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Abstract

The aim of this study is to evaluate free problem posing studies of prospective mathematics teachers about Ratio and Proportion Subject’, to
determine the difficulties faced by the prospective teachers during problem posing process and to elicit suggestions regarding the experienced
difficulties. For this purpose a data form was created by the researchers. This data form has three parts which were; i) The task of posing firee
problems, ii) The difficulties faced during problem posing process and iii) Suggestions for solutions of the difficulties. The data form was
applied to 114 prospective primary mathematics teachers. During the analysis of the data regarding the first part of the data form, the following
criteria were considered; i) Problem text (language and expression), ii) The compatibility of the problem with the mathematical principles, iii)
The type/structure of the problem and iv) The solvability of the problem. In the analysis of the data obtained from the second and third parts of
the form, content analysis was conducted and the program which is called as NVivo 10 was used. In conclusion, it was concluded that
prospective mathematics teachers posed clear and understandable problems which were compatible with the mathematical principles in the
form of exercise type and which can be solved by students. The difficulties faced during problem posing process determined as; lack of
experience, lack of the content knowledge, not recognizing the cognitive levels of the students, lack of curriculum knowledge and difficulties in
writing problem texts. The solutions which were suggested in the scope of this study were as the following; emphasizing problem solving and
posing studies, in depth analysis of the curriculum, teaching special teaching methods in details and resorting to resources during problem
posing process.
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1. Introduction

Problem posing is a process of creating meaningful mathematical problems from interpretations established through concrete
cases and based on mathematical experiences (Stoyanova & Ellerton, 1996). Students in problem posing process feel the
necessity of demonstrating their reasoning skills, understanding the subject in details and connecting with real life situations
(Cunningham, 2004). This process has the potential to provide students an understanding about what it means to “do
mathematics” (Lavy & Shriki, 2009). Besides this process not only provides students to have different and flexible thoughts but
also gives them responsibility for learning (Ergiin, 2010).

When the previous research about this subject was analyzed, it was seen that there are various problem posing methods (Abu-
Elwan, 2007; Dickerson, 1999; Grundmeier, 2003; Stoyanova, 2003). These methods are as in the following; i) free problem
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posing, ii) semi-structured problem posing, iii) structured problem posing and iv) what if?...what if not?. In this study, it was
only focused on the task of free problem posing. In this sense;

In free problem posing process, students are given a situation or a subject from daily life. Students generate a problem by
using them (Akay, 2006). It is the case of asking students to pose problems about any subject without providing them any data,
figure or problems (Ergiin, 2010). In this process, students struggle to pose problems not only for their own understanding but
also for their friends to understand and to solve (Lowrie, 2002). A task which is given with an instruction such as “Pose a
problem by using your existing mathematical knowledge about Tables and Graphics” can be given as an example for free
problem posing method. It is a process in which students are asked to blend their existing mathematic knowledge with a given
situation or topic. It will be more beneficial, if the teacher asks students to pose new problems from these situations by
correlating real life situations and learnt mathematical subjects in this process. By this way, the mathematical thinking of the
students will also be supported (Akay, 2006).

Lin (2004) states the necessity that problem posing activities should be carried out and teachers should have a solid
understanding regarding problem posing activities. It is thought that increasing students’ mathematical performances and their
success in understanding the mathematics can be provided by giving an insight to teachers about problem posing (Crespo &
Sinclair, 2008; Isik, 2011; Isik, Kar, Yal¢in & Zehir, 2011; Stoyanova, 2003). Within this context, the studies about searching
prospective primary mathematics teachers’ problem posing levels are getting importance. Isik and Kar (2012a) identified in their
studies that primary mathematics teachers use problem posing activities in their lessons. In addition that, it was appeared that
teachers during their lessons generally used structured or semi-structured problem posing activities and they did not carry out
free problem posing activities. At this point, we have noticed a gap in literature and it was decided to focus on this gap.

In this regard, free problem posing levels of prospective mathematics teachers about Ratio and Proportion Subject” was
evaluated in this study and it was tried to determine their experiences during problem posing process and which solutions are
suitable for the difficulties they faced during this process. In this sense, the answers of the following questions were searched.

1. What is the level of free problem posing skills of prospective mathematics teachers?
2. What are the difficulties that prospective mathematics teachers face during problem posing process?
3. What are the solutions related with difficulties that prospective mathematics teachers face (if any)?

2. Method
2. 1. Research Design
Qualitative research is a search for demonstrating perceptions and events in a holistic and realistic manner in natural

environments and in which a qualitative process is followed (Yildirim & Simsgek, 2008). In this sense, this study is a qualitative
research which is aimed to demonstrate results of a particular situation.

2. 2. Working Group

The work group of this study consisted of 114 prospective third-year students who are studying in Marmara University,
Teaching Primary School Mathematics department. 89 of the prospective teachers are female (78,07%) and 25 (21,93%) of them
are male.

2.3. Data Collection Tools and Collecting Data
The data of this study was collected by using “Data Form” which was prepared by the researchers. This data form consisted of
three sections. These sections are as in the following; i) free problem posing task, ii) difficulties faced in problem posing process

and iii) suggestions for solutions. The data form used in this study showed in the following table.

Table 1: Data form

About ‘Ratio and Proportion’ Subject;

1. Pose a problem in middle school level (5" ,6" ..7™ 8™ grade level) and then solve the same problem.

2. Write your experiences (e.g. what kind of difficulties you faced) you had during problem posing process.

3. Which solutions do you suggest for the difficulties you faced during problem posing process?

This data form which was prepared by the researchers distributed to prospective teachers and they were asked to fill in this
form. Students were given 40 minutes to fill in this form.
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2.4. Data Analysis

The data obtained from the first part was first evaluated by the researchers separately. As a result of this analysis it was
determined that one of the prospective teachers did not pose any problems and 13 of the prospective teachers posed problems on
different subjects (Sets, Algebraic expressions, Equations, etc.) other than Ratio and Proportion subject. For instance;
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Problem: Buket has 13 walnuts, Vasemin has 2 times and 11 more walnuts than Buket. What
iz the percentage of Buket’s waltnats in total walmats?

Fig. 1. Free problem posing task of prospective teacher with number 59
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Problem: Ilr Aberet deposit to a bhank with 2% interest per month and at the end
of the month withdrew his money as 1020 TL. How moch money did My Alunet
deposit to batk in the begitnning? (th grade level)

Fig. 2. Free problem posing task of prospective teacher with number 61

The remaining 100 problems from the first part were evaluated by the researchers by using an evaluation form which was
developed in another study. This evaluation form consists of four dimensions and each dimension consists of three sub-
dimensions. It was decided that the agreement percentage regarding the compatibility of each dimension for evaluation changed
between 0,89 and 0,92 and the agreement percentage regarding the compatibility of the sub-dimensions to dimensions changed
between 0,86 and 0,90. 100 problems were evaluated by using this evaluation form by the researchers separately and results of
the evaluation were then compared. The differences appeared were discussed and then an agreement was reached. In conclusion,
the evaluation results as being related with each sub-dimension was presented on the basis of frequency (f) and percentage (%).

Content analysis method was used in the analysis of the data regarding the second and third part of the data form. Content
analysis means combining similar data around particular concepts and themes and editing and interpreting them as readers can
understand. In this sense, first of all the data was coded. At this phase the researcher try to divide the data into meaningful parts
by analyzing and to find what each part means conceptually (Yildirnm & Simsek, 2008). A code list was created by reading the
data by the researchers separately more than once. The codes were compared and a discussion was made on different codes.

It is necessary to find themes which can explain the data in general by considering the codes (Yildirim & Simsek, 2008).
Secondly, researchers created themes separately by gathering similar codes together. The level of agreement between researchers
was calculated by using the formula “Agreement Percentage = [Agreement / (Agreement + Disagreement)] x 100" as
determined by Miles and Huberman (1994). In this regard, it was decided that the agreement percentage regarding the themes
changed between 0,86 and 0,92. Later on, themes were organized and presented to readers. For the interpretation of the findings,
the themes were presented on the basis of frequency (f) and percentage (%) by digitalizing the data. NVivo 10 program was used
in content analysis.

3. Findings and Comments

Findings and comments regarding the research problem which was specified as “What is the level of free problem posing
skills of prospective mathematics teachers?” are as in the following;

Table 2. The evaluation of the task of posing free problems

Evaluation Criteria f %
Problem Text (Language and The text of the problem %s not c'lear and understandable. 0 0
Expression) The text of the problem is relatively clear and understandable. 12 12

The text of the problem is clear and understandable. 88 88
The Compatibility of the The problem is not suitable to Mathematical Principles. 0 0
Problem with the The problem is relatively suitable to Mathematical Principles. 32 32
Mathematical Principles The problem is suitable to Mathematical Principles. 68 68
The Type/Structure of the Exercise. 69 69

Problem Simple normal problem. 29 29
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Normal problem. 2 2

- The problem cannot be solved. 0 0

"]l)"reblS?Lvablhty of the Problem can be solved but it is erroneous. 0 0
00'¢ It can be solved. 100 100

When Table 2 was analyzed, it was seen that 88 (88%) of the posed problems had clear and understandable texts. It was
determined that 12 (12%) problems had relatively clear and understandable texts. It was seen that 68 (68%) problems were
suitable to mathematical principles and 32 (32%) problems were relatively suitable to mathematical principles. It was appeared
that 69 (69%) posed problems were exercise type problems, 29 (29%) problems were simple normal type problems. It was
understood that all the posed problems were solvable. For instance;
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Problem: 30 pencils will be divided among 3 students, If penecils are divided among students ditectly
proportional ag 2, 3 and 5, How many pencils will the student who will get most of the pencils, take?

[Thiz cat be for the dth grade bt I am not sure abowt this because I do not have enough information
ahbiout the curtioulu)

Solution: Ifthe pencils will be given directly proportional as 2, 3 and 5;

1 student =2 peneils =2k 2kH3k+5=50 the student who will take
2 students  willtake =3 pencils =3k 10k =20 tmost of the pencils
3 students = 5 pencils =5k k=30 Sk=55

Helshe will take 25 pencils

Fig. 3. Free problem posing task of prospective teacher with number 28

Findings and comments regarding the research problem which was specified as “What are the difficulties that prospective
mathematics teachers face during problem posing process?” are as in the following;

Difficulties in
Problem Posing

Prohlem
Text

Experience

Content
Enowledge

Fig. 4. Difficulties in problem posing
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When Figure 4 was analyzed, it was understood that 3 (3%) prospective teachers expressed their opinions about “experience”
theme. It was seen that prospective teachers stated that they had difficulties in posing problems as they had less experience about
problem posing. 5 (5%) prospective teachers expressed their opinions about “content knowledge”. It was seen that prospective
teachers could not completely remember the “Ratio and Proportion” subject for this reason they expressed that they had
difficulties in posing problems. 14 (14%) prospective teachers expressed their opinions about “student” theme. Prospective
teachers expressed that they could not completely understand the cognitive levels of students. For this reason, they stated that
they did not know whether the posed problems were understood by students or not. In this sense, they had difficulties in posing
problems. It was seen that 25 (25 %) prospective teachers stated that they did not face with any kind of difficulty.

Twenty six (26%) prospective teachers expressed that they did not know on which grade level “Ratio and Proportion” subject
was covered at which level. They stated that since they did not have enough information about curriculum, they had difficulties
in posing problems. 27 (27 %) prospective teachers expressed that they had difficulties in expressing problem texts. They
indicated that they paid attention to pose problems which are suitable to everyday life, to have numbers that can be fully divided
and to provide a language which is suitable to students’ level. For this reason, they had difficulties in creating problem texts. For
instance;

Ol sHor rroabe 2oAul Gefan. Fhioten ootak.

[ - '
e o Problewm QG we onlasahrr

PERCY Wﬂ_ (e Lot

Ola\ ﬁt.;; Cﬂ'b:f[“"["r:; @MLQ"‘:,-M en oo cet!lde mhﬁghﬂ_,
o= ~"eCinde =

A e
mele! “fam vEOst VE |

First of all T had difficulties in creating sentences [ tried hard not to have ambiguous sentences. [
tried to write clear and understandable texts.

Daringg the solution process, [ made an effort for having students to understand easily andThad a
little difficulty.

Fig. 5. The difficulties of prospective teacher with number 71

Frokiem g e ban .k...ruluF»um s:n-«hlv'::ﬁr. aarlel  yoagadimm:
Froblem . T anlpah o gz ol e lea d edmal
lfﬂ"-h et baa proble~als ol kod okt olrasni | == ?MP Jncany
th.nJr covialed  Leirgben Sl P

I had difficulties in writing sentences while posing the problem. [t is necessary to pay
attention to have an understandable language while posing problems, since I wanted to pose
atr outatanding problem; [ had difficulties in writing sentences,

Fig. 6. The difficulties of prospective teacher with number 97

Findings and comments regarding the research problem which was specified as “What are the solutions related with
difficulties that prospective mathematics teachers face (if any)?” are as in the following;
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Prohlem
Solving
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Problem
Fosing
Studies

Solutions
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Suggestion
()
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Teaching
Methods

Fig. 7. Solutions

When Figure 7 was analyzed, it was occurred that 30 (30%) prospective teacher did not suggest any kind of solutions. It was

determined that 2 (2%) prospective teacher indicated that in order to pose problems, it was necessary to give importance to
problem solving. 5 (5%) prospective teachers expressed their opinions about “source” theme. In this sense, they mentioned that it
was necessary to use additional resources while posing problems (books, colleagues etc.) 21 (21 %) prospective teachers
expressed their opinions about “problem posing studies” theme. It was specified that prospective teachers thought that they could
overcome the difficulties by conducting more problem posing studies.

Twenty one (21%) prospective teachers expressed their opinions about “curriculum” theme. Prospective teachers stated that it

was necessary to know middle school curriculum very well. 21 (21%) prospective teachers expressed their opinions about
“special teaching methods” theme. In this regard, they stated that it was necessary to focus more on how to teach middle school
mathematics subjects when prospective teachers are students. They expressed that it was necessary to conduct various problem
posing studies about subjects and to teach them how to teach these subjects, when they are students. For instance;
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Wihile [ was posing problems, I thought whether a student who learnt ratio and
propottion subject kow how to equate and to solve equations or not. [ wrote Tth grade
guestion in oy owe way bt T am not sute.

Fig. 8. Suggestions for solutions by prospective teacher with number 53
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The biest way for solving this problem is to spend titne for posing problems rather that solving
problems.

Fig. 9. Suggestions for solutions by prospective teacher with number 97
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4. Conclusion, Discussion and Implications

As result of the analysis of the data obtained from the first part of the data form, it was determined that prospective teachers
during free problem posing tasks posed problems which had clear and understandable texts. It was concluded that posed
problems were suitable to mathematical principles. It was appeared that all the problems were solvable. In addition to that all the
posed problems were in exercise type. In the previous studies (Albayrak, Ipek & Isik, 2006; Crespo, 2003; Crespo & Sinclair,
2008; Isik, Isik & Kar, 2011) it was specified that prospective teachers posed predictable, simple and well-structured problems.
In this case, it can be said that this study echoed with the previous studies stated above.

Korkmaz and Giir (2006) indicated that prospective teachers had misconceptions about problem concept and they got
confused between the concepts of problem and exercise. They also expressed that prospective classroom teachers and
mathematics teachers could not manage to go beyond mathematical problems given in text books. In their studies, they
concluded that prospective teachers had difficulties in organizing the problems, understanding the features of problems and had
common mistakes. It was also concluded in that study that prospective teachers posed problems in exercise type. In this sense, it
can be said that they got similar results with our study. It can be said for the reason of this that prospective teachers remain
dependent on the course books during their education and they do not face with problem solving studies. Besides Korkmaz and
Giir (2006) also determined that prospective mathematics teachers posed verbal word problems. They expressed that they could
not fulfil the expectations of mathematical thinking and reasoning. In their studies, open ended and creative problems were rarely
recognized. In this sense, it can be said that two studies have similarities. It can be said that the finding obtained in this study as
‘prospective mathematics teachers posed problems in exercise types’ is overlapping with the finding obtained from the study of
Isik and Kar (2012c) as they prefer problems that can be solved by using simple mathematical calculations.

It was concluded that prospective teachers had difficulties in five different themes during problem posing process. These
themes were determined as; ‘experience’, ‘content knowledge’, ‘student’, ‘curriculum’ and ‘problem text’. In this sense, the
difficulties experienced during problem posing process appeared as; lack of experience, lack of content knowledge, not
recognizing the cognitive experiences of the students, lack of curriculum knowledge and difficulties in writing problem texts. It
was concluded that prospective teachers mostly had difficulties in creating problem texts. Isik and Kar (2012b) suggested that
prospective teachers should be given opportunities to pose their own problems so that their problem posing skills could be
improved. The reason of this finding can be seen as prospective teachers have rarely encountered with problem posing studies.

Secondly, it was determined that they did not know the curriculum of mathematics lesson and which subjects were taught in
which grades. For this reason, it was decided that they had difficulties while posing problems. This difficulty may be related with
the fact that prospective teachers are informed very little about mathematics curriculum during their training. The third difficulty
was specified as prospective teachers did not know the cognitive levels of their students. This comes from the fact that they have
not started their careers as teachers yet and they have not seen different student profiles. As their experiences as being teachers
increased, they will be able to overcome this difficulty.

It was concluded that prospective teachers expressed their opinions about five different themes related with the difficulties
mentioned above. These suggestions for solution were come up with as; ‘special teaching methods’, ‘curriculum’, ‘problem
posing studies’, ‘source’ and ‘problem solving’. It was appeared that prospective teachers stated that it was necessary to focus
more on how to teach mathematical subjects during their training processes. In addition to that, it was come out that it was
necessary to give information about curriculum in more details.

Besides, it was also seen that prospective teachers stated that the difficulties stated in this study could be overcome by
conducting problem posing studies. In this sense, it was appeared necessary that problem posing studies should be carried out
with teachers. In accordance with this necessity, it is suggested that compulsory and selective lessons about problem posing
should be added to the teaching mathematics programs. It is seen important that prospective teachers should be informed about
problem posing and they should be provided opportunities to get more information about problem posing. In this study only free
problem posing was considered and the problems posed by prospective teachers during this process, the difficulties they faced
and suggestions for solutions were brought into light. It is seen necessary to repeat this study by considering structured and semi-
structured problem posing processes. Besides, it is important to detail this study which was carried out qualitatively with
quantitative data in terms of generalizing this study.
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