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Abstract. The aim of this research is to examine the problem posing skills of
mathematics teacher candidates in detail according to different variables through
a task and to reveal the effects of the “Task-Focused Problem Solving and Posing
Training” given to teacher candidates within the scope of these variables. The
research was conducted using case study design. The study group of the research
consists of 29 mathematics teacher candidates. The data was collected gradually
with the activity sheet called “Draw Your Picture, Pose Your Problem” developed
by the researchers. The activity sheet was applied to teacher candidates (pre-test),
“Task-Focused Problem Solving and Posing Training” was given, and the task
sheet was re-applied to teacher candidates (post-test). The data obtained were
analyzed with the analysis framework prepared to cover the themes of “role of
the drawn picture, mathematical problem-solving strategy, context, learning field,
creativity”, which were determined as variables. As a result of the research, it was
seen that the “Task-Focused Problem Solving and Posing Training” given to
teacher candidates had positive effects on their problem posing skills. It was
determined that the number of teacher candidates posed problems that required
theuse of strategy to solve in the post-test was higher than the number of problems
that required the use of strategy to solve in the pre-test. Similarly, another result
obtained was that the number of creative problems posed by teacher candidates
in the post-test was higher than the number of creative problems they posed in
the pre-test.

Keywords: Mathematics Teacher candidates, Problem Posing, Teacher
Education.

1 Introduction

Problem solving and problem posing are considered as two basic components of
mathematics teaching [1]. Problem posing is mostly preferred in the looking back
phase, which is the last of the problem-solving steps. In this regard, by using problem
posing at the relevant stage, the solved problem can be interpreted in different ways and
the changes made in the problem can be discussed.
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Given the intertwined nature of problemsolving and problem posing, it is essential that
these two skills are integrated into learning environments without being separated from
each other. Problem posing was discussed in more detail as it constitutes the scope of
the current research.

Problem posing, which is considered one of the keys to mathematical discovery [2],
can simply be defined as the creation of a new problem or the redesigning of a given
problem [3]. In other words, posing a problem means producing a new problem,
constructing it with personal interpretations and presenting these constructions as
mathematical problems [4]. Through problem posing, individuals have the opportunity
to create their own problems in different environments [5]. Problem posing, which
creates more learning opportunities for students, is used as an effective teaching strategy
[6].

In recent years, this important place of problem posing in mathematics teaching has
begun to be noticed among researchers and educators [7]. Various countries include
problem posing in their mathematics teaching curricula [1] [8] [9] [10] can be
interpreted as an indication that they accept its importance. The National Council of
Teachers of Mathematics states that students should be given opportunities to pose
problemsbased on a variety of situations and to generalize and expand the problems
[1]. In theHungarian Government Decree, problem posing is called “problem creation”
with the expressions “The learner can solve concrete situations using visual and
symbolic models and strategies, thereby developing problem-solving and problem-
creating skills”[8]. Based on this, it is useful to say that posing problems requires
creative ideas [11]. Among mathematics education researchers, there are those who
claim that the connection between creativity and problem posing is quite strong, and
there are also thosewho state that problem posing has the potential to enrich creativity
[12]. At the sametime, students’ creativity can be evaluated through problem posing
[3]. Creativity canbe defined as producing new and useful products and includes two
ways of thinking:convergent thinking and divergent thinking [13]. Within the scope
of creativity, newideas are associated with divergent thinking and traditional ideas are
associated withconvergent thinking, so studies on creativity and mathematics generally
focus on diver-
gent thinking [14].

Encouraging students to enjoy mathematical creativity and realize their creative
potential should be among the goals of school mathematics [15]. Despite this, fostering
creativity is not a strategy frequently implemented by teachers [16]. However, it can be
stated that fostering creativity to achieve these goals can be effectively accomplished
through problem-posing activities. Problem posing should be included in the teaching
process not only to foster creativity but also to develop mathematical knowledge and
reinforce concepts [17] [18].

Kilpatrick [19] states that having students experience creating their own
mathematical problems is an important part of the teaching process. For this reason,
providing this experience to teacher candidates and supporting them in the context of
problem posing has become a goal within the scope of the current study. It is important
for prospective teachers, who are future teachers who will evaluate the problems
posed by
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their students and guide them in this regard, to be informed about their own problem
posing performances and the difficulties they may encounter in this process [20].

In the current study, it was deemed important and necessary to support teacher
candidates with a task focused education in the context of problem solving and problem
posing, to focus on the effects of task focused education in the context of problem pos-
ing, to examine the problems posed by teacher candidates based on the pictures they
created, and to carry out this examination based on different variables.

The aim of the current research was determined to examine the skills of teacher
candidates according to different variables. Within the scope of the research, teacher
candidates were supported with task focused training included problem solving and posing.
Therefore, in the examination of problem posing skills according to different variables,
the effects of the training given were also focused on. The different variables mentioned
were determined as the themes of “role of the drawn picture”, “mathematical problem-
solving strategy”, “context”, “learning field” and “creativity”. In this context, the
general problem of the research was shaped as “What are the problem posing skills of
mathematics teacher candidates?”

2 Method

This research was conducted with the case study design, which is one of the qualitative
research methods. Qualitative research is a type of research that aims to focus on the
phenomena that occur in the course of life and examine them without changing them
[21]. In the case study design, which is one of the qualitative research methods, a limited
research subject is examined in detail as it exists in its real environment [22]. In this
research, it was aimed to examine in detail the current mathematical problem pos-ing
situations of mathematics teacher candidates. For this reason, the data source was
limited to only one of the problem posing activity sheets applied before and after the
problem solving and posing training given to teacher candidates. Therefore, the re-
search method of the study is suitable for the case study design, which is one of the
qualitative research methods.

The study group of the research consists of 29 teacher candidates studying in the
“Primary Mathematics Teaching” undergraduate program of a state university in Tur-
key. Within the scope of the “Problem Solving in Mathematics” course, which is one
of the first-year compulsory courses of the undergraduate program, teacher candidates
are given a 14-week course shaped around the main topics of problems, problem-
solving, problem-solving strategies, problem posing, problem posing strategies,
evaluation of problem solving and problem posing, creativity, and metacognitive
thinking. This training is also within the scope of the project named “Examination of
Task Focused Problem Solving and Problem Posing Training According to Different
Variables”. Allteacher candidates who participated in both stages of the two-stage data
collection process were included in the study group.

While collecting the data of the research, an activity sheet named “Draw Your
Picture, Pose Your Problem” was used. In the activity sheet, teacher candidates were
askedto draw a picture and pose a problem appropriate to this picture. The problem
posing
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activity was designed by the researchers with the idea of observing the creative thinking
of teacher candidates. The activity sheet is in Figure 1.

DRAW YOUR FICTURE, FOSE YOURK FROBLEM

Fig. 1. Activity sheet titled “Draw Your Picture, Pose Your Problem”

In line with the purpose of the research, data was collected gradually in order to examine
problem-posing skills in detail. The flow of the data collection process is shown in
Figure 2. Teacher candidates were informed that their answers on the activity sheets
would be kept confidential, the results would be evaluated scientifically, and their
answers and personal information would not be shared with anyone without their
personalpermission.

Fig. 2. Data Collection Process

The analysis of the data collected within the scope of the research was analyzed using
the descriptive analysis method. The purpose of descriptive analysis is to organize,
interpret and present the data to the reader [23]. Data are classified according to
predetermined themes [24]. This approach allows the data to be organized and
presented according to the themes revealed by the questions in the data collection tool
[25]. For this purpose, some themes were determined by the researchers before
analyzing the problems posed by the teacher candidates. Determined themes, the role
of the picture, the mathematical problem-solving strategy, the context, the learning field
and the creativity situation. The analysis framework created with these themes is
included in Tablel
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Table 1. Analysis Framework

Theme Analysis Detail

The role of the Is the drawn picture necessary to solve the posed problem? Or does it just
drawn picture add visual appeal?

What problem-solving strategies/s does the posed problem require in its
solution? Drawing Diagrams, Using the Solution of Similar Simple
Problems, Finding Relationships, Making Systematic Lists, Reasoning,
Establishing Equations.

Strategy types were limited to the strategy types preferred by teacher
candidates.

Mathematical
problem-
solving
strategy

What context was used when posing the problem?

Context is the vital situation in which problems are presented [26]. The
contexts used by teacher candidates are categorized according to the con-
text types determined by OECD [27].

OECD [27] discusses real-world contexts in four categories.

Personal: Problems classified in the personal context category focus on
the activities of the person himself, his family or his peer group [27].
Occupational: Problems classified in the occupational context category
focus on the business world but must be accessible to the individual who
will face the problem [27].

Societal: May include things like voting systems, public transport,
government, public policies, demography, advertising, national statistics
andthe economy [27].

Scientific: Problems classified in the scientific category may include areas
such as weather, climate, ecology, medicine, space science, genetics,
measurement and the mathematical world itself [27].

Context

Which mathematical learning field is the problem pose for?

The learning fields preferred by teacher candidates are categorized
Learning field according to the learning fields determined by the Ministry of Education

[9].

Numbers and Operations, Algebra, Geometry and Measurement, Data

Processing, Probability.

Is the posed problem convergent or divergent within its group (compared
to other posed problems)?

Creativity new ideas within the scope of creativity are thought to be formed by
divergent thinking, convergent thinking is generally associated with
traditional ideas [14].

The data were analyzed by two different researchers, adhering to the analysis
framework. The percentage of agreement between researchers was calculated using the
reliability formula suggested by Miles and Huberman [28]. This formula is as follows;
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Reliabil Consensus 100
eliability = Consensus + Dissension’

In the analysis of the data, the percentage of agreement between the studies was
calculated as 91.2%, and this percentage is sufficient for the analysis results to be
consideredreliable [28] [29]. The researchers then came together and reached consensus
on the points where they were incompatible, and thus the analysis of the data took its
final form.

3 Findings

In this section, the findings obtained within the scope of the research will be discussed
respectively according to the themes specified within the framework of the analysis.
The analysis of the posed problems according to themes was carried out by frequency
counting. The findings of the problems posed by the teacher candidates regarding the
theme of “Role of the Drawn Picture” are given in Table 2.

Table 2. Frequencies Related to the Theme “Role of the Drawn Picture” in the Posed Problems

Theme Required for solution ! Adds visuality 2
Pretest 19 10

Posttest 22 7

Role of the Drawn Picture

! Picture needed to solve the established problem.
2 The picture is not necessary to solve the problem; it only adds visuality to the problem.

As seen in Table 2, the picture drawn by 19 of the 29 teacher candidates to pose a
problem within the scope of the pre-test is a necessary picture for the solution of the
problem. The picture drawn by 10 teacher candidates only adds visuality to the problem.
At the same time, post-test findings show that while the picture drawn by 22 of the 29
teacher candidates is a picture that is necessary for the solution of the problem, the
picture drawn by 7 of them is not necessary for the solution of the problem.

TC7 (TC: teacher candidate) drew a picture that only added visuality to the problem
in order to pose a problem in the pre-test, and a picture that was necessary to solve the
problem in the post-test. The problems posed by the teacher candidates are listed in
Figure 3 (pre-test and post-test from top to bottom).

D \9 His teacher asks Ali to find the sum of his parents’ ages. Ali knows that
% A his mother's age is 3 times his own. He learns that his father's age is
A B twice the age difference between his mother and himself. Since Aliis 10
years old, how much has he found in the sum of his parents' ages?
' Yo Bie oo
) endoli bot bisme ialen sobil bir S¢nkindn hE8 )
/—-'\ enct bir odyming o5 h""?H@J' B e b - The shape drawn in the empty space on the side shows any stepina
N CMRnin bir sontlls o At \iyre T pattern. Accordingly, what could be the shape in the next step of this
77 Ablinzo aelen Fom'gles, 7 yekil M olobMlS) . 1tern? Draw all possible shapes that come to your mind.

VNN / tebilleri gizinia.
S

Fig. 3. Problems posed by TC7.
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The findings of the problems posed by the teacher candidates regarding the theme of
“Mathematical Problem Solving Strategy” are given in Table 3 and Table 4.

Table 3. Frequencies of Situations Requiring the Use of Strategy in Solving Problem

Solving the posed problem does
not require the use of strategy

Solving the posed problem requires
the use of strategy

Pretest 8 21
Posttest 11 18
Total 19 38

Looking at Table 3, it can be seen that in the pre-test, 8 out of 29 teacher candidates
posed problems that required the use of strategy to solve and in the post-test, 11 out of
29 teacher candidates posed problems that required the use of strategy in solution. The
problem posed by TC15 in the pre-test was a problem that did not require the use of
strategies in its solution, while the problem posed in the post-test was a problem that
required the use of strategies in its solution. The problems posed by the teacher
candidate are listed in Figure 4.

O\ T P TS PP P -
,/ Ten RAsagida sac, Mol ve lal md fealde ug

A Agfall Toprok )
vol\ ‘ol L Hiptin ayril usvrluklar verilmig-Fe
4 \
“)Ll&ll Rve Brokilannda Gy Qs ardigfar /' |\ Jewih bu batulorden sakis donesid Bed dtte. o S
- =N
irbiring. Ao Neweed L"“fj‘- e “alyn '!u| 15t ':1'(‘1“ \ __‘! kutulorn plieselligi Tle Sean'in ag aunt hizs j_ﬂ‘u_"
arsy deprak youdor, C\r(. B araclarinin asfalt wyl | AL Hee kU en ot 0T defl llonildgyen e ot
i hian 1oDun Jos v lopredadgk i Se _..,’m de ‘-‘:’j‘-' en fadla toa metresic?
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Figure A and B are moving towards each other at
the same time from points A and B. Half of the road
is asphalt and the other half is dirt. The speed of
vehicles A and B on the asphalt road was 100 km/h
and the speed on the dirt road was 50 km/h. If these
two vehicles met 9 hours later, how many km is the

The side lengths of three cubes in yellow, purple
and red are given below. When Semih puts eight of
these boxes on top of each other, the height of the
boxes and Semih's height are at the same level.
Since each box is used at least once, how tall is
Semih?

distance AB?

Fig. 4. Problems posed by TC15.

Detailed findings about the strategies needed to solve problems that require specific
strategies are presented in Table 4.

Table 4. Frequencies of Problems Requiring the Use of Strategy to Solve, Related to the
Theme of “Mathematical Problem Solving Strategy”

Theme DD SSSP LP MSL MR EE
Mathematical Problem ~ Pretest 3 3 2 1 3 1
Solving Strategy* Posttest 4 1 1 3 5 1
Total 7 4 3 4 8 2

*It is limited to the types of strategies preferred by teacher candidates. If the posed problem contains more
than one strategy, each strategy is included in separate frequencies.
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DD: Drawing a diagram

SSSP: Solve a similar simple problems
LP: Look for a pattern

MSL: Making a systematic list

MR: Mathematical reasoning

EE: Establishing an equation

In the pre-test, where eight teacher candidates posed problems that required the use of
strategies to solve, the strategies of drawing diagrams, benefiting from the solution of
similar simple problems and reasoning were the most preferred strategies (f = 3). In the
post-test, where 11 teacher candidates posed problems that required the use of strategy
to solve, reasoning strategy was the first most preferred strategy (f=5), while drawing
a diagram was the second most preferred strategy (f=4). Similarly, in the pre-test and
post-test, the most preferred strategy (f=8) in a total of 19 problems that required the
use of strategy to solve was the reasoning strategy. The findings of the problems posed
by the teacher candidates regarding the “Context” theme are shown in Table 5.

Table 5. Frequencies Related to the “Context” Theme in the Problems Established

Theme Personal Social Scientific Vocational No context
Pretest 16 - 4 2 7
Context
Posttest 12 2 1 7 7
Total 28 2 5 9 14

Looking at Table 5, it can be seen that the context that teacher candidates use most in
the problems they pose is the “Personal” context (f=28). The second most used context
is the “Professional” context (f=9). While there are no problems posed in the “Social”
context in the problems posed within the scope of the pre-test, there are also problems
posed for this context in the post-test (f=2). While TC12 posed a problem in the “Per-
sonal” context category in the pre-test, the problem he posed in the post-test was directed
to the “Professional” context. The problems posed by the teacher candidate are listed in
Figure 5.

V=5 Ansorinin_ o |had: cin | okidom Lot | ook L soueh Peka
Dl Q%n | kot kecl P q-lmr;:j-ada 3l ovlo )y Rug
A0nl kot | kpdarl in | oltuamsdal D lde mole futiigon 35

Pelin, who loves the jump rope her mother gave her, takes a
3-minute break when she jumps 2 and multiples of 2, and a
) 2-minute break when she jumps 3 and multiples of 3. How
kel p ““‘J" Pelin toptardalae lele | toalaveemigtic; many minutes did Pelin, who jumped 35 times, take in total?

Mehmet Uncle, who does animal husbandry in his village,

Kéyiinde hayvancilik yapan Mehmet amca, 8 tane inek yetigtirmektedir raises 8 cows. Mehmet Uncle bought a total of 22 thousand
Mehmet amca inekleri icin toplamda 22bin liralik yem alnustir. Inekler giinde| |jras worth of feed for his cows. The cows produce 8 liters of
8 litre st vermektedir ve 1litre stit 16 liradir. Buna gére inekler kag giin milk per day and 1 liter of milk costs 16 liras. Accordingly, in
sonra yem parasin kargilamis olur? how many days will the cows be able to pay for the feed?

Fig. 5. Problems posed by TC12.

The findings of the problems posed by the teacher candidates regarding the “Learning
Field” theme are shown in Table 6.
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Table 6. Frequencies Related to the “Learning Field” Theme in the Problems Pose

Numbers Geometry and Data
Themes and Algebra Y . Possibility
. Measurement processing
Operations
Learning Pretest 21 7 9 - -
Field*  Posttest 19 6 9 1 2
Total 40 13 18 1 2

* If the posed problem contains more than one learning field, each learning field is included in separate
frequencies.

As seen in Table 6, the most preferred learning field in the problems posed by teacher
candidates was the “Numbers and Operations” learning field (f = 40). While there were
no problems related to the “Data Processing” and “Probability” learning fields in the
problems posed within the scope of the pre-test, there were also problems posed for
these two learning fields in the post-test.

While TC10 posed a problem related to the “Numbers and Operations” learning filed
in the pre-test, he preferred the “Probability” learning field in the problem he posed in
the post-test. The problems posed by the teacher candidate are listed in Figure 6.

iGn belyese ©
deprem Lelok: 'y
Yosonoh T doprom Beds

Catalorn Voponics @ . — )
’\. %? e L e Avenafefondih'f ,
e ¢ 152, drpeea £)
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. Stoste weikiler where e e i ety node)
stme

S0 geeethzing

Pre-sale applications for TOGG, Turkey's national car, have
A large number of tents were set up in the region for the earthquake | been opened. The pre-sale number has been determined as
disaster, The tents have a capacity of 8 earthquake victims, The tents | 10,000, Derya Hamim has also applied for the pre-sale,
are numbered 1, 2, 3, 4 and 5 respectively. A mother who was = 100,000 applications have been made for the pre-sale. Due
looking for her child said that her child was the 162nd earthquake | to the high number of applications, they have updated the
victim but could not find him. The authorities say which tent she | pre-sale number to 20,000 people. What is the probability
should go to help the mother? that Derya Hamim, who applied for the pre-sale of TOGG,

will get the car in the draw?

Fig. 6. Problems posed by TC10.

The findings of the problems posed by the teacher candidates regarding the “Creativity”
theme are shown in Table 7.

Table 7. Frequencies Related to the Theme of “Creativity” in the Problems Posed

Theme Convergent Divergent
Creativity Pretest 21 8
Posttest 15 14
Total 36 22

Looking at Table 7, it can be seen that the problems posed by 8 teacher candidates
within the scope of the pre-test were included in the divergent thinking category,
differing from the other 21 problems posed in their group. Therefore, it can be said that
8teacher candidates posed creative problems in the pre-test. Similarly, in the post-test,
the problems posed by 14 teacher candidates differed from the other 15 problems posed
in their group and were included in the divergent thinking category.
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It can be said that 14 teacher candidates posed creative problems within the scope of
the post-test. This frequency shows that approximately half of the study group (14/29)
posed creative problems in the posttest.

While TC27 posed a problem that fell into the convergent thinking category within
the group he was in in the pre-test, he posed a problem that fell into the divergent thin-
king category within the group he was in the post-test. The problems posed by the
teacher candidate are listed in Figure 7.
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The number of pears in Tuncay's hand is 15 more than twice the
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and Ahinet will have the same nustber of pears, How many pedrs does
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Melisa loves geometry class. Melisa, who has geometry class
F odd w b tomorrow, gets a ruler and a protractor. Since Ayge has many pencils,
she gets a pencil case for herself and her sister. Later, Serkan quickly
went to the stationery store and bought a pencil and an eraser, trying
to make it to the exam. If the stationery owner Tuncay made a profit
of 16 TL at the end of the day, what percentage of profit did he make
wrede Wie | from selling all the products?
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Fig. 7. Problems posed by TC27.

4 Results, Conclusions and Recommendations

The current research examined the problem posing skills of mathematics teacher
candidates according to different variables through an activity and revealed the effects
of the “Task-Focused Problem Solving and Posing Training” given to teacher
candidateswithin the scope of these variables. On the activity sheet used as a data
collection tool,mathematics teacher candidates were asked to draw a picture and pose a
problem appropriate to this picture. The activity sheet was applied to teacher candidates
twice, before and after the “Task Focused Problem Solving and Posing Training”. The
different variables mentioned were determined as the themes of “role of the drawn
picture, mathematical problem solving strategy, context, learning field, creativity”.

In the analysis of the posed problems regarding the theme of “Role of the Drawn
Picture”, it was concluded that the teacher candidates mostly designed the picture they
drew as a picture that would be necessary for the solution of the problem they posed.
There are also teacher candidates who draw the picture just to add visuality to the
problem. However, after the training provided, there was a decrease in the number of
problems posed with pictures drawn solely for visual appeal. This may be a result of
the frequent inclusion of problems whose solutions can be achieved through pictures,
diagrams and figures in the content of the training provided.

In the analysis of the posed problems regarding the theme of “Mathematical Problem-
SigStrategy”, it was seen that teacher candidates tended to pose problems that didnot
require the use of strategies in their solution. This can be considered an expected result
since the teacher candidates in the study group are only in the first year of their
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undergraduate education. However, it can be said that the training provided had a
positive effect on teacher candidates' problem-posing situations that require the use of
strategies to solve. Because the number of problems posed after the training, which
requiredthe use of strategies to solve, increased. In their study where they provided
problem solving and posing training, Leavy and Hourigan [30] saw that teacher
candidates wereable to design problems that had the potential to use strategies after the
training. In thecurrent study, teacher candidates who posed problems that required
specific strategies for solving predominantly chose the strategies of reasoning and
drawing diagrams.

The results obtained in the analysis of the posed problems regarding the “Context”
theme indicate that teacher candidates tend to pose problems regarding the “Personal”
context category. Similarly, Joaquin [31], in his study examining the problem posing
situations of mathematics teachers and teacher candidates, states that the personal con-
text is dominant in the problems posed in both groups. In addition, the training provided
in the current research enabled teacher candidates to focus on the “Social” context when
posing problems. In other words, the contexts of the problems posed after the training
showed more diversity.

When the posed problems were analyzed regarding the theme of “Learning Field”,
it was concluded that the most preferred learning field was “Numbers and Operations”.
Joaquin [31], in his study examining the problem posing situations of mathematics
teachers and prospective teachers, revealed that although both groups could use various
topics such as numbers, algebra, geometry, measurement and data, they turned to rou-
tine when posing problems. In their study where Lee et al. [32] examined teachers’
subject and content knowledge within the scope of problem posing, they concluded that
teachers had subject knowledge, but were insufficient to reflect their subject knowledge
on the problems while posing problems. In the current study, the problems posed after
the training showed more diversity regarding learning fields. In this case, the training
provided moved the prospective teachers away from the routine within their group and
enabled the prospective teachers to focus on different learning fields of mathematics
while posing problems.

The results of this study, in which problem solving and problem posing training was
provided and the problem posing skills of mathematics teacher candidates were
examined, are similar to the results of the study of Cai et al. [33]. They examined the
effect of the problem posing workshop on teachers' problem posing understanding and
skills. As a result of their research, although the majority of teachers had little
experience in problem posing before the workshop, they found that they had the ability
to pose mathematical problems in various situations, and that the problems they posed
at the end ofthe training process were characterized by specific features. They indicate
that they show more diversity.

Another result of the research shows that convergent thinking is more dominant in
the problems posed by teacher candidates, but they were able to pose more creative
problems after the training provided. Because the problems posed after the training
became more differentiated within the group they were in, teacher candidates tended to
think divergently. In this case, it can be said that the training provided has positive
effects on the creative thinking of teacher candidates. Context has a significant impact
on creativity [12]. Based on this, educators can be advised to enrich the contexts when
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it comes to developing creativity. For example, Daher and Anabousy [11] revealed that
more creative problems are posed in a learning environment supported by technological
contexts.

When the results obtained within the scope of the current research are evaluated from
a general perspective, it is obvious that positive results will be achieved when teacher
candidates’ learning experiences regarding problem solving and posing are increased.
Supporting learning experiences with activities will enrich learning environments and
enable teacher candidates to see more example situations. In this way, teacher
candidates will have experience not only in implementing problem-posing activities, but
alsoin preparing them and carrying them into their classrooms.

Acknowledgments. The study was supported by Bursa Uludag University Scientific Research
Project Unit (BAP) with the project numbered SOA-2022-1106.

Disclosure of Interests. The authors have no competing interests to declare that are relevant to
the content of this article.

References

1. National Council of Teachers of Mathematics (NCTM).: Principles and standards for school
mathematics. National Council of Mathematics Teachers. (2000)

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

3. Silver, E. A.: On mathematical problem posing. For the Learning of Mathematics, 14(1), 19-
28 (1994)

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

5. Geteregechi, J. M.: Investigating undergraduate students’ mathematical reasoning via prob-
lem posing. International Journal of Mathematical Education in Science and Technology,
55(10), 2530-2549 (2024)

6. Cai, J., & Hwang, S.: Learning to teach mathematics through problem posing: Theoretical
considerations, methodology, and directions for future research. International Journal of Ed-
ucational Research, 102 (2019)

7. Zhang, L., Cai, J., Song, N., Zhang, H., Chen, T., Zhang, Z. & Guo, F. Mathematical prob-
lem posing of elementary school students: The impact of task format and its relationship to
problem solving. ZDM—Mathematics Education, 54(3), 497-512 (2022)

8. Hungary Government Decree.: A Nemzeti Alaptanterv Kiadasarol, Bevezetésérol és Alkal-
mazasarol 10/2012. (V1. 4) [On the Announcement, Introduction, and Application of the
National Core Curriculum 10/2012. (VL. 4)]. Retrieved from http://net.jogtar.h (2020)

9. Republic of Turkey Ministry of National Education Mathematics Course Curriculum.:
Mathematics course curriculum (primary and secondary school 1st, 2nd, 3rd, 4th, Sth, 6th,
7th and 8th grades). (2018)

10. Ministry of Education of the People’s Republic of China.: Mathematics curriculum stand-
ards for compulsive education. Beijing Normal University Press. (2011)


https://doi.org/10.1016/j.ijer.2019.01.001%20(2019)
http://net.jogtar.h/

684

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

C. Arslan et al.

Daher, W. & Anabousy, A.: Creativity of pre-service teachers in problem posing. EURASIA
Journal of Mathematics, Science and Technology Education, 14(7), 2929-2945 (2018)
Voica, C. & Singer, F. M.: Problem modification as a tool for detecting cognitive flexibility
in school children. ZDM, 45(2), 267-279. https://doi.org/10.1007/s11858-013-0492-8
(2013)

Plucker, J. A. Beghetto, R.A. & Dow, G.T.: Why isn't creativity more important to educa-
tional psychologists? Potentials, pitfalls, and future directions in creativity research. Educa-
tional psychologist, 39(2), 83-96 (2004)

Cropley, A.: In praise of convergent thinking. Creativity Research Journal, 18(3), 391-404
(2006)

Leikin, R.: Evaluating mathematical creativity: The interplay between multiplicity and in-
sight. Psychological Test and Assessment Modeling, 55, 385—400 (2013)

Sriraman, B.: Are giftedness and creativity synonyms in mathematics? Prufrock Journal,
17(1), 20-36. https://doi.org/10.4219/jsge-2005-389 (2005)

Brown, S.I. & Walter, M.1.: Problem posing in mathematics education. In Stephen 1. Brown
& Marion 1. Walter (Eds.) Problem Posing: Reflection and applications, Lawrence Erlbaum
Associates. 16-27 (1993)

English L. D.: Children’s problem posing and problem solving preferences, in J. Mulligan
& M. Mitchelmore (Eds.), Research in Early Number Learning. Australian Association of
Mathematics Teachers. (1996)

Kilpatrick, J.: Problem formulating: Where do good problems come from? Cognitive Sci-
ence and Mathematics Education, 123-147 (1987)

Isik, C., Kar, T., Yal¢in, T. & Zehir, K.: Prospective teachers’ skills in problem posing with
regard to different problem posing models. Procedia-Social and Behavioral Sciences, 15,
485-489 (2011)

Maxwell, J. A.: Designing a qualitative study. In: Bickman, L., Rog, DJ (Eds.), The SAGE
Handbook of Applied Social Research Methods. SAGE Publications, pp. 214-253 (2008)
Birinci, G., Kiliger K., Unliier, S. & Kabake1, 1.: Methodological evaluation of case study
research in the field of educational technology. III. International Computer and Instructional
Technologies Symposium. Karadeniz Technical University, Trabzon (2009)

Baltaci, A.: Qualitative research process: How to conduct a qualitative research? Ahi Evran
University Social Sciences Institute Journal, 5(2), 368-388 (2019)

Kitzinger, J.: Qualitative research: introducing focus groups. BMJ, 311 (7000), 299-302
(1995)

Yildirim, A. & Simsek, H.: Qualitative research methods in the social sciences. Seckin Pub-
lishing (2018)

Altun, M.: Mathematics literacy handbook. Alfa Aktiiel Akademi Publishing (2020)
Organization for Economic Co-operation and Development (OECD).: The PISA 2003 as-
sessment framework — mathematics, reading, science and problem solving knowledge and
skills. OECD Publishing (2003)

Miles, M. B. & Huberman, A. M.: Qualitative data analysis: An expanded sourcebook.
SAGE Publications (1994)

Sencan, H.: Reliability and validity in social and behavioral measures. Seckin Publishing
(2005)

Leavy, A. & Hourigan, M.: Posing mathematically worthwhile problems: Developing the
problem-posing skills of prospective teachers. Journal of Mathematics Teacher Education,
23(4), 341-361 (2020)


https://doi.org/10.1007/s11858-013-0492-8
https://doi.org/10.4219/jsge-2005-389

The Effect of Task Focused Problem Solving and Posing Training 685

31. Joaquin, M.N.B.: Problem posing among preservice and in-service mathematics teachers. In
Problem Posing and Problem Solving in Mathematics Education: International Research and
Practice Trends (pp. 173-187). Singapore: Springer Nature Singapore (2024)

32. Lee, Y., Capraro, R. M. & Capraro, M. M.: Mathematics teachers’ subject matter knowledge
and pedagogical content knowledge in problem posing. International Electronic Journal of
Mathematics Education, 13(2), 75-90 (2018)

33. Cai, J., Chen, T., Li, X., Xu, R., Zhang, S., Hu, Y., ... & Song, N.: Exploring the impact of
a problem-posing workshop on elementary school mathematics teachers' conceptions on
problem posing and lesson design. International Journal of Educational Research, 102,
101404 (2020)

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	The Effect of Task Focused Problem Solving and Posing Training on the Problem Posing Skills of Mathematics Teacher Candidates



