeltme yaptiklart belirlenmistir. Bir dgretmen ise
kurulan problemleri degerlendiremedigini belirtmistir. Bu baglamda Kwek (2015), problem kurma ¢aligmalarinin,
ogrencilerin 6grenme eksikliklerine yonelik 6gretmenlere bilgi saglayabilecegini; Kili¢ (2013b) ise dgrencilerin
matematiksel hata ve yanlis anlamalarimi belirlemede kullanilabilecegini belirtmistir. Bununla birlikte, kurulan
problemlerin kontrolii ve degerlendirmesi problem kurma g¢alismalarmin 6nemli bir boyutudur, 6grencilerin
kurduklar1 problemler degerlendirilmeden problem kurma caligmalarmin amacina ulasilip ulagilmadiginin
belirlenmesi giiglesir. Bu dogrultuda, problem kurma g¢ahismalarinda 6grencilerin kurduklar1 problemlere
Ogretmenler tarafindan doniit ve diizeltme verilmesi Onem tasimaktadir. Degerlendirmede g6z Oniinde
bulundurulan 6Slgiitler kapsaminda ise Ogretmenler en ¢ok istenilenlere yer verme, dil ve anlatim, kurulan
problemin ¢6ziimi, kullanilan iglem sayisi, 6zgiin ve farkli olma, konuyla ilgili olma gibi dlcitleri dikkate
aldiklarmi belirtmislerdir. Problem kurma becerisini degerlendirmeye yonelik gerceklestirilen c¢alismalarda,
¢oziilebilirlik, dil ve anlatim, problemin igerdigi bilgi, ¢6ziim i¢in gereken islem sayisi, istenilen yonde problem
kurma, ¢oziime ulasma, 6zgiinliik, karmasiklik, veri miktar1 gibi farkli dlgiitlerin g6z 6niinde bulunduruldugu
belirlenmistir (Arikan & Unal, 2015; Grundmeier, 2003; Giilten vd., 2007; Turhan & Giiven, 2014; Silver & Cai,
1996; Y1ildiz & Ozdemir, 2015). Bu dogrultuda, dgretmenlerin kurulan problemleri degerlendirmede goz dniinde
bulundurduklar1 6lgiitlerin, alan yazinda yer alan ¢alismalarda kullanilan 6lgiitlerle benzer nitelikler tasidigi
diistiniilmektedir.

Problem kurma caligmalarina baslanmasi1 gereken diizey kapsaminda, dgretmenlerin biiyiik ¢ogunlugu farkh
nedenler ¢ergevesinde birinci sinifta ele alinmasi gerektigini belirtmiglerdir. Bu konuda, 2017-2018 egitim-6gretim
yilinda uygulamaya konulan Matematik Dersi Ogretim Programi’nda da birinci smifta problem kurma
calismalarina baslanacag belirtilmektedir (Milli Egitim Bakanhgi, 2017). Ogretmenlerin bu konuda sunduklari
goriislerin, mevcut 6gretim programinda uygulanmasinin da bu konudaki eksikligi gidermek i¢in 6nemli bir adim
oldugu soylenebilir.

Ogrencilerin problem kurma diizeyleri kapsanunda, 6gretmenlerin yaris1 iyi ve cok iyi olarak goriirken, dort
Ogretmen orta diizeyde oldugunu belirtmistir. Bir 6gretmen diisiik diizeyde oldugunu belirtmistir. Tiirkiye
baglaminda, ilkokul diizeyinde yapilan ¢alismalarda, 6grencilerin problem kurma becerilerinin yeterli diizeyde
olmadig1 (Arikan & Unal, 2013; Gékkurt vd., 2015) ve bazi1 boyutlara ydnelik problem kurabilirken, bazi boyutlara
yonelik uygun problem kurmada giigliikler yasadiklar: (Tertemiz & Sulak, 2013) belirlenmistir. Bu dogrultuda,
baz1 6grenciler problem kurma becerisi agisindan yeterli diizeydeyken, bazi 6grencilerin problem kurma beceri
diizeylerinin yeterli olmadig1 ve sorun yasadiklar1 sdylenebilir.

Sorunlar1 ¢6zmeye yardimci olmasi ve 6gretmenlerin daha etkili olabilmesi icin problem kurma faaliyetleriyle
ilgili olarak Ogretmenlerin kargilastiklar1 sorunlarin belirlenmesi 6nemli goriilmektedir (Kilig, 2012). Problem
kurmaya yonelik yasanan sorunlar bilissel ve duyussal olarak iki boyutta ele alinmistir. Bu sorunlarm kaynagi
kapsaminda ise 0gretmenler daha ¢ok Ogrenciden kaynakli oldugunu belirtmisler, bunun disinda, program ve
ogretmenden kaynakli ve sistemden kaynakli sorunlari da ele almiglardir. S6z konusu bu sorunlara yonelik ¢0ziim
onerileri kapsaminda ise daha ¢ok islenige yonelik ve programa, kitaplara ve dgretmenlere yonelik Onerilerde
bulunmuslar, bunun yaninda, duyussal alana ve becerilere yonelik 6neriler de sunmuslardir. Problem kurmaya
yonelik alan yazin incelendiginde, 6grencilerin problem kurmaya yonelik matematiksel yapilari olusturmada
guclik cektikleri (Kojima vd., 2015); problem kurmaya yonelik izlemeleri gereken yolu bulmada sorun yasadiklar
(Cai & Hwang, 2002); 6grencilerin uygun problem kurmada zorluk yasadiklar1 (Van Harpen & Presmeg, 2013)
ve problem kurarken dili iyi kullanamadiklar1 (Arikan & Unal, 2013) belirtilmektedir. Baz1 galismalarda ise
problem kurma konusunda 6gretmenlerin ve 6gretmen adaylarinin da sorun yasadiklar1 belirtilmektedir (Kar &
Isik, 2015; Kilig, 2013; Y1ldiz & Ozdemir, 2015).
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Ders kitaplarindaki problem kurma etkinlikleri kapsaminda, daha g¢ok olumsuz goriisler sunulmustur. Bu
dogrultuda, 6gretmenlerin ¢ogu ders kitaplarindaki problem kurma etkinliklerini yeterli gormemektedirler. Ders
kitaplarina yonelik mevcut durum ve olumlu goriislerden de s6z edilmistir. Isik ve Kar (2012), ders kitaplarinda
acik uclu sozel hikayelere, verilen islemlere, gorsel ve grafiklere yonelik problem kurma durumlarinin yer aldigini
belirtmislerdir. Bu konuda Kilig (2011), matematik ders kitaplarmin problem kurma caligmalar1 agisindan
incelenebilecegini onermektedir. Bu baglamda, ders kitaplarinda yer alan problem kurma etkinliklerinin dlzey,
icerik ve yeterlilik agisindan incelenmesinin yararl olacagi sdylenebilir.

Ogrencilerin problem kurabilmesi igin dnkosullar kapsaminda ise dilsel beceriler ile bilissel ve duyussal alana
yonelik kosullarin saglanmasi gerektigi belirtilmistir. Bu konuya ydnelik olarak, problem ¢ézme ile problem
kurma agisindan gereken biligsel becerilerin ¢esitli durumlarda degisebildigi, problem durumlarina ydnelik yeni
ve yaratict problemler iiretmenin bazi zamanlarda problemlere ¢6ziim iiretmekten daha zor olabilecegi
belirtilmektedir (Kojima vd., 2015). Yaratic1 problem kurma baglaminda ise akicilik, esneklik ve yenilikle ilgili
bilissel becerilere sahip olmalar1 gerekli goriilmektedir (Siswono, 2010). Bununla birlikte, 6grencilerin problem
kurabilmeleri igin dili iyi kullanmalar1 gereklidir (Arikan & Unal, 2013). Ayrica, problem kurma galigmalart igin
hem biligsel hem de duyussal agidan gereksinimlere ihtiya¢ duyuldugu belirtilmektedir (Kilig, 2012). Bu
baglamda, dgretmenlerin problem kurmaya yonelik belirttikleri dnkosul niteliklere yonelik gortigler alan yazindaki
¢aligmalarda da dile getirilmektedir.
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