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Research Article

In mathematics teaching, problem posing is an expected outcome for students. It is
important for future teachers to be able to pose problems effectively when
implementing the mathematics curriculum. This study aimed to examine the problems
posed by classroom teacher candidates based on their mathematical process skills. The
Problem Posing Test, used as a data collection tool, was was developed based on four
objectives within the domain of measurement learning. In this quasi-experimental
study, both the experimental and control groups comprised 25 volunteer classroom
teacher candidates each. Analysis of the problems posed by teacher candidates was
carried out according to the conceptual framework created by the researchers. The
analysis revealed that classroom teacher candidates struggled with mathematical
communication, association, and reasoning skills. Specifically, it was observed that they
often wrote mathematical units incorrectly or incompletely, overly relied on verbal
representation, failed to make interdisciplinary connections, and frequently posed
problems requiring analogy-based reasoning. After instruction in problem posing,
teacher candidates in the experimental group demonstrated improved mathematical
process skills. Future studies should examine the problems posed by teachers or teacher
candidates across different grade levels to assess their mathematical process skills.

Sinif Ogretmeni Adaylarinin Kurduklari Problemlerin Matematiksel

Makale Bilgisi

Siire¢ Becerilerine Gore incelenmesi

Oz

DOI: 10.14812/cuefd.1357573

Makale Gegmisi:

Gelis 09.09.2023
Dizeltme 02.01.2024
Kabul 17.01.2024

Anahtar Kelimeler:

Sinif 6gretmeni adayi,
Problem kurma,
Matematiksel stire¢ becerileri.

Arastirma Makalesi

Matematik 6gretiminde, problem kurma 6grencilerden beklenen bir kazanimdir.
Gelecegin 6gretmenlerinin matematik dersi 6gretim programini uygulama noktasinda
problem kurabilmeleri 6nemlidir. Bu arastirmada sinif 6gretmeni adaylarinin kurduklari
problemlerin matematiksel siire¢ becerilerine gére incelenmesi hedeflenmistir. Veri
toplama araci olarak kullanilan Problem Kurma Testi 6lgme 6grenme alanindaki dort
kazanima gore hazirlanmistir. Yari deneysel olarak gergeklestirilen arastirmada, deney
ve kontrol grubu 25’er kisilik gonulli sinif 6gretmeni adaylarindan olusmustur.
Ogretmen adaylarinin  kurduklari problemlerin, arastirmacilarin  olusturduklari
kavramsal gerceveye gore analizi gergeklestirilmistir. Analiz sonucunda sinif 6gretmeni
adaylarinin matematiksel iletisim, iliskilendirme ve akil yiritme becerilerinde sorunlar
yasadiklari goriilmistir. Ozellikle matematiksel birimleri hatali veya eksik yazdiklari,
sozel temsili daha ¢ok kullandiklari, farkli disiplinlerle iliskilendirmenin olmadigi ve daha
¢ok benzetmeye dayali akil yuriitme gerektiren problemler kurduklari gorilmustar.
Problem kurma &gretimi sonrasinda deney grubundaki Ogretmen adaylarinin
matematiksel siire¢ becerilerinde ilerleme kaydettikleri ortaya c¢ikmistir. ileride
yapilacak arastirmalarda 6gretmen veya 6gretmen adaylarinin farkh sinif seviyeleri igin
kurduklari problemlerin matematiksel siire¢ becerilerine gore incelenmesi de faydal
olacaktir.

*This paper was produced from data collected for the doctorate thesis of the first author under the supervision of the second author.
**Corresponding Author: volkan.sayin@hotmail.com
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Introduction

Problem posing is the process by which people construct and interpret existing concrete situations
based on their experiences, turning them into meaningful mathematical problems (Stoyanova & Ellerton,
1996).For teachers, problem posing activities are crucial not only for their students' learning but also for
helping them become proficient problem posers (Crespo, 2003).Teachers should construct quality
problems that provide students with the opportunity to gain mathematical process skills and ask these
problems to their students after their quality activities that enable students to learn the subject (Kar,
2014; Van de Walle, Karp, & Bay-Williams, 2012, p.34). Ensuring pre-service teachers' problem posing
competences will reflect positively on their students' mathematics education (Demirci, 2018; Kar, 2014;
Leavy & Hourigan, 2019; Ornek, 2020; Ticha & Ho3pesova, 2009). A review of the literature on problem
posing, which is beneficial for both teachers and learners in mathematics education, reveals that the
problem posing skills of prospective mathematics and primary school teachers are often found to be
inadequate (Ellerton, 2013; Hospesova & Ticha, 2015; Isik & Kar, 2012; Korkmaz & Giir, 2006; Ornek, 2020;
Ticha & Hospesova, 2009; Tekin-Sitrava & Isik, 2018). In mathematics education, the problems found in
textbooks, which serve as auxiliary resources for teachers, should enhance students' communication,
association, and reasoning skills (Usta & ipek, 2018). Problems in mathematics textbooks generally involve
routine, single-operation solutions and are predominantly expressed through verbal representations
(Ozer & incikabi, 2019; Usta & ipek, 2018). In primary and secondary school mathematics textbooks,
activities often lack problem situations, sufficient connections to daily life, and interdisciplinary
associations (Ozdiner, 2021).

When the studies involving problem posing skills are examined, it can be stated that there are fewer
studies conducted with classroom teachers and prospective classroom teachers (HoSpesova & Tich3,
2015; Kilig, 2013; Kilig, 2017; Korkmaz & Giir, 2006; Leavy & Hourigan, 2019; Lin, 2004; Serin, 2019; Tekin-
Sitrava & Isik, 2018; Ticha & HoSpesova, 2009). In addition, it is seen that fractions (Kar, 2014; Ticha &
Ho3pesova, 2009; Ornek, 2020; Xie & Masingila, 2017), natural numbers-operations (Tekin-Sitreva & Isik,
2018), data processing (Comarli, 2018), algebra (Karaaslan, 2018) and probability (Demirci, 2018) are
generally addressed in problem posing studies.

In addition to mathematical knowledge, it has been stated in various studies that communication,
association and reasoning skills are also important and that these skills should be developed (Bingdlbali &
Coskun, 2016; Karaaslan, 2018; Yavuz-Mumcu, 2018). At the same time, it was emphasised that these
skills were given importance in the mathematics curriculum and various indicators of these skills were
included (MoNE, 2013; 2015; 2018). Mathematical communication skill is the process of expressing,
understanding, interpreting and evaluating mathematical ideas in written and oral form. The ability to
express mathematical ideas verbally, visually and in writing using numbers, symbols, pictures, graphs,
diagrams is important (MoNE, 2013; MoNE, 2015; MoNE, 2018). Mathematical association can be
expressed as the ability to establish the connection between mathematical concepts, to express
mathematical ideas with different representations, and to make connections with daily life and different
disciplines. In mathematics education, association skills have been examined in four categories:
association with real life, association between different representations, association between concepts
and association with different disciplines (Bingolbali & Coskun, 2016; Yavuz-Mumcu, 2018). Reasoning
skill is defined as "the process of obtaining new information by using the specific tools of mathematics
(symbols, definitions, relationships, etc.) and thinking techniques (induction, deduction, comparison,
generalisation, etc.) based on the available information" (MoNE, 2013). Kamii and Russel (2012) stated in
their study that primary school students had problems in establishing a relationship between hours and
minutes. It was observed that students gave erroneous answers when calculating the elapsed time. Since
pre-service primary school teachers have misconceptions about length measurement, they may have
problems in detecting student errors. They stated that pre-service teachers did not pay attention to using
length measurement units and did not provide consistency in the units they used (Simsek & Boz, 2015).
In the subjects of length measurement and perimeter length, it was observed that classroom teachers
preferred teaching based on operations rather than conceptual learning. Although they realised the
mistakes made by the students, they stated that they were not sufficient to correct the mistakes (Dogan-
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Coskun, 2017). It was stated that fourth grade primary school students used the area formula to calculate
the perimeter length, did not take into account all of the sides, had problems in modelling geometric
shapes and made operation errors (Divrik & Pilten, 2021). Drake (2013) stated that students' inadequacy
in measuring mass may be due to the fact that students do not know the starting point of zero. In the
measurement learning domain where learners and teachers have problems (Drake, 2013; Divrik & Pilten,
2021; Dogan-Coskun, 2017; Kamii & Russel, 2012; Simsek & Boz, 2015), there is no problem posing study
that addresses the problems posed by prospective primary school teachers in the context of mathematical
process skills. When the mathematics curriculum (MoNE, 2018) is examined, it is important that pre-
service teachers themselves experience problem posing in terms of guiding the problem solving and
problem posing situations that should be gained by students. In this study, the problems constructed by
pre-service primary school teachers were reviewed according to the conceptual framework created by
taking into account the relevant literature (Bingdlbali & Coskun, 2016; Lithner, 2008; MEB, 2013; MEB,
2015; MEB, 2018; Yavuz-Mumcu, 2018) in terms of the mathematical process skills (communication-
association-reasoning) aimed to be gained by students, and the competencies of pre-service primary
school teachers in this regard were tried to be revealed.

In the study, the problems posed by prospective primary school teachers in the measurement learning
domain were analysed according to their mathematical process skills. In this context, answers to the
following research questions were sought:

1. What is the effect of problem posing instruction on pre-service primary school teachers'
mathematical communication skills?

2. What is the effect of problem posing instruction on the mathematical association skills of pre-service
primary school teachers?

3. What is the effect of problem posing instruction on the mathematical reasoning skills of prospective
primary school teachers?”

Method

The study employed a quasi-experimental design, a quantitative research method, to examine the
problem-posing abilities of prospective primary school teachers in measurement learning, in relation to
their mathematical process skills. In the pretest/posttest control group model, a type of quasi-
experimental design where forming unbiased experimental and control groups is challenging, both groups
undergo a pretest followed by evaluation. Subsequently, an intervention is applied to the experimental
group. Following the intervention, both groups are evaluated using a post-test under identical conditions
(Cepni, 2010; Karasar, 2018). The participants of the study, two groups of 25 pre-service classroom
teachers studying in the last year of the Classroom Teaching Programme, were thought to have problem
posing skills because they had previously taken the mathematics teaching course as part of their
undergraduate programme. The groups were formed by assigning the pre-service teachers who
volunteered to participate in the problem posing instruction to the experimental group. After
administering the pre-test to both groups, the experimental group received problem-posing instruction
as the independent variable.

Data Collection Tools

1. Set up a problem about calculating the perimeter lengths of figures.
2. Set up a problem using units of time measurement.

3. Set up a problem about weighing units.

4. Set up a problem about liquid measurement units.

Since it is stated in the mathematics curriculum that problem posing activities should be included in
the fourth grade level, these four objectives were preferred. The face and content validity of the prepared
test was ensured by consulting three classroom teachers. In addition, two lecturers who have studies in
mathematics teaching were consulted to provide the necessary expert opinion in test preparation.
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Implementation

The problem posing pre-test and post-test were administered within a single lesson hour. The problem
posing instruction began with theoretical information about problems, the process of problem posing,
and different types of problems. In the third week, the instruction covered representations of
mathematical symbols and concepts within the domain of measurement learning. The limitations of
learning outcomes at the fourth grade level were discussed. In the fourth week, key qualities of effective
problems, such as mathematicality, language and expression, instruction and data quality, alignment with
learning outcomes, solvability, and contextuality, were explained with examples. During the fifth week,
sample problems were analyzed with participants to evaluate their mathematical process skills. Over the
sixth to ninth weeks, participants engaged in problem posing activities. Discussions were facilitated to
identify and correct any errors or deficiencies in the problems posed.

Data Analysis

The data obtained were analysed descriptively according to the conceptual framework shown in Figure
1.

Figure 1

Conceptual Framework to be Used in the Analysis of Problems in terms of Mathematical Process Skills

Use of
mathematical Verbal
] J_concepts, symbols erba
Mathematical and expressions
communication .
—I_ — — Graphic
Communication
with different
representations | | | Table
Image/Figure
E Association
w Relating — between diffgrent
EI A 1 mathematics L Lrepresentations
O within itself | [ Association
o between concepts
a |l Mathematical | | —
association Associating
mathematics with
Relating real life
—| mathematics to Associating
different fields mathematics with
Matematical different
reasoning based disciplines
Matematical on creativitiy
reasoning Matematical
reasoning based
on analogy

Direct quotations were used to support the data regularly processed in the conceptual framework. In
the last stage, the findings obtained were made meaningful and associations were made between them.
In the analysis of the problems in terms of mathematical communication, the abbreviations of the units
of measurement specified by the Turkish Language Association were based on m (metre), mm

302



Sayin & Orbay — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 53(1), 2024, 299-340

(millimetre), cm (centimetre), km (kilometre), ml (millilitre), | (litre), mg (milligram), g (gram), kg
(kilogram), t (ton), min (minute), sec (second) and h (hour). In the study, the pre-service classroom
teachers in the experimental group, to whom problem posing instruction was applied, were coded as "D1,
..., D25", while those in the control group were coded as "K1, ..., K25". In addition, according to the
acquisitions in the measurement learning area of the fourth grade mathematics course, the problem
related to calculating the perimeter lengths of shapes was coded as 'Perimeter’, the problem related to
time measurement units was coded as 'Time', the problem related to weighing units was coded as '
Weighing ' and the problem related to liquid measurement units was coded as 'Liquid'.

Reliability and Validity

To ensure validity, volunteer participants were randomly assigned to the experimental group, which
received interventions during the implementation process. The duration of the study was deemed
sufficient to mitigate any pre-test effects. The content and face validity of the measurement tool were
confirmed through expert consultations. The research process was reported clearly and consistently,
ensuring internal validity. To ensure external validity, the data were presented in detail and true to the
original, without any added commentary. Both internal and external reliability are crucial for ensuring the
overall reliability of the research (Cepni, 2010; Karasar, 2018). The researchers individually processed the
data within a table, guided by a jointly created conceptual framework, to ensure consistency and address
any situations requiring re-examination. The findings and results were cross-verified and reported by the
researchers throughout the study to ensure consistency. Repeatability is critical for ensuring the
objectivity and reliability of research (Yildirnm & Simsek, 2018). Consequently, the researchers re-analyzed
the studies together to ensure coding reliability. The reliability of the studies was calculated using the
Miles and Huberman (1994) coder consistency formula (Reliability = agreement / (agreement +
disagreement). When analyzing the problems for mathematical communication and association skills,
there was complete agreement among the coders, resulting in a rater reliability of 100%. For
mathematical reasoning skills, a coder reliability coefficient of 95% indicated that rater reliability was
achieved.

Ethics Committee Decision

Ethics committee permission for this research was obtained from Amasya University Social Sciences
Ethics Committee on 01.04.2021 with document number 11554.

Findings
Findings Related to the Effect of Problem Forming Instruction on Mathematical Communication

Skills

The effect of problem posing instruction on pre-service primary school teachers' mathematical
communication skills was analysed in two dimensions: using mathematical concepts, symbols and
expressions and communicating with different representations. Firstly, the frequency and percentage of
the use of mathematical concepts, symbols and expressions in the problems constructed by the
experimental and control groups before the application are shown in Table 1.
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Table 1

Mathematical Concepts, Symbols and Expressions in Pre-Application Problems of Experimental and Control

Groups Use Cases

Total
P t
Group Category Perimeter Time  Weighing Liquid Frequency (;;cen age
() )
That's right 7 15 4 7 33 33,0
Control Incorrect/ 17 7 18 11 53 53.0
Group Incomplete
Empty 1 3 3 7 14 14,0
That's right 10 11 7 13 41 41,0
Experimental Incorrect/ 12 1 15 7 45 450
Group Incomplete
Empty 3 3 3 5 14 14,0

According to Table 1, the percentage of correct use of mathematical concepts, symbols and
expressions in the problems before the application was 33% in the control group and 41% in the
experimental group.

When the problems constructed by the control group pre-service teachers in the pre-test were
analysed, it was found that mathematical concepts, symbols and expressions were missing/incorrect. For
the perimeter, K1, K16, K18, K20 made errors by using decimal notation and K18, K19 made errors by
using the unit "m2". K4 and K10 did not specify the units of side lengths. For time, K9, K18, K19, K23 made
errors in the representation of the hour and K1 made errors in the representation of the abbreviation of
the minute. At a higher level according to the student level, K5 made a mistake using decimal notation
and K16 made a mistake using the concept of seconds. It was observed that K4, K10, K12 were deficient
in mathematical communication by not writing the name of the table for weighing. K6, K7, K16, D17, D17
showed the unit of gram as "gr", K1, K2, K3, K5, K11, K24, K25 used "kilo" instead of the concept of
kilogram, K3, K6, K10 wrote "tI" instead of "TL" and K19, K23 did not specify the unit of mass. K8, K17, K20
used decimal notation, which is at a higher level according to the student level. For liquid, K8 expressed
the unit of millilitre as millimetre, K11 as millimeter and K25 as "mL". K7 used the notation of litre as "It",
K13 as"L", K19 as "Lt" and K23 as "L" incorrectly. K9, K25 used the abbreviation "t|" instead of "TL". Again,
K1 used decimal notation, which is high level according to the student level. K12 did not write the table
name.

When the problems constructed by the experimental group pre-service teachers in the pretest were
analysed, it was found that mathematical concepts, symbols and expressions were missing/incorrect. For
the perimeter, D2, D15 used the concepts of edge length and perimeter length interchangeably, D4 used
the concepts of total length of the shapes and perimeter interchangeably in a way to cause misconception.
D8 expressed the side lengths according to the proportion, D9 expressed the area of the square as
200x200 m and the area of the rectangle as 20 m, D16 used m2 as the unit of area, D20 used the concept
of rhombus and made mistakes because they used a high level concept and unit according to the student
grade level. D10, D19, D22, D23 did not specify the units of side lengths. D16 did not specify what kind of
shape the shape was in the problem where he gave the length of two sides. For time, D4, D5, D17, D22
made errors in the representation of the clock, while D6, D11, D12, D15, D16, D20, D22 made errors in
the representation of the abbreviation minute. Student D7 used decimal notation again as a high level
according to his/her grade level. For weighing, D2, D3, D7, D15 used the concept of weight instead of the
concept of mass; D6, D8, D12, D17 wrote the notation of the gram unit as "gr"; D9, D10, D18, D19, D20,
D21 used the expression "kilo" instead of the concept of kilogram and D17, D19 made mistakes by using
"tI" instead of "TL". D8 did not specify the unit of price and used it incorrectly. D3 used decimal notation
again as a high level according to the student's grade level. For liquid, D8 wrote the unit of millilitre as
"mL"; D17, D19 wrote the unit of litre as "It"; D12 made a mistake by writing the unit of volume expression
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as "m2" and "cm2". D4 made a mistake in terms of mathematical communication by not using the
expression "at most"; D5 by using the expression "equal number" for liquid; and D25 by not expressing
whether the buckets were full to the brim and whether the buckets were equal in the problem.

The frequency and percentage of the use of mathematical concepts, symbols and expressions in the
problems constructed by the experimental and control groups in terms of mathematical communication
after the application are presented in Table 2.

Table 2
The Use of Mathematical Concepts, Symbols and Expressions in Problems of Experimental and Control

Groups after the Application

Group Category Perimeter Time Weighing Liquid Total Percentage(%)
Frequency(f)
Control That'sright 13 10 8 14 45 45,0
Group Incorrect / 12 14 15 9 50 50,0
Incomplete
Empty - 1 2 2 5 5,0
Experimental That'sright 22 24 20 23 89 89,0
Group Incorrect / 3 1 5 2 11 11,0
Incomplete
Empty - - - - - -

According to Table 2, the percentage of correct use of mathematical concepts, symbols and
expressions in the problems after the application was 45% in the control group and 89% in the
experimental group.

When the problems constructed by the control group pre-service teachers in the post-test were
analysed, it was found that mathematical concepts, symbols and expressions were missing/incorrect. For
the perimeter, K3, K15 stated the unknown side length with the algebraic expression "x" as an upper level
representation, K5 took the abbreviation as "tI" instead of "TL", K7 wrote the abbreviation of the unit of
length as "mt", K10 used the expression "A garden in the shape of a 30 by 30 square...", K19 made an
error because he expressed the unit price of area as "1 cm of 55TL". K20 made an error by expressing the
unit of area concept as "m2" and K24 made an error by expressing the side length in decimal notation.
For time, K6, K11, K13, K22, K23 made an error in the representation of the abbreviation of hour and K8,
K9, K10, K11, K13, K19, K20 made an error in the representation of minute. For the Weighing, K1, K6, K10,
K12, K13 used the expression "kilo" instead of the concept of kilogram; K4, K12 did not write the name of
the table; K5, K13, K17, K20, K24 used the concept of weight instead of the concept of mass; K19, K25
made mistakes by writing the unit of gram as "gr". For liquid, K3, K9 expressed the notation of millilitre as
"mL"; K3 expressed the notation of litre as "L"; K16, K23 expressed the notation of litre as "Lt". K6 confused
the units of weighing and liquid measurement. K22 made a mistake in the problem by expressing the unit
of liquid with tonnes, which is the unit of mass. K24 used the concept of percentage which is at the upper
class level.

When the problems constructed by the experimental group pre-service teachers in the post-test were
analysed, it was found that mathematical concepts, symbols and expressions were missing/incorrect. For
the perimeter, D4, D25 did not give the units of the side lengths of geometric figures. D12 confused the
units of area and length by specifying the area with the unit of length. He also made the representation
of the equilateral triangle in the visual incorrectly. For time, D6 made a mistake by not putting "." at the
end of min while showing the abbreviation of minute. For weighing, D15 made a mistake by using the
concept of weight instead of mass in the problem he set up. D4 made a mistake by not specifying the unit
of mass. For liquid, D3, D25 made a mistake by not writing the name of the table while using the table
notation in their problems.
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The frequency and percentage of communication with different representations in the problems
constructed by the experimental and control groups before the application are shown in Table 3.

Table 3
Communication Situations of Experimental and Control Groups with Different Representations in Pre-

Application Problems

Group Category Perimeter Time  Weighing Liquid Total Percentage
Frequency (%)
(f)
Control Verbal 19 20 18 15 72 72,0
Group Graphic - - - - 0 0,0
Table - - 3 1 4 4,0
Image/ 5 2 1 2 10 10,0
Figure
Empty 1 3 3 7 14 14,0
Experimental Verbal 17 22 17 19 75 75,0
Group Graphic - - - - 0 0,0
Table - - 4 - 4 4,0
Image/ 4 - 1 1 6 6,0
Figure
Empty 3 3 3 5 14 14,0

According to Table 3, the percentage of using verbal representation as communication with different
representations in the problems before the application was 72% in the control group and 75% in the
experimental group. The percentage of using visual/shape representation was 10% in the control group
and 6% in the experimental group. The percentage of using table representation in the problems
constructed by the control and experimental groups is 4%. The control and experimental groups did not
use graphic representation at all in their problems. The rate of questions left blank in both groups is 14%.

The frequency and percentage of communication with different representations in the post-
application problems of the experimental and control groups are shown in Table 4.

Table 4
Communication Situations of Experimental and Control Groups with Different Representations in Post-

Application Problems

Total
Group Category Perimeter Time Weighing Liquid Frequency :’/eo;centage
(f)
Verbal 16 21 20 21 78 78,0
Graphic - - - - 0 0,0
Control Group Table ) 2 2 1 > 2,0
mage/ g 1 1 1 12 12,0
Figure
Empty - 1 2 2 5 5,0
Verbal 10 13 9 13 45 45,0
Graphic - - - 1 1 1,0
Experimental  Table 1 12 14 10 37 37,0
Group mage/ -, . 2 1 17 17,0
Figure
Empty - - - - - -
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According to Table 4, the percentage of using verbal representation as communication with different
representations in post-application problems is 78% in the control group and 45% in the experimental
group. The percentage of using visual/shape representation was 12% in the control group and 17% in the
experimental group. While the rate of using table representation in the problems constructed by the
control group was 5%, the rate of using table representation in the experimental group was 37%. While
the candidates in the control group did not use graphical representation in their problems, the rate of
using graphical representation in the experimental group was 1%. While there was no blank problem in
the experimental group, there was 5% blank problem in the control group.

Findings Related to the Effect of Problem Forming Instruction on Mathematical Association Skills

The effect of problem posing instruction on the mathematical association skills of pre-service primary
school teachers was analysed in two dimensions: associating mathematics within itself and associating
mathematics with different disciplines. While associating mathematics within itself, associating
mathematics between different representations and associating mathematics between concepts, while
associating mathematics with different disciplines, associating mathematics with real life and associating
mathematics with different disciplines were handled separately.

Firstly, the frequency and percentage of mathematical associations between different representations
of the concept in the problems constructed by the experimental and control groups before the application
are shown in Table 5.

Table 5
Communication Situations of Experimental and Control Groups with Different Representations in Post-

Application Problems

Group Category Perimeter Time  Weighing Liquid Total Percentage
Frequency (%)
(f)
Control Group There s 5 - 1 1 7 7,0
None 19 22 21 17 79 79,0
Empty 1 3 3 7 14 14,0
Experimental  Thereis 5 - - - 5 5,0
Group None 17 22 22 20 81 81,0
Empty 3 3 3 5 14 14,0

According to Table 5, the percentage of mathematical association between different representations
of the concept in the problems before the application was 7% in the control group and 5% in the
experimental group.

The pre-service teachers in the control group made associations between different representations of
the concepts before the application except for time. For perimeter, K2, K7, K8, K10, K21 used verbal
expression and geometric shape, for Weighing, K19 used verbal expression and equal-arm balance shape
in mass measurement, for liquid, K10 used verbal expression and test tube shape in the representation of
the amount of liquid.

The pre-service teachers in the experimental group made associations between different
representations of the concepts only for Perimeter before the application. D2, D4, D10, D19, D23
associated the concept between different representations by using verbal expression and geometric
shape.

The frequency and percentage of mathematical associations between different representations of the
concept in the problems constructed by the experimental and control groups after the application are
presented in Table 6.
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Table 6

Mathematical Associations between Different Representations of the Concept in Problems of Experimental

and Control Groups after the Application

Group Category Perimeter Time  Weighing Liquid Total Percentage
Frequency (%)
(f)
Control Group  There s 9 - - - 9 9,0
None 16 24 23 23 79 86,0
Empty - 1 2 2 5 5,0
Experimental There is 13 - 1 - 14 14,0
Group None 12 25 24 25 86 86,0
Empty - - - - - 0,0

According to Table 6, the percentage of mathematical associations between different representations

of the concept in the post-application problems was 9% in the control group and 14% in the experimental
group.

The pre-service teachers in the control group made associations between different representations of
concepts only for Perimeter after the application. P2, P7, P8, P10, P15, P18, P19, P20, P21 used verbal
expression and geometric shape.

The pre-service teachers in the experimental group made associations between different
representations of concepts for Perimeter and Weighing after the application. For Perimeter, D1, D4, DS,
D10, D12, D13, D14, D16, D17, D18, D20, D23, D25 used verbal expression and geometric shape, and for
Weighing, D10 used verbal expression and visuals. Figure 2 shows D14's association.

Figure 2

Example of the Case of Associating the Concept with Different Representations in the Experimental
Group

1. Sekillerin gevre uzunluklarini hesaplamayla ilgili bir problem kurunuz.
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Translation of the Figure 2

1. Construct a problem regarding the calculation of the perimeter lengths of shapes.
For the 23rd of April celebrations, teacher Ayse has determined an area in the shape of an equilateral
triangle for a folk dance performance. This area has been cordoned off with a rope, each side being 150

cm in length, to accommodate 12 students. According to this, what is the total length of the perimeter of
the triangle area?"

The frequency and percentage of mathematical associations between concepts in the problems
constructed by the experimental and control groups before the application are shown in Table 7.
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Table 7

Mathematical Associations between Concepts in Problems of Experimental and Control Groups before the

Application
Total Percentage
Group Category Perimeter Time Weighing Liquid Frequency (%)
(f)
There is 9 14 6 10 39 39,0
Control None 8 6 12 3 29 29,0
Group Inaccurate 7 2 4 5 18 18,0
Empty 1 3 3 7 14 14,0
There is 8 13 9 5 35 35,0
Experimental None 10 8 12 15 45 45,0
Group Inaccurate 4 1 1 - 6 6,0
Empty 3 3 3 5 14 14,0

According to Table 7, the percentage of mathematical association between concepts in the problems
formed before the application was 39% in the control group and 35% in the experimental group. While
the error rate in the association between concepts was 18% in the control group, this rate was 6% in the
experimental group.

The pre-service teachers in the control group made associations between concepts. For the perimeter,
P2, P8, P4, P7, P10, P21 calculated the perimeter length between the concepts of triangle, square and
rectangle, and P12, P23 converted between m and cm, which are units of length. For time, K1, K3, K10,
K12, K13, K17, K18, K21, K24 made associations by asking for conversion between min and h, K4, K20
between day and h, K7, K25 between min and sec. K6, K25 associated the concepts of length (distance
travelled) and time measurement in the problem. For weighing, K1, K7, K16, K24 made an association
between mass units kg-g, K22 made an association between mass units kg-ton, K25 made an association
between time measurement and weighing units. For liquid, K3, K7, K8, K9, K11, K13, K17, K20, K23, K24
made an association between concepts by asking for conversion between ml and |, which are units of
liguid measurement. K11, K24 also established a relationship between the concepts of measuring time
and measuring liquid.

The pre-service teachers in the experimental group also made associations between concepts before
the application. For perimeter, D6 made associations between m and cm, D7 made associations between
deck and length, D10 made associations between side lengths of triangles, squares and rectangles, D11
made associations between perimeter and area of rectangle, D14 made associations between perimeter
and time measurement. For time, D1, D2, D6, D9, D11, D12, D16, D17, D19, D20, D21, D22 made
associations by asking for conversion between the units of time measurement, min and h. D10 associated
the concept of fraction (hour-half) with the unit of time measurement, hour. For weighing, D6, D9, D11,
D12, D16, D17, D20, D21, D25 made associations between concepts by asking for conversion between kg-
g and kg-ton, which are units of mass. For liquid, D9 made associations between half litre and litre, D11,
D16 made associations between ml and |, D18 made associations between time measurement units
(week-hour) and liquid measurement units, D25 made associations between liquid measurement units
(litre) and fraction concept (half).

The frequency and percentage of mathematical associations between concepts in the post-
application problems of the experimental and control groups are shown in Table 8.
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Table 8

Mathematical Associations between Concepts in Problems of Experimental and Control Groups after the

Application
Group Category Perimeter Time  Weighing Liquid Total Percentage
Frequency (f) (%)
Control Group There is 8 12 7 10 37 37,0
None 10 9 13 8 40 40,0
Inaccurate 7 3 3 5 18 18,0
Empty - 1 2 2 5 5,0
Experimental  Thereis 15 21 13 14 63 63,0
Group None 8 3 11 10 32 32,0
Inaccurate 2 1 1 1 5 5,0
Empty - - - - - 0,0

According to Table 8, the percentage of mathematical association between concepts in the problems
after the application was 37% in the control group and 63% in the experimental group. While the error
rate in the association between concepts was 18% in the control group, this rate was 5% in the
experimental group.

Considering the control group, for perimeter, P1, P8, P4, P10, P15, P21 made associations between
the perimeter length of triangles, squares and rectangles, P14 made associations between measuring time
and measuring length, and P23 made associations between m and cm. For time, K2, K15, K25 made
associations between the units of time measurement between min and sec, K4, K6, K8, K11, K12, K13, K20
between min and h, K16 between sec.-min.-h, K17 between month and year. For weighing, K7, K15, K20
made associations between mass units kg-g, K2, K4 between kg-ton, K25 between mg-kg-ton, K24
between mass and fraction (quarter). For liquid, K1 used the concept of fraction, K3, K7, K10, K14, K16,
K17, K20, K4 asked for conversion between liquid measurement units, K15 made an association between
liguid measurement and our coins (kurus-TL).

Considering the experimental group, D1, D5, D6, D6, D8, D9, D10, D17, D17, D20, D22 for the
perimeter, D1, D5, D6, D8, D8, D9, D9, D10, D17, D20, D22 for the perimeter, D1, D19, D13 for the
perimeter, D4 for the perimeter calculation for square, triangle and rectangle; D7, D16, D23 associated
square and triangle; D10, D17, D20 associated the concept with the conversion between the terms
corresponding to the concept (m-cm) in order to enable conversion between length measurement units
in the solution of the problem. Figure 3 shows D1's association between concepts.

Figure 3

Example of Interconceptual Association in the Experimental Group

1. Sekillerin ¢evre uzunluklarin1 hesaplamayla ilgili bir problem kurunuz.
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Translation of the Figure 3

1. Construct a problem related to the calculation of the perimeters of shapes.

Example: Osman Bey's garden plan

On the side, in the figure of the garden that Osman Bey wants to shape into a rectangle for a vineyard,
the shape of the rectangle has been drawn.

In the shape of the rectangle, one long edge is 40 m, the short edge is 25 m shorter than the long edge,
and one edge of the shape in the square shape is 3/4 of the short edge of the rectangle.

According to this, what is the total length of the fence that Osman Bey needs to enclose his garden?

For time, D2, D3, D4, D6, D7, D9, D10, D11, D12, D13, D14, D16, D17, D19, D20, D21, D22, D23, D25
asked for conversion between min. and hrs. and D5, D18 asked for conversion between min. and sec. D16
with the concept of quarter hour; D8, D9, D9, D14, D16, D17, D24 for weighing D1, D5, D6, D12, D18, D19,
D20 for weighing D1, D5, D6, D12, D12, D18, D19, D20 by asking for conversion between kg-g and kg-ton;
For liquid, D1, D5, D6, D9, D13, D14, D16, D18, D19, D20, D21, D22, D23, D24 made associations between
ml -l and D18, D20 between litre and half.

The frequency and percentage of associating mathematics with real life in the problems constructed
by the experimental and control groups before the application are shown in Table 9.

Table 9
Experimental and Control Groups' Associating Mathematics with Real Life in Pre-Practice Problems
Total Percentage
Group Category Perimeter Time  Weighing Liquid Frequency (%)
(f)
Control Group There is 19 21 22 17 79 79,0
None 5 1 - 1 7 7,0
Empty 1 3 3 7 14 14,0
Experimental There is 18 22 22 20 82 82,0
Group None 4 - - - 4 4,0
Empty 3 3 3 5 14 14,0

According to Table 9, the percentage of associating mathematics with real life in the problems before
the application was 79% in the control group and 82% in the experimental group.

In the control group, 19 pre-service teachers for Perimeter and all pre-service teachers for Weighing
associated mathematics with real life, while 1 pre-service teacher for Time and Liquid did not make this
association.

In the experimental group, 18 prospective teachers for Perimeter and all prospective teachers for
Time, Weighing and Liquid associated mathematics with real life in the problems they constructed.

The frequency and percentage of associating mathematics with real life in the post-application
problems of the experimental and control groups are presented in Table 10.

Table 10
Experimental and Control Groups' Associating Mathematics with Real Life in Post-Practice Problems
Group Category Perimeter Time  Weighing Liquid Total Percentage
Frequency (%)
(f)
Control Group There is 18 22 23 22 85 85,0
None 7 2 - 1 10 10,0
Empty - 1 2 2 5 5,0
Experimental  Thereis 24 25 25 25 99 99,0
Group None 1 - - - 1 1,0
Empty - - - - - 0,0
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According to Table 10, the percentage of associating mathematics with real life in post-application
problems was 85% in the control group and 99% in the experimental group.

In the control group, K2, K12, K15, K16, K16, K18, K20, K21 associated geometric shapes for Perimeter,
K9, K16 associated time measurement units for Time, K16 associated weighing units for Weighing and K16
associated liquid measurement units for Liquid with real life. In the experimental group, except for 1
person for Perimeter, all pre-service teachers associated mathematics with real life for Time, Weighing
and Liquid. Figure 4 shows D14's association of mathematics with real life using the context of calculating
the amount of cookies to be bought for the New Year's celebration.

Figure 4

Example of Associating Mathematics with Real Life in the Experimental Group

3. Tart1 birimleri ile ilgili bir problem kurunuz.
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3. Construct a problem related to weighing units.

Ahmet wants to buy mixed nuts for New Year's celebrations. For this, he put 100 g of walnuts, 320 g
of peanuts, and 640 g of almonds on the scale. Given that the total weight is 2 kg 200 g, how much is the
weight of the remaining nuts?

The frequency and percentage of associating mathematics with different disciplines in the problems
of the experimental and control groups before the application are shown in Table 11.

Table 11

Experimental and Control Groups' Associating Mathematics with Different Disciplines in Pre-Practice

Problems
Group Category Perimeter Time  Weighing Liquid Total Percentage
Frequency (%)
(f)
Control Group Thereis 1 - - 1 2 2,0
None 23 22 22 17 84 84,0
Empty 1 3 3 7 14 14,0
Experimental  Thereis - - - - 0 0,0
Group None 22 22 22 20 86 86,0
Empty 3 3 3 5 14 14,0

According to Table 11, associating mathematics with different disciplines in the problems before the
application was 2% in the control group and none in the experimental group.

In the control group, P12 for Perimeter associated mathematics with physical education course using
the context of calculating the perimeter of a football field and P8 for Liquid associated mathematics with
science course using the context of experiment. The pre-service teachers in the experimental group did
not associate mathematics with different disciplines in the problems they constructed before the
application.

The frequency and percentage of associating mathematics with different disciplines in the problems
constructed by the experimental and control groups after the application are shown in Table 12.
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Table 12

Experimental and Control Groups' Associating Mathematics with Different Disciplines in Post-Practice

Problems
Group Category Perimeter Time  Weighing Liquid Total Percentage
Frequency (%)
(f)
Control Group There is - - - 1 1 1,0
None 25 24 23 22 94 94,0
Empty - 1 2 2 5 5,0
Experimental  Thereis 5 6 2 4 17 17,0
Group None 20 19 23 21 83 83,0
Empty - - - - - 0,0

According to Table 12, the percentage of associating mathematics with different disciplines in post-
application problems was 1% in the control group and 17% in the experimental group.

In the control group, only for Liquid, K24 made associations with the context of the experiment
conducted in the science course. In the experimental group, for Perimeter, D2 associated 24 November
Teachers' Day with Turkish, D10 associated the side lengths of the volleyball court used in the Olympics
with physical education, D13 associated 19 May Commemoration of Atatlirk Youth and Sports Day with
social studies, and D14, D20 associated 23 April National Sovereignty and Children's Day with social
studies. For Time, associations were made with social studies and Turkish, for Weighing with religious
culture and ethics and social studies, and for Liquid with Turkish, science and social studies. Figure 5 shows
D20's association of mathematics as a different discipline with the social studies course.

Figure 5

Example of Associating Mathematics with Different Disciplines in the Experimental Group
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3. Construct a problem related to weighing units.

In the illustration, a charity train for 'Help Week' is depicted. The empty weight of each wagon is 7
tons, and each wagon's cargo capacity is 3 tons. The 'Medical' wagon is loaded with 300 kg more than 250
kg of aid. The 'Clothing' and 'Food' aid wagons are loaded with 10 tons each. How much aid in tons can be
loaded into the 'Kizilay' (Red Crescent) wagon at most without exceeding the most extreme weight limit?

Findings Related to the Effect of Problem Forming Instruction on Mathematical Reasoning Skills

The effect of problem posing instruction on the mathematical reasoning skills of pre-service primary
school teachers was analysed in two dimensions: creativity-based and analogy-based mathematical
reasoning. The frequency and percentage of the mathematical reasoning situations of the problems
constructed by the experimental and control groups before the application are shown in Table 13.
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Table 13

Mathematical Reasoning in Problems of Experimental and Control Groups before the Application

Total
P
Group Category Perimeter Time Weighing Liquid Frequency (;;centage
(1]
(f)
Reasoning by 15 19 16 12 62 62,0
Analogy
Reasoning
Based on - - 1 1 2 2,0
Creativity
Control Requiring
Grou
p Acquisition at 7 3 5 3 18 18,0
Upper Grade
Level
Not
2 - - 2 4 4,0
understood ’
Empty 1 3 3 7 14 14,0
Reasoning by 14 19 19 15 67 67,0
Analogy
Reasoning
Based on 1 1 1 1 4 4,0
Creativity
Experimental  Requiring
Group Acquisition at
a 2 2 1 9 2,0
Upper Grade '
Level
Not
understood 3 ) ) 3 ° >0
Empty 3 3 3 5 14 14,0

According to Table 13, the rate of mathematical reasoning based on analogy in the problems before
the application was 62% in the control group and 67% in the experimental group. The rate of constructing
problems requiring creativity-based reasoning was 2% in the control group and 4% in the experimental
group. It was observed that the experimental and control groups had low levels of problem posing
requiring creativity-based reasoning before the application. According to the 4th grade student level, the
rate of problems constructed at a high level was 18% in the control group and 9% in the experimental
group. In terms of mathematical reasoning, 4% of the problems in the control group were not understood
before the application, while 6% of the problems in the experimental group were not understood.

The frequency and percentage of mathematical reasoning in the problems of the experimental and
control groups after the application are presented in Table 14.
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Table 14

Mathematical Reasoning in Problems of Experimental and Control Groups after the Application

Total Percentage

Group Category Perimeter Time Weighing Liquid Frequency (f) (%)

Reasoning by

18 18 17 18 71 71,0
Analogy

Reasoning

Based on - 2 2 1 5 5,0

Creativity
Control Requiring
Group Acquisition at

Upper Grade

Level

Not

understood

Empty - 1 2 2 5 5,0

5 2 3 3 13 13,0

Reasoning by
Analogy
Reasoning
Based on 4 9 7 5 25 25,0
Creativity
Experimental Requiring
Group Acquisition at
Upper Grade
Level
Not
understood
Empty - - - - - 0

19 15 16 19 69 69,0

2 1 2 1 6 6,0

- - - - - 0

According to Table 14, the rate of mathematical reasoning based on analogy in post-application
problems was 71% in the control group and 69% in the experimental group. The rate of constructing
problems requiring creativity-based reasoning was 5% in the control group and 25% in the experimental
group. According to the 4th grade student level, the rate of problems that were constructed at a high level
was 13% in the control group and 6% in the experimental group. In terms of mathematical reasoning, it
was not understood what kind of reasoning was required in 6% of the problems in the control group after
the application, while it was understood what kind of reasoning was required in all of the problems in the
experimental group.

Figure 6

Example of Mathematical Reasoning Based on Creativity in the Experimental Group
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1. Construct a problem related to calculating the perimeters of shapes.

In a 24th November Teachers’ Day Celebration,' a 4/B class is given a task to make a picture frame.
The vertical side of the frame to be made has a length of 15 cm, and the horizontal side is 20 cm longer
than the vertical side. In addition to this, a decoration which has a width of 1 cm will be placed on each
side. According to this, what is the total length of the decoration that will be placed on the perimeter of
the picture frame?

The problem posed by D2 in Figure 6 is considered as a problem requiring reasoning based on creativity
according to the fourth grade level. In this problem, the person should be aware that a rectangular panel
will be formed when rectangular frames are arranged so that there is no space between them. In order
to minimise the perimeter of the panel, he/she should decide whether the frames should be arranged
vertically or horizontally. In order to make the right decision in the solution process of the problem,
reasoning based on creativity is required.

Discussion & Conclusion

In this study, we analyzed problems constructed by pre-service primary school teachers within the
measurement learning domain, focusing on their mathematical process skills. It was evident that these
teachers struggled with mathematical communication, association, and reasoning skills.. The pre-service
primary school teachers made errors in their use of mathematical concepts, symbols, and expressions,
indicating issues in mathematical communication.. In both the experimental and control groups, the
correct use of mathematical concepts, units, and abbreviations, as well as the application of grade-
appropriate notations, was infrequent.. Furthermore, the pre-service teachers struggled to construct
problems that were appropriate for the intended grade level.. The errors indicate that pre-service
teachers in both groups lacked sufficient knowledge in the mathematics subject area and the mathematics
curriculum, specifically within the field of measurement learning.. Similar studies have identified errors in
mathematical communication, particularly in the use of concepts, symbols, and expressions (HoSpesova
& Ticha, 2015; Kilig, 2013; Serin, 2019; Tekin-Sitrava & Isik, 2018).HoSpesova and Ticha (2015) stated that
classroom teachers and pre-service classroom teachers had misconceptions about fractions in the
problems they constructed. Kiligc (2013) stated that the incorrect use of mathematical concepts and
symbols in the problems constructed by prospective primary school teachers about fractions poses a
problem in terms of mathematical communication. He emphasised the adequacy of pre-service teachers'
content knowledge in the correct use of mathematical concepts and symbols. Similarly, Tekin-Sitrava and
Isik (2018) examined the problem posing situations in a study with pre-service primary school teachers
and stated that pre-service teachers had difficulty in posing problems in accordance with the outcome
because their curriculum and content knowledge were not sufficient. Serin (2019) stated that there were
errors in terms of mathematical language and expression in the problems constructed by pre-service
primary school teachers and that there were problems that were not suitable for the students' grade level.
As a result, it was observed that the use of mathematical concepts, symbols and expressions and the
content knowledge of the pre-service teachers in the control and experimental groups were not at a
sufficient level before the problem posing instruction.

It was concluded that pre-service teachers' mathematical communication skills improved after the
problem posing instruction. It can be said that with the problem posing instruction, pre-service teachers
showed progress in their subject matter knowledge. The increase in pre-service teachers' mathematics
content knowledge enabled them to use mathematical concepts and symbols correctly in the problems
they constructed. In the literature, studies showing that pre-service teachers who gained experience with
problem posing instruction reduced the rate of making mistakes by using mathematical concepts correctly
support the results of the study (Ho3pesova & Ticha, 2015; Leavy & Hourigan, 2019; Ornek, 2020).

Control and experimental group pre-service teachers preferred verbal representation at a high level
in communicating with different representations before the application. Both groups used table,
visual/shape representation at a very low level before the application, while graphic representation was
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not used at all. Similarly, Ellerton (2013) and Kilig (2013) stated that pre-service primary school teachers
generally preferred verbal representation in problem posing, and Tekin-Sitrava and Isik (2018) stated that
pre-service primary school teachers never used visual representation. When the groups' use of different
representations in terms of communication after the problem posing instruction was analysed, it was
observed that the pre-service teachers in the control group continued to predominantly use verbal
representations in the problems they posed, but those in the experimental group used graphs, tables and
visuals/figures in addition to verbal representations in terms of communication with different
representations. Leavy and Hourigan (2019) found that pre-service primary school teachers were able to
use different knowledge and construct problems with multiple representations after problem posing
lessons. In this study, as a result of the problem posing instruction, it was observed that the teachers in
the experimental group increased the rate of using different forms of representation in the problems they
constructed.

When the problems constructed by the prospective primary school teachers before the application
were analysed in terms of mathematical association, the level of mathematical association between
concepts in the problems remained low. It was observed that prospective primary school teachers had
misconceptions in the measurement learning domain. It was concluded that associations between
concepts were generally made between sub-concepts and associations between different concepts were
not made much. The pre-service teachers in the control and experimental groups did not use associations
between different representations of concepts in the problems they set up before the application. Both
groups were successful in associating mathematics with real life in pre-application problems. In the
control group, pre-service primary school teachers associated mathematics with different disciplines only
in two problems. The pre-service teachers did not associate mathematics with different disciplines. This
may be due to the fact that they do not have sufficient knowledge about how to associate mathematics
with other disciplines. Similar studies were found to support this result (Coskun, 2013; Ozgen, 2013;
Ozgen, 2019; Yavuz-Mumcu, 2018). Yorulmaz and Caliskan (2017) stated that although prospective
primary school teachers are aware of the importance of mathematical association, they do not consider
themselves sufficient. It has been observed that classroom and mathematics teachers do not include this
association sufficiently in their mathematics lessons (Coskun, 2013). Celik and Saglam-Arslan (2012)
examined the ability of prospective primary school teachers to make transitions between verbal, tabular,
figurative representations and graphs. It was observed that the most successful representation transitions
were from verbal to graphical. The transition from figure to graph is the area where they are the most
unsuccessful. They were more successful in identifying the graph that should be used in the problem
rather than creating a graph. Mhlolo, Venkat, and Schafer (2012) stated that teachers were not sufficient
in using different types of representations while examining the nature of mathematical associations they
made in their classrooms. Teachers generally used superficial or inaccurate representations in
mathematical connections. They stated that this situation would be an obstacle for students to make
meaningful mathematical associations.

The study concluded that pre-service teachers' interconceptual association skills improved following
problem-posing instruction. Observations revealed that neither group effectively used mathematical
association skills across different conceptual representations. This issue could stem from the problem-
posing activities being insufficient to highlight mathematical associations between different concept
representations, the expected learning gains being inappropriate for the grade level, or a lack of adequate
knowledge among the pre-service teachers. Analysis of the associations between different concept
representations suggests that acquisition influences these associations, as most are evident in problems
related to environmental outcomes. Additionally, it is posited that different representations of the
concept could be employed in solving verbal problems associated with environmental outcomes. The
increased association between different concept representations after problem-posing instruction
suggests that pre-service teachers initially lacked sufficient knowledge in this area. After the problem
posing instruction, there was an improvement in the pre-service teachers' associating mathematics with
real life. The groups had no problem in using daily life context in the problems they constructed. It can be

317



Sayin & Orbay — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 53(1), 2024, 299-340

concluded that problem posing instruction caused an increase in the experimental group's associating
mathematics with different disciplines.

The experimental and control groups mostly constructed problems requiring mathematical reasoning
based on analogy before the application. It was concluded that pre-service primary school teachers had
problems in constructing problems requiring creativity-based reasoning before the application. In the
problems constructed by both groups, problems above the class level were encountered. This may be due
to the lack of programme knowledge of the prospective primary school teachers. Similarly, in studies
conducted with problem posing, it was observed that pre-service teachers had difficulty in posing
problems requiring creative reasoning (Crespo, 2003; Isik & Kar, 2012; Korkmaz & Gir, 2006; Ulusoy &
Kepceoglu, 2018; Xie & Masingila, 2017). The problems posed by pre-service primary school teachers are
generally one-step, routine problems involving simple calculations (Crespo, 2003; Isik & Kar, 2012;
Korkmaz & Giir, 2006; Serin, 2019; Xie & Masingila, 2017). Isik, Isik, and Kar (2011), in a study conducted
with pre-service primary school teachers, stated that the problems posed are problems that do not have
linguistic complexity, are stated as homework, are simple, and do not require high-level thinking. Xie and
Masingila (2017) stated that the problems constructed by pre-service teachers were not at a sufficient
level in terms of creativity. Ulusoy and Kepceoglu (2018) found that the problems constructed by
prospective elementary mathematics teachers were cognitively simple. Comarl (2018) stated that
teachers have problems in constructing original problems by constructing problems similar to those in
textbooks. In studies conducted with pre-service teachers, it was also stated that pre-service teachers
were influenced by the problems in textbooks and set up routine problems (Korkmaz & Giir, 2006; Sengiil
& Katranci, 2015). The fact that textbooks mostly include routine problems and teachers use routine
problems in the classroom in mathematics lessons may be the reason why pre-service teachers construct
problems without creativity.

Following the problem-posing instruction, the experimental group saw an increase in problems that
required creativity-based reasoning. Similarly, studies have indicated improvements in non-routine
problem posing among pre-service teachers following problem-posing instruction (HoSpesova & Tich3,
2015; Leavy & Hourigan, 2019; Ticha & Hospesova, 2009). Given that problem posing demands
imagination and creativity, pre-service teachers faced challenges. The increase in creative problem-posing
situations in the experimental group post-instruction underscores the link between problem posing and
creativity. The increase in student-level appropriate problem-posing situations in the experimental group
post-instruction suggests an enhancement in curriculum knowledge.

In terms of mathematical process skills, there was a high use of verbal representation in the problems,
coupled with insufficient mathematical association. There was limited association with different
disciplines. Most problems required reasoning based on analogy. Following the problem-posing
instruction, there was an increase in the problem-posing activities among the pre-service primary school
teachers in the experimental group. The problems constructed were generally appropriate for the
learning outcomes and solvable. In mathematical communication, there was a notable increase in the use
of tables and visual/shape representations alongside verbal representations. There was general progress
in mathematical associations, yet the increase in associating concepts with different representations and
disciplines remained minimal. The experimental group demonstrated progress in problem-posing that
required creativity-based reasoning. Problem-posing instruction had a positive impact on the problem-
posing activities of pre-service primary school teachers.

Recommendations

Problem posing activities can be incorporated into the mathematics teaching course to assess the
mathematical knowledge and understanding of educational programs among prospective primary school
teachers. The mathematics teaching course can include studies aimed at developing pre-service primary
school teachers' abilities to use diverse representations, integrate various disciplines with mathematics,
and enhance creativity-based reasoning skills.
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Problem posing instruction can be offered as an elective course within the undergraduate classroom
teaching curriculum.

Studies on problem posing can be undertaken with prospective classroom teachers across various
grade levels and learning domains.

Problems designed to demonstrate mathematical association skills should also be analyzed alongside
their solutions. The problem posing activities of prospective mathematics teachers can be evaluated
based on the conceptual framework and mathematical process skills employed in the research.
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Tiirkge Siirimui

Giris

Problem kurma; var olan somut durumlarin kisilerin deneyimlerine gére insa edilip yorumlanarak
anlamli matematiksel problemler haline getirildigi bir siirectir (Stoyanova ve Ellerton, 1996). Ogretmenler
acisindan 6grencilerine problem kurma ve 0Ogrencilerinin de iyi birer problem kurucular haline
gelmelerinde problem kurma galismalarinin énemi biyiktiir (Crespo, 2003). Ogretmenler, 6grencilerin
konuyu o6grenmelerini saglayan nitelikli etkinliklerinin ardindan matematiksel sire¢ becerilerini
kazandirmaya firsat veren kaliteli problemler kurmali ve bu problemleri 6grencilerine sormahdirlar (Kar,
2014; Van de Walle, Karp ve Bay-Williams, 2012, s.34). Ogretmen adaylarinin problem kurma
yeterliliklerinin saglanmasi 6grencilerinin matematik egitimlerine olumlu yansiyacaktir (Demirci, 2018;
Kar, 2014; Leavy ve Hourigan, 2019; Ornek, 2020; Tichd ve Ho3pesovd, 2009). Matematik egitiminde
ogreten ve 68renenlere birgok faydasi olan problem kurma ile ilgili literatiir incelendiginde matematik ve
sinif 6gretmeni adaylarinin problem kurma becerilerinin yetersiz oldugu ¢alismalar vardir (Ellerton, 2013;
Ho3pesova ve Ticha, 2015; Isik ve Kar, 2012; Korkmaz ve Giir, 2006; Ornek, 2020; Ticha ve Ho3pesova,
2009; Tekin-Sitrava ve Isik, 2018). Matematik egitiminde 6gretmene 6gretim siirecinin saglanmasinda
yardimci kaynak olan ders kitaplarindaki problemlerin 6grencilerin iletisim, iliskilendirme ve akil ylirGitme
becerilerini gelistirici nitelikte olmasi gerekmektedir (Usta ve ipek, 2018). Matematik ders kitaplarindaki
problemler genellikle tek islemli ¢6zim gerektiren, daha ¢ok sézel temsillerle ifade edilen rutin
problemlerdir (Ozer ve incikabi, 2019; Usta ve ipek, 2018). ilkokul ve ortaokul matematik ders kitaplarinda
genel olarak etkinliklerde; problem durumunun olusmadigi, glnlik hayatla iliskilendirmenin yeterli
diizeyde olmadigi ve disiplinler arasi iliskilendirmenin yok denecek kadar az oldugu goérilmektedir
(Ozdiner, 2021).

Problem kurma becerilerini igeren g¢alismalar incelendiginde sinif 6gretmeni ve adaylari ile yapilan
¢alismalarin daha az sayida oldugu ifade edilebilir (HoSpesova ve Tichda, 2015; Kilig, 2013; Kilig, 2017;
Korkmaz ve Giir, 2006; Leavy ve Hourigan, 2019; Lin, 2004; Serin, 2019; Tekin-Sitrava ve Isik, 2018; Ticha
ve HosSpesova, 2009). Ayrica problem kurma calismalarinda genellikle; kesirler (Kar, 2014; Ticha ve
Ho3pesova, 2009; Ornek, 2020; Xie ve Masingila, 2017), dogal sayilar-islemler (Tekin-Sitreva ve Isik, 2018),
veri isleme (Comarli, 2018), cebir (Karaaslan, 2018) ve olasilik (Demirci, 2018) konularinin ele alindigi
gorilmektedir.

Matematiksel bilginin yaninda iletisim, iliskilendirme ve akil yiriitme becerilerinin de 6nemli oldugu
ve bu becerilerin gelistirilmesi gerektigi cesitli calismalarda ifade edilmistir (Bingdlbali ve Coskun, 2016;
Karaaslan, 2018; Yavuz-Mumcu, 2018). Ayni zamanda matematik dersi 6gretim programinda da bu
becerilere 6nem verildigi vurgulanmis ve becerilerin cesitli gostergelerine yer verilmistir (MEB, 2013;
2015; 2018). Matematiksel iletisim becerisi; matematiksel fikirleri yazili ve so6zli olarak ifade etme,
anlama, yorumlama ve degerlendirme siirecidir. Matematiksel fikirleri so6zli, gorsel ve yazili olarak sayilar,
semboller, resimler, grafikler, diyagramlar kullanarak ifade etme becerisi 6nemlidir (MEB, 2013; MEB,
2015; MEB, 2018). Matematiksel iliskilendirme ise, matematiksel kavramlar arasindaki baglantiy
kurabilme, matematiksel fikirleri farkli temsillerle ifade edebilme, glinlik hayat ve farkli disiplinlerle bag
kurabilme becerisi olarak ifade edilebilir. Matematik egitiminde iliskilendirme becerisi, gercek hayatla
iliskilendirme, farkh gosterimler arasinda iliskilendirme, kavramlar arasi iliskilendirme ve farkli disiplinlerle
iliskilendirme olmak Uzere dort kategoride irdelenmistir (Bingélbali ve Coskun, 2016; Yavuz-Mumcu,
2018). Akil yiriatme becerisi “eldeki bilgilerden hareketle matematigin kendine 6zgi araclarini (semboller,
tanimlar, iliskiler vb.) ve diisinme tekniklerini (timevarim, timdengelim, karsilastirma, genelleme vb.)
kullanarak yeni bilgiler elde etme siireci” seklinde tanimlanmaktadir (MEB, 2013). Kamii ve Russel (2012)
yaptiklari calismada ilkokul 6grencilerinin saat ve dakika arasinda iliski kurmada sorun yasadiklarini ifade
etmislerdir. Ogrencilerin gecen zamanin hesaplarken hatali cevaplar verdikleri goériilmustir. Sinif
6gretmeni adaylarinin uzunluk 6lgme konusunda kavram yanilgilarina sahip oldugundan 6grenci hatalarini
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tespit etmede sorun yasayabileceklerini belirtmistir. Ogretmen adaylarinin uzunluk &lgme birimlerini
kullanmaya 6zen gostermediklerini ve kullandiklari birimlerde tutarlilik saglamadiklarini ifade etmislerdir
(Simsek ve Boz, 2015). Uzunluk 6lgme ve gevre uzunlugu konularinda sinif 6gretmenlerinin kavramsal
dgrenmeden ziyade islemlere dayali bir dgretimi tercih ettikleri gériilmustiir. Ogrencilerin yaptiklari
hatalari fark etmelerine ragmen hatalari diizeltme noktasinda yeterli olmadiklarini belirtmislerdir (Dogan-
Coskun, 2017). ilkokul dérdiincii sinif dgrencilerinin gevre uzunlugu hesaplamada alan formiiliinii
kullandiklarini, kenarlarin tamamini dikkate almadiklarini, geometrik sekilleri modellemede sorun
yasadiklarini ve islem hatalari yaptiklarini dile getirmistir (Divrik ve Pilten, 2021). Drake (2013) 6grencilerin
kitleyi 6lgme islemlerinde yetersiz olmalarini 6grencilerin sifirin baglangi¢c noktasini bilmemelerinden
kaynaklanabilecegini ifade etmistir. Ogrenen ve 6gretenlerin sorun yasadiklari 6lgme 6grenme alaninda
(Drake, 2013; Divrik ve Pilten, 2021; Dogan-Coskun, 2017; Kamii ve Russel, 2012; Simsek ve Boz, 2015)
sinif 6gretmeni adaylarinin kurduklari problemleri matematiksel sire¢ becerileri baglaminda ele alan
problem kurma c¢alismasina rastlanmamistir. Matematik dersi 6gretim programi (MEB, 2018)
incelendiginde 6grencilere kazandirilmasi gereken problem ¢6zme ve kurma durumlarina rehberlik etmesi
acisindan Ogretmen adaylarinin kendilerinin de problem kurmayir deneyimlemesi 6nemlidir. Bu
arastirmada; sinif 6gretmeni adaylarinin kurduklari problemler, 6grencilere kazandiriimasi hedeflenen
matematiksel siireg becerileri (iletisim-iliskilendirme-akil yiritme) agisindan ilgili literatlr (Bingolbali ve
Coskun, 2016; Lithner, 2008; MEB, 2013; MEB, 2015; MEB, 2018; Yavuz-Mumcu, 2018) dikkate alinarak
olusturulan kavramsal cerceveye gére gozden gecirilmis ve sinif 6gretmeni adaylarinin bu konudaki
yeterlilikleri ortaya konulmaya calisiimistir.

Arastirmada; sinif 6gretmeni adaylarinin 6lgme 6grenme alaninda kurduklari problemler matematiksel
siireg becerilerine gore incelenmistir. Bu kapsamda asagidaki arastirma sorularina yanit aranmistir:

1. Problem Kurma Ogretiminin sinif 8gretmeni adaylarinin matematiksel iletisim becerilerine etkisi
nasildir?

2. Problem Kurma Ogretiminin sinif 6gretmeni adaylarinin matematiksel iliskilendirme becerilerine
etkisi nasildir?

3. Problem Kurma Ogretiminin sinif égretmeni adaylarinin matematiksel akil yiiriitme becerilerine
etkisi nasildir?

Yontem

Arastirmada; sinif 6gretmeni adaylarinin 6lgme 6grenme alaninda problem kurma durumlarini
matematiksel siire¢ becerilerine gore incelemek amaciyla nicel arastirma yontemlerinden yari deneysel
desen tercih edilmistir. Deney ve kontrol grubunun yansiz bir sekilde olusturulamadigi yari deneysel
desenlerden 6n test/son test kontrol gruplu modelde her iki gruba da 6n test uygulanip 6lgme yapilir.
Sonrasinda ise deney grubuna miidahalede bulunulur. Her iki gruba esit sartlarda midahale sonrasi son
test yapilarak olgmeler yapilir (Cepni, 2010; Karasar, 2018). Arastirmanin katihmcilari olan Sinif
Ogretmenligi Programi son sinifinda &grenim gdéren 25’er kisilik iki grup sinif 6gretmeni adayinin, lisans
programi geregi daha dnce matematik 6gretimi dersini almalarindan dolayi, problem kurma becerisine
sahip olduklari dusinilmustir. Problem kurma 6gretimine katilmaya gonilli 6gretmen adaylari deney
grubuna atanarak gruplar olusturulmustur. On testin her iki gruba uygulanmasindan sonra deney grubuna
bagimsiz degisken olarak problem kurma 6gretimi uygulanmistir.

Veri Toplama Araglari

Arastirmada veri toplama araci olarak Problem Kurma Testi (PKT) kullaniimistir. ilkokul dérdiincii sinifa
yonelik matematik dersi 6gretim programinda yer alan 6grenme alanlarindan 6lgme 6grenme alanina gére
problem kurma testi olusturulmustur. Sinif 6gretmeni adaylarinin matematiksel sire¢ becerileri agisindan
problem kurma durumlarini ortaya koymak adina 6lgme 6grenme alanina ait dért kazanimin her biri igin
bir problem kurmalari istenmistir. PKT ‘de yer alan maddeler asagida verilmistir:

1. Sekillerin gevre uzunluklarini hesaplamayla ilgili bir problem kurunuz.
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2. Zaman 6lgme birimlerinin kullanildigi bir problem kurunuz.
3. Tarti birimleri ile ilgili bir problem kurunuz.
4. Sivi 6lgme birimleri ile ilgili bir problem kurunuz.

Matematik dersi 6gretim programinda dordinci sinif seviyesinde problem kurma c¢alismalarina yer
verilmesinin gerekliligi belirtildiginden dolayi bu doért kazanim tercih edilmistir. Hazirlanan testin goriinis
ve kapsam gecerliligi sinif 6gretmenligi yapan lg¢ O0gretmene basvurularak saglanmistir. Ayrica test
hazirlamada gerekli uzman gorisiini saglamak igin matematik 6gretiminde galismalari olan iki 6gretim
Uyesine danigiimigtir.

Uygulama

Problem kurma 6n ve son testi bir ders saati igerisinde uygulanmistir. Problem kurma 6gretimi
problem, problem kurma ve problem tiirleri ile ilgili teorik bilgiler verilerek baslanmistir. Uglincii hafta
o6lgme 6grenme alanindaki matematiksel sembollerin gosterimleri ve kavramlardan bahsedilmistir.
Kazanimlarin dordinci sinif seviyesindeki sinirliliklari ifade edilmistir. Dordinci haftada calismada
problemlerin nitelikleri olarak ifade edilen matematiksellik, dil ve anlatim, yonerge ve veri niteligi,
kazanima uygunluk, ¢cozllebilirlik ve baglamsallik ifadeleri 6rneklerle agiklanmistir. Besinci haftada 6rnek
problemler matematiksel siire¢ becerileri agisindan katilimcilarla birlikte incelenmistir. Daha sonraki
altinci, yedinci, sekizinci ve dokuzuncu haftalarda katilimcilarla problem kurma c¢alismalari yapilarak,
kurulan problemlerde hata veya eksiklik olup olmamasi noktasinda tartisma ortami olusturulmus ve
gerekli dizeltmeler yapilmistir. Son hafta sinif 6gretmeni adaylarina son test uygulanmustir.

Verilerin Analizi

Elde edilen veriler Sekil 1’ de gosterilen kavramsal gerceveye gére betimsel olarak analiz edilmistir.

Sekil 1
Problemlerin Matematiksel Siire¢ becerileri Acisindan incelenmesinde Kullanilacak Kavramsal Cerceve
Matematiksel
] kavram, sembol ve Sozel
| Matlematlksel ifadelerin kullanimi
iletisim | | .
Farkl gosterimlerle | | Grafik
iletisim |
_—| Tablo
Gorsel/Sekil
2 Farkli gosterimler
T Matematigi kendi | | arasi ilisikilendirme
— icinde iliskilendirme Kavramlar arasi
o — iliskilenidrme
O | | Matematiksel —
o M iliskilendirme Matematigi gergek
(a — hayatla
Matematigi farkli iliskilendirme
alanlarla =
iliskilendirme Matematigi farkh
- disiplinlerle
Yaraticiliga dayal iliskilendirme
matematiksel akil
J_ yuritme
Matematiksel akil 5
yiiriitme enzetme_ye dayall
matematiksel akil
yiritme

Kavramsal cerceveye diizenli olarak islenen verileri desteklemek amaciyla dogrudan alintilara yer
verilmistir. En son asamada elde edilen bulgular anlamlandirilarak aralarinda iliskilendirme yapilmistir.
Problemlerin matematiksel iletisim agisindan analizinde Tirk Dil Kurumu’nun belirttigi 6lct birimlerinin
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kisaltmalari m (metre), mm (milimetre), cm (santimetre), km (kilometre), ml (mililitre), | (litre), mg
(miligram), g (gram), kg (kilogram), t (ton), dk. (dakika), sn. (saniye) ve sa. (saat) esas alinmistir.
Arastirmada problem kurma 6gretimi uygulanan deney grubundaki sinif 6gretmeni adaylari sirasiyla “D1,
..., D25” kodlanirken kontrol grubundakiler “K1, ..., K25” seklinde kodlanmistir. Ayrica dérdiinci sinif
matematik dersi 6lgme Ogrenme alaninda yer alan kazanimlara gore sekillerin ¢evre uzunluklarini
hesaplamayla ilgili kurulan problem ‘Cevre’, zaman élgme birimleri ile ilgili kurulan problem ‘Zaman’, tarti
birimleri ile ilgili kurulan problem ‘Tart’ ve sivi 6lgme birimleri ile ilgili kurulan problem ‘Sivi’ olarak
kodlanmigstir.

Giivenirlik ve Gegerlik

Arastirmada gegerligi saglamak igin gonilli katilimcilar rastgele deney grubuna atanarak uygulama
siirecinde deney grubuna midahalede bulunulmustur. Calismanin siiresinin 6n test etkisini ortadan
kaldirmak icin yeterli oldugu disiinilmektedir. Olgme araci icin kapsam ve goériiniis gegerliligi uzman
gorusleri alinarak saglanmistir. Arastirmanin ic gegerliligi acisindan arastirma siireci agik ve birbiriile tutarli
olarak detayli raporlastiriimistir. Dis gecerliligi adina veriler ayrintih bir bicimde yorum katmadan
orijinaline uygun verilmistir. Glvenirliligi saglamak icin arastirma sirecinde i¢ glvenirlik ve dig glivenirlik
o6nemlidir (Cepni, 2010; Karasar, 2018). Arastirmacilar, bireysel olarak elde ettikleri verileri tutarli olmasi
ve tekrar incelemeyi gerektiren durumlar s6z konusu oldugunda ortak olusturduklari kavramsal cerceveye
gore tabloya islemislerdir. Ulasilan ¢alisma bulgulari ve sonuglari, calisma bitene kadar birbirleri tarafindan
teyit edilip raporlastirilarak tutarhhk saglanmaya calisilmistir. Arastirmada gtivenirlik agisindan nesnelligi
saglamak adina tekrar edilebilirlik 6nemlidir (Yildirim ve Simsek, 2018). Bu nedenle kodlama glivenirligini
saglamak icin arastirmacilar tarafindan calismalar tekrar birlikte analiz edilmistir. Karsilastirmalarda gorus
birligi ve gorlis ayrihgi sayilari, cahismalarin givenilirligi Miles ve Huberman (1994) kodlayici tutarlhgi
formilu (Guvenilirlik = goris birligi/goris birligi+gorus ayrilig) kullanilarak hesaplanmistir. Problemler
matematiksel iletisim ve iliskilendirme becerileri agisindan incelendiginde kodlayicilar arasinda uyusmazlik
gorilmeyip puanlayici givenirligi %100 saglanmistir. Matematiksel akil ylritme becerisi agisindan ise
kodlayici glivenirlik kat sayisi %95 ciktigindan puanlayici glivenirligi saglanmistir.

Etik Kurul Karari

Bu arastirma igin etik kurul izni Amasya Universitesi Sosyal Bilimler Etik kurulundan 01.04.2021
tarihinde 11554 numaral evrak sayisi ile ahinmustir.

Bulgular
Problem Kurma Ogretiminin Matematiksel iletisim Becerilerine Etkisine iliskin Bulgular

Problem Kurma Ogretiminin sinif égretmeni adaylarinin matematiksel iletisim becerilerine etkisi,
matematiksel kavram, sembol ve ifadeleri kullanma ile farkl gosterimlerle iletisim olarak iki boyutta
incelenmistir. ilk olarak; deney ve kontrol gruplarinin uygulama 6ncesi kurduklari problemlerde
matematiksel kavram, sembol ve ifadelerin kullanim sikligi ve ylizdesi Tablo 1'de gdsterilmistir.

Tablo 1’e gére uygulama oncesi problemlerde matematiksel kavram, sembol ve ifadelerin dogru
kullanim ylzdesi kontrol grubunda %33 iken deney grubunda %41’dir.

Tablo 1
Deney ve Kontrol Gruplarinin Uygulama Oncesi Problemlerde Matematiksel Kavram, Sembol ve ifadeleri
Kullanma Durumlari

Toplam

Grup Kategori Cevre Zaman Tarti Sivi Frekans (f) Yiizde (%)
Kontrol Dogru 7 15 4 7 33 33,0
Grubu Hatali/Eksik 17 7 18 11 53 53,0

Bos 1 3 3 7 14 14,0
Deney Dogru 10 11 7 13 41 41,0
Grubu Hatali/Eksik 12 11 15 7 45 45,0
Bos 3 3 3 5 14 14,0
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Kontrol grubu 6gretmen adaylarinin 6n testte kurduklari problemler incelendiginde matematiksel
kavram, sembol ve ifadelerin eksik/hatali oldugu durumlarla karsilagiimistir. Cevre icin 6grenci seviyesine
gore Ust diizey olarak; K1, K16, K18, K20 ondalik gosterimi ve K18, K19 “m2” birimini kullanarak hata
yapmislardir. K4 ve K10 kenar uzunluklarinin birimlerini belirtmemistir. Zaman i¢in K9, K18, K19, K23 saatin
godsteriminde, K1 ise dakikanin kisaltmasinin gdsteriminde hata yapmistir. Ogrenci seviyesine gére st
diizey olarak, K5 ondalik gosterimi ve K16 salise kavramini kullanarak hata yapmistir. Tarti igin K4, K10,
K12’nin tablo adini yazmayarak matematiksel iletisimde eksik olduklari gorilmustir. K6, K7, K16, D17, D17
gram birimini “gr” seklinde gostererek, K1, K2, K3, K5, K11, K24, K25 kilogram kavrami yerine “kilo” ifadesi
kullanarak, K3, K6, K10 “TL” yerine “t|” yazarak ve K19, K23 kiitle birimini belirtmeyerek hata yapmislardir.
K8, K17, K20 ise yine 6grenci seviyesine gore Ust diizey olan ondalik gosterimi kullanmiglardir. Sivi igin K8
mililitre birimini milimetre olarak, K11 milim olarak, K25 ise “mL” olarak hatali ifade etmislerdir. K7 litre
kavraminin gésterimini “It” olarak, K13 ise “L” olarak, K19 “Lt” olarak, K23 ise “L” olarak hatal kullanmustir.
K9, K25 “TL” yerine “tI” olarak kisaltmasini kullanmistir. Yine K1 de 6grenci seviyesine gére st diizey olan
ondalik gésterimi kullanmistir. K12 tablo adini yazmamuistir.

Deney grubu 6gretmen adaylarinin 6n testte kurduklari problemler incelendiginde matematiksel
kavram, sembol ve ifadelerin eksik/hatali oldugu durumlarla karsilasilmistir. Cevre icin D2, D15 kenar
uzunlugu ile gcevre uzunlugu kavramlarini, D4 sekillerin toplam uzunlugu ile gevre kavramlarini yanilgiya
sebep olacak sekilde birbirlerinin yerine kullanmistir. D8 kenar uzunluklarini orantiya gore ifade ederek,
D9 karenin alanini 200x200 m, dikdortgenin alanini 20 m ifade ederek, D16 alan birimi olarak m2
kullanarak, D20 eskenar dortgen kavramini kullanarak 6grenci sinif seviyesine gore Ust dizey bir kavram
ve birim kullandiklarindan hata yapmislardir. D10, D19, D22, D23 kenar uzunluklarinin birimlerini
belirtmemistir. D16 ise iki kenar uzunlugunu verdigi problemde seklin nasil bir sekil oldugunu
belirtmemistir. Zaman igin D4, D5, D17, D22 saatin gosteriminde, D6, D11, D12, D15, D16, D20, D22 ise
dakika kisaltmasinin gésteriminde hata yapmistir. D7 6grenci sinif seviyesine gore Ust diizey olarak yine
ondalik gésterim kullanmustir. Tarti icin D2, D3, D7, D15 kurduklari problemde kiitle kavrami yerine agirlik
kavramini kullanarak; D6, D8, D12, D17 gram biriminin gosterimini “gr” seklinde yazarak; D9, D10, D18,
D19, D20, D21 kilogram kavrami yerine “kilo” ifadesini kullanarak ve D17, D19 ise “TL” yerine “t|” alarak
hata yapmislardir. D8 fiyatin birimini belirtmemis, hatali olarak kullanmistir. D3 6grenci sinif seviyesine
gore Ust dizey olarak yine ondalik gosterim kullanmistir. Sivi igin D8 mililitre biriminin gosterimini “mL”
olarak; D17, D19 litre kavraminin gésterimini “It” olarak; D12 hacim ifadesinin birimi “m2” ve “cm2”
seklinde yazarak hata yapmiglardir. D4 “en fazla” ifadesini kullanmayarak; D5 siviigin “esit sayida” ifadesini
kullanarak ve D25 problemde kovalarin agzina kadar dolu olup olmadigini ve kovalarin es olup olmadigini
ifade etmeyerek matematiksel iletisim agisindan hata yapmislardir.

Deney ve kontrol gruplarinin uygulama sonrasi matematiksel iletisim acgisindan kurduklari
problemlerde matematiksel kavram, sembol ve ifadelerin kullanim sikligi ve ylzdesi Tablo 2’'de
sunulmustur.

Tablo 2
Deney ve Kontrol Gruplarinin Uygulama Sonrasi Problemlerde Matematiksel Kavram, Sembol ve ifadelerin

Kullanim Durumlari

. Toplam . o
Grup Kategori Cevre Zaman Tarti Sivi Frekans(f) Yiizde(%)
Kontrol Dogru 13 10 8 14 45 45,0
oMol Hatali/Eksik 12 14 15 9 50 50,0
Grubu

Bos - 1 2 2 5 5,0

Dogru 22 24 20 23 89 89,0
Deney | iatali/Eksik 3 1 5 2 11 11,0
Grubu

Bos - - - - - -
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Tablo 2'ye gbre uygulama sonrasinda problemlerde matematiksel kavram, sembol ve ifadelerin dogru
kullanim yizdesi kontrol grubunda %45 iken deney grubunda %89’dur.

Kontrol grubu 6gretmen adaylarinin son testte kurduklari problemler incelendiginde matematiksel
kavram, sembol ve ifadelerin eksik/hatali oldugu durumlarla karsilasiimistir. Cevre icin K3, K15 bilinmeyen
kenar uzunlugunu seviye Ustl bir gosterim olarak “x” cebirsel ifadesiyle belirttiginden, K5 “TL” yerine
kisaltmayi “tl” seklinde aldigindan, K7 uzunluk biriminin kisaltmasini “mt” seklinde yazdigindan, K10 “30’a
30 kare seklindeki bir bahge...” ifadesi kullandigindan, K19 alan birim fiyatini “1 cm’si 55TL” olarak ifade
ettiginden hata yapmistir. K20 6grenci seviyesine gore Ust dlizey olacak bigcimde alan kavraminin birimini
“m2” olarak ve K24 kenar uzunlugunu ondalik gosterimle ifade ederek hata yapmistir. Zaman igin K6, K11,
K13, K22, K23 saatin ve K8, K9, K10, K11, K13, K19, K20 dakikanin kisaltmasinin gosteriminde hata
yapmistir. Tartiicin K1, K6, K10, K12, K13 kilogram kavrami yerine “kilo” ifadesini kullanarak; K4, K12 tablo
adini yazmayarak; K5, K13, K17, K20, K24 kiitle kavrami yerine agirlik kavramini kullanarak; K19, K25 gram
biriminin gésterimini “gr” seklinde yazarak hata yapmislardir. Sivi icin K3, K9 mililitre biriminin gosterimini
“mL” olarak; K3 litre kavraminin gosterimini “L” olarak; K16, K23 litre kavraminin gésterimini “Lt” olarak
hatali ifade etmiglerdir. K6, tarti ve sivi 6lgme birimlerini karigtirmistir. K22 problemde sivinin birimini kitle
birimi olan ton ile ifade ederek hata yapmistir. K24 {ist sinif diizeyinde olan ytizdelik kavramini kullanmistir.

Deney grubu 6gretmen adaylarinin son testte kurduklari problemler incelendiginde matematiksel
kavram, sembol ve ifadelerin eksik/hatali oldugu durumlarla karsilasilmistir. Cevre icin D4, D25 geometrik
sekillerin kenar uzunluklarinin birimlerini vermemislerdir. D12, alani uzunluk birimi ile belirterek alan ve
uzunluk birimlerini karistirmistir. Ayrica gorseldeki eskenar tGi¢genin gésterimini hatali yapmistir. Zaman
icin D6 dakikanin kisaltmasini gosterirken dk’nin sonuna “.” koymayarak hata yapmistir. Tarti igcin D15
kurdugu problemde kitle kavrami yerine agirhk kavramini kullanarak hata yapmislardir. D4 kiitlenin
birimini belirtmeyerek hata yapmistir. Sivi igin D3, D25 kurduklari problemlerde tablo gdsterimini
kullanirken tablo adini yazmayarak gosterimde eksiklik yapmislardir.

Deney ve kontrol gruplarinin uygulama oncesi kurduklari problemlerde farkh gosterimlerle iletisim
sikhgi ve ylizdesi Tablo 3’te gosterilmistir.

Tablo 3’e gore uygulama oncesi problemlerde farkh gosterimlerle iletisim olarak sozel temsilin
kullanilma yuzdesi kontrol grubunda %72 iken deney grubunda %75'tir. Gorsel/sekil temsilinin kullaniima
ylizdesi kontrol grubunda %10 iken deney grubunda %6’dir. Kurulan problemlerde kontrol ve deney
grubunun tablo temsilini kullanma orani %4’tiur. Kontrol ve deney grubu kurduklari problemlerde grafik
temsiline hig yer vermemislerdir. Her iki grupta bos birakilan soru orani %14’tir.

Tablo 3

Deney ve Kontrol Gruplarinin Uygulama Oncesi Problemlerde Farkli Gésterimlerle iletisim Durumlari

Grup Kategori Cevre Zaman Tarti Sivi Toplam Yiizde

Frekans (f) (%)

Kontrol Sozel 19 20 18 15 72 72,0
Grubu Grafik - - - - 0 0,0
Tablo - - 3 1 4 4,0

Gorsel/Sekil 5 2 1 2 10 10,0

Bos 1 3 3 7 14 14,0

Deney Sozel 17 22 17 19 75 75,0
Grubu Grafik - - - - 0 0,0
Tablo - - 4 - 4 4,0
Gorsel/Sekil 4 - 1 1 6 6,0

Bos 3 3 3 5 14 14,0

Deney ve kontrol gruplarinin uygulama sonrasi problemlerde farkli gosterimlerle iletisim sikligi ve
ylizdesi Tablo 4’te gosterilmistir.
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Tablo 4

Deney ve Kontrol Gruplarinin Uygulama Sonrasi Problemlerde Farkli Gésterimlerle iletisim Durumlari

Grup Kategori Cevre Zaman Tarti Sivi ::epI::nms ) Yiizde (%)
Sézel 16 21 20 21 78 78,0
Grafik - - - - 0,0
Kontrol Tablo - 2 2 1 5 5,0
Grubu
Gorsel/Sekil 9 1 1 1 12 12,0
Bos - 1 2 2 5 5,0
Sézel 10 13 9 13 45 45,0
Grafik - - - 1 1 1,0
Deney Tablo 1 12 14 10 37 37,0
Grubu Gorsel/Sekil 14 - 2 1 17 17,0
Bos - - - - - -

Tablo 4’e gore uygulama sonrasi problemlerde farkli gosterimlerle iletisim olarak sézel temsilin
kullanilma yuizdesi kontrol grubunda %78 iken deney grubunda %45’tir. Gorsel/sekil temsilinin kullanilma
ylizdesi kontrol grubunda %12 iken deney grubunda %17’dir. Kurulan problemlerde kontrol grubunun
tablo temsilini kullanma orani %5 iken deney grubunun tablo temsilini kullanma orani %37’dir. Kontrol
grubundaki adaylari kurduklari problemlerde grafik temsiline hi¢ yer vermezken deney grubunda grafik
temsilini kullanma orani %1’dir. Deney grubunda bos birakilan problem kurma durumu yokken kontrol
grubunda bos birakilan problem kurma durumu %5’tir.

Problem Kurma Ogretiminin Matematiksel iliskilendirme Becerilerine Etkisine iliskin Bulgular

Problem Kurma Ogretiminin sinif 6gretmeni adaylarinin matematiksel iliskilendirme becerilerine etkisi,
matematigi kendi icinde iliskilendirme ve farkl disiplinlerle iliskilendirme olarak iki boyutta incelenmistir.
Matematigi kendi icinde iligskilendirirken farkli gosterimler arasi iliskilendirme ve kavramlar arasi
iliskilendirme seklinde, farkh disiplinlerle iliskilendirirken gergek hayatla iliskilendirme ve farkli disiplinlerle
iliskilendirme seklinde ayri ayri ele alinmistir.

ilk olarak; deney ve kontrol gruplarinin uygulama o6ncesi kurduklari problemlerde kavramin farkl
gosterimler arasi matematiksel iliskilendirme sikligi ve ylizdesi Tablo 5’te gosterilmistir.

Tablo 5
Deney ve Kontrol Gruplarinin Uygulama Oncesi Problemlerde Kavramin Farkli Gésterimler Arasi

Matematiksel iliskilendirme Durumlar

Grup Kategori Cevre Zaman Tarti Sivi ::epklgnms ) Yiizde (%)

Var 5 - 1 1 7 7,0
Kontrol Yok 19 22 21 17 79 79,0
Grubu

Bos 1 3 3 7 14 14,0

Var 5 - - - 5 5,0
Deney Yok 17 22 22 20 81 81,0
Grubu

Bos 3 3 3 5 14 14,0

326



Sayin & Orbay — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 53(1), 2024, 299-340

Tablo 5’e gbre uygulama Oncesi problemlerde kavramin farkli gosterimler arasi matematiksel
iliskilendirme yuzdesi kontrol grubunda %7 iken deney grubunda %5'tir.

Kontrol grubunda bulunan 6gretmen adaylari uygulama oncesinde kavramlarin farkh gosterimleri
arasindaki iliskilendirmeyi Zaman disinda yapmistir. Cevre icin K2, K7, K8, K10, K21 sozel ifade ve
geometrik seklini, Tarti icin K19 sozel ifade ile kitle 6lglimiinde esit kollu terazi seklini, Sivi icin K10 sozel
ifade ile sivi miktarinin gésteriminde deney tipi seklini kullanmistir.

Deney grubunda bulunan 6gretmen adaylari uygulama Oncesinde kavramlarin farkli gosterimleri
arasindaki iliskilendirmeyi sadece Cevre igin yapmistir. D2, D4, D10, D19, D23 s6zel ifade ve geometrik
sekil kullanilarak kavrami farkli gésterimleri arasinda iliskilendirmistir.

Deney ve kontrol gruplarinin uygulama sonrasi kurduklari problemlerde kavramin farkl gésterimler
arasi matematiksel iliskilendirme sikligi ve yiizdesi Tablo 6’da sunulmustur.

Tablo 6
Deney ve Kontrol Gruplarinin Uygulama Sonrasi Problemlerde Kavramin Farkli Gdsterimler Arasi

Matematiksel iliskilendirme Durumlar

. Toplam ..
Grup Kategori Cevre Zaman Tarti Sivi Frekans (f) Yiizde (%)
Kontrol Var 9 - - - 9 9,0
Grubu Yok 16 24 23 23 79 86,0

Bos - 1 2 2 5 5,0
Deney Var 13 - 1 - 14 14,0
Grubu Yok 12 25 24 25 86 86,0

Bos - - - - - 0,0

Tablo 6'ya gére uygulama sonrasi problemlerde kavramin farkl gosterimleri arasi matematiksel
iliskilendirme yuizdesi kontrol grubunda %9 iken deney grubunda %14’tir.

Kontrol grubunda bulunan 6gretmen adaylari uygulama sonrasinda kavramlarin farkli gosterimleri
arasindaki iliskilendirmeyi sadece Cevre igin yapmistir. K2, K7, K8, K10, K15, K18 K19, K20, K21 sdézel ifade
ve geometrik sekil kullanmistir.

Deney grubunda bulunan 6gretmen adaylari uygulama sonrasinda kavramlarin farkli gésterimleri
arasindaki iliskilendirmeyi Cevre ve Tarti igin yapmistir. Cevre icin D1, D4, D8, D10, D12, D13, D14, D16,
D17, D18, D20, D23, D25 sozel ifade ve geometrik sekil kullanarak, Tarti icin D10 sozel ifade ve gorsel
kullanarak kavramin farkli gosterimleri arasinda iliskilendirme yapmistir. Sekil 2’de D14’ln iliskilendirmesi
goriilmektedir.

Sekil 2

Deney Grubunda Kavramin Farkli Gésterimiyle iliskilendirme Durumuna Ait Ornek

1. Sekillerin gevre uzunluklarin: hesaplamayla ilgili bir problem kurunuz.
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Deney ve kontrol gruplarinin uygulama 6ncesi kurduklari problemlerde kavramlar arasi matematiksel
iliskilendirme sikhigi ve ylzdesi Tablo 7'de gosterilmistir.

Tablo 7

Deney ve Kontrol Gruplarinin Uygulama Oncesi Problemlerde Kavramlar Arasi Matematiksel lliskilendirme

Durumlari
. Toplam ..
Grup Kategori Cevre Zaman Tarti Sivi Frekans (f) Yiizde (%)
Var 9 14 6 10 39 39,0
Kontrol Yok 8 6 12 3 29 29,0
Grubu Hatali 7 2 4 5 18 18,0
Bos 1 3 3 7 14 14,0
Var 8 13 9 5 35 35,0
Deney Yok 10 8 12 15 45 45,0
Grubu Hatali 4 1 1 - 6 6,0
Bos 3 3 3 5 14 14,0

Tablo 7’ye gore uygulama oncesi kurulan problemlerde kavramlar arasi matematiksel iliskilendirme
ylzdesi kontrol grubunda %39 iken deney grubunda %35’tir. Kontrol grubunda kavramlar arasi
iliskilendirmede yapilan hata orani %18 iken deney grubunda bu oran %6’dir.

Kontrol grubunda bulunan 6gretmen adaylari kavramlar arasi iliskilendirmeler yapmistir. Cevre igin K2,
K8, K4, K7, K10, K21 ligcgen, kare ve dikdortgen kavramlari arasinda ¢evre uzunlugu hesaplama ve K12, K23
uzunluk birimleri olan m ile cm arasinda donlsiim yapma seklindedir. Zaman igin K1, K3, K10, K12, K13,
K17, K18, K21, K24 zaman olgme birimleri olan dk. ile sa. arasinda, K4, K20 giin ile sa. arasinda, K7, K25
dk.-sn. arasinda déntsim isteyerek iliskilendirme yapmistir. K6, K25 problemde uzunluk (gidilen mesafe)
ile zaman 6l¢gme kavramlariniiliskilendirmistir. Tartiicin K1, K7, K16, K24 kitle birimleri olan kg-g arasinda,
K22 kitle birimleri olan kg-ton arasinda, K25 zaman 6lgme ile tarti birimleri arasinda donlsim isteyerek
kavramlar arasi iliskilendirme yapmistir. Sivi igin K3, K7, K8, K9, K11, K13, K17, K20, K23, K24 sivi 6lgme
birimleri olan ml =1 arasinda déniislim isteyerek kavramlar arasi iliskilendirme gergeklestirmistir. K11, K24
ayrica zaman 6lgme ile sivi 6lgme kavramlari arasinda iliski kurmustur.

Deney grubunda bulunan 6gretmen adaylari da uygulama 6ncesi kavramlar arasi iliskilendirmeler
yapmistir. Cevre icin D6 uzunluk birimleri olan mile cm arasinda, D7 deste ile uzunluk arasinda, D10 {i¢cgen,
kare ve dikdortgenlerin kenar uzunluklari arasinda, D11 dikdértgenin gevresi ile alani arasinda, D14 gevre
ve zaman 6l¢me arasinda iliski kurmustur. Zaman igin D1, D2, D6, D9, D11, D12, D16, D17, D19, D20, D21,
D22 zaman 6lgme birimleri olan dk. ile sa. arasinda donlsim isteyerek iliskilendirme yapmistir. D10 zaman
olgme birimi olan saat ile kesir kavramini (saat-yarim) iliskilendirmistir. Tarti icin D6, D9, D11, D12, D16,
D17, D20, D21, D25 kiitle birimleri olan kg-g ve kg-ton arasinda dénisiim isteyerek kavramlar arasi
iliskilendirme yapmistir. Sivi icin D9 sivi 6lgme birimleri olan yarim litre ile litre arasinda, D11, D16 ml — |
arasinda, D18 zaman 6lgme birimleri (hafta-saat) ile sivi 6lgme birimleri arasinda, D25 sivi 6lgme birimleri
(litre) ile kesir kavrami (yarim) arasinda iliskilendirme yapmuistir.

Deney ve kontrol gruplarinin uygulama sonrasi problemlerde kavramlar arasi matematiksel
iliskilendirme sikligi ve ylizdesi Tablo 8’'da gosterilmistir.
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Tablo 8

Deney ve Kontrol Gruplarinin Uygulama Sonrasi Problemlerde Kavramlar Arasi Matematiksel iliskilendirme

Durumlari
. Toplam .
Grup Kategori Cevre Zaman Tarti Sivi Frekans (f) Yizde (%)
Var 8 12 7 10 37 37,0
Kontrol Yok 10 9 13 8 40 40,0
Grubu Hatali 7 3 3 5 18 18,0
Bos - 1 2 2 5 5,0
Var 15 21 13 14 63 63,0
Deney Yok 8 3 11 10 32 32,0
Grubu Hatali 2 1 1 1 5 5,0
Bos - - - - - 0,0

Tablo 8’e gore uygulama sonrasi problemlerde kavramlar arasi matematiksel iliskilendirme ylzdesi
kontrol grubunda %37 iken deney grubunda %63’tir. Kontrol grubunda kavramlar arasi iliskilendirmede
yapilan hata orani %18 iken deney grubunda bu oran %5’dir.

Kontrol grubu dikkate alindiginda, Cevre i¢in K1, K8, K4, K10, K15, K21 i¢gen, kare ve dikdortgenlerin
cevre uzunlugu arasinda, K14 zaman o6lgme ile uzunluk 6lgme arasinda, K23 m ile cm arasinda
iliskilendirme yapmistir. Zaman igin K2, K15, K25 zaman 6lgme birimleri olan dk.-sn. arasinda, K4, K6, K8,
K11, K12, K13, K20 dk. ile sa. arasinda, K16 sn.-dk.-sa. arasinda, K17 ay-yil arasinda donlsim isteyerek
iliskilendirme yapmislardir. Tartiigin K7, K15, K20 kiitle birimleri olan kg-g arasinda, K2, K4 kg-ton arasinda,
K25 mg-kg-ton arasinda, K24 kutle ile kesir (ceyrek) arasinda iliskilendirme yapmistir. Sivi igin K1 kesir
kavrami kullanarak, K3, K7, K10, K14, K16, K17, K20 K4 sivi 6lgme birimleri arasinda dénlisiim isteyerek,
K15 sivi 6lgme ile paralarimiz (kurus-TL) arasinda iliskilendirme yapmustir.

Deney grubu dikkate alindiginda, Cevre icin D1, D5, D6, D8, D9, D10, D17, D20, D22 kare ve dikdortgen
kavramlarini kenar veya c¢evre uzunluklari tizerinden; D1, D19, D13 kenar uzunlugu ile kesir kavramini; D4
kare, U¢gen ve dikdortgen icin cevre hesaplamayi; D7, D16, D23 kare ve Uggeni; D10, D17, D20 problemin
¢6zlimiinde uzunluk 6lgme birimleri arasinda dénisime olanak saglama agisindan kavrami karsilayan
terimler arasindaki (m-cm) donistimi isteyerek iliskilendirmistir. Sekil 3’te D1’in kavramlar arasi
iliskilendirmesi gortlmektedir.

Sekil 3

Deney Grubunda Kavramlar Arast iliskilendirme Durumuna Ait Ornek

1. Sekillerin ¢evre uzunluklarim hesaplamayla ilgili bir problem kurunuz. 3
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Zaman icin D2, D3, D4, D6, D7, D9, D10, D11, D12, D13, D14, D16, D17, D19, D20, D21, D22, D23, D25
zaman Olgme birimleri olan dk. ile sa. arasinda ve D5, D18 dk. ile sn. arasinda donlsim isteyerek, D16
ceyrek saat kavrami ile; Tarti igin D8, D9, D14, D16, D17, D24 kitle birimleri olan kg-g ve D1, D5, D6, D12,
D18, D19, D20 kg-ton arasinda dénisiim isteyerek; Siviicin D1, D5, D6, D9, D13, D14, D16, D18, D19, D20,
D21, D22, D23, D24 sivi 6lgme birimleri olan ml — | arasinda ve D18, D20 litre ile yarim arasinda
iliskilendirme yapmistir.

Deney ve kontrol gruplarinin uygulama 6ncesi kurduklari problemlerde matematigi gercek hayatla
iliskilendirme sikhgi ve ylzdesi Tablo 9'da gosterilmistir

Tablo 9

Deney ve Kontrol Gruplarinin Uygulama Oncesi Problemlerde Matematigi Gercek Hayatla iliskilendirme

Durumlari
. Toplam ..
Grup Kategori Cevre Zaman Tarti Sivi Frepkans ) Yizde (%)
Kontrol Var 19 21 22 17 79 79,0
Grubu Yok 5 1 - 1 7 7,0
Bos 1 3 3 7 14 14,0
Var 18 22 22 20 82 82,0
gf:sz Yok 4 - - - 4 4,0
Bos 3 3 3 5 14 14,0

Tablo 9’a gére uygulama 6ncesi problemlerde matematigi gercek hayatla iliskilendirme yiizdesi kontrol
grubunda %79 iken deney grubunda %82'dir.

Kontrol grubunda Cevre icin 19, Tarti i¢cin tim Ogretmen adaylari matematigi gercek hayatla
iliskilendirirken Zaman ve Sivi igin 1’er 6gretmen adayi bu iliskilendirmeyi yapmamustir.

Deney grubunda Cevre i¢in 18 6gretmen adayi, Zaman, Tarti ve Sivi igin tUm 6gretmen adaylan
kurduklari problemlerde matematigi gercek hayatla iliskilendirmislerdir.

Deney ve kontrol gruplarinin uygulama sonrasi problemlerde matematigi gercek hayatla iliskilendirme
sikhgi ve ylizdesi Tablo 10’da sunulmustur.

Tablo 10

Deney ve Kontrol Gruplarinin Uygulama Sonrasi Problemlerde Matematidi Gercek Hayatla iliskilendirme

Durumlari
. Toplam ..
Grup Kategori Cevre Zaman Tarti Sivi Frekans (f) Yiizde (%)
Kontrol Var 18 22 23 22 85 85,0
Grubu Yok 7 2 - 1 10 10,0
Bos - 1 2 2 5 5,0
Deney Var 24 25 25 25 99 99,0
Grubu Yok 1 - - - 1 1,0
Bos - - - - - 0,0

Tablo 10’a gére uygulama sonrasi problemlerde matematigi gercek hayatla iliskilendirme yiizdesi
kontrol grubunda %85 iken deney grubunda %99’dur.

Kontrol grubunda Cevre igin K2, K12, K15, K16, K18, K20, K21 geometrik sekilleri, Zaman igin K9, K16
zaman 6lgme birimlerini, Tarti igin tarti birimlerini ve Sivi i¢in K16 sivi 6lgme birimlerini gergek hayatla
iliskilendirmistir. Deney grubunda Cevre icin 1 kisi harig, Zaman, Tarti ve Sivi igin tim 6gretmen adaylari
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matematigi gercek hayatla iliskilendirmistir. Sekil 4’te D14’{in yilbagi kutlamasi icin alinacak gerez miktarini
hesaplama baglamini kullanarak matematigi gergek hayatla iliskilendirmesi gériilmektedir.

sekil 4

Deney Grubunda Matematigi Gercek Hayatla iliskilendirme Durumuna Ait Ornek

3. Tart1 birimleri ile ilgili bir problem kurunuz.
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Deney ve kontrol gruplarinin uygulama oncesi problemlerde matematigi farkl disiplinlerle
iliskilendirme sikhgi ve ylzdesi Tablo 11’de g&sterilmistir.

Tablo 11
Deney ve Kontrol Gruplarinin Uygulama Oncesi Problemlerde Matematigi Farkli Disiplinlerle iliskilendirme
Durumlari

Toplam
Grup Kategori Cevre Zaman Tarti Sivi Frekans Yizde (%)
(f)
Kontrol Var 1 - - 1 2 2,0
Grubu Yok 23 22 22 17 84 84,0
Bos 1 3 3 7 14 14,0
Deney Var - - - - 0 0,0
Grubu Yok 22 22 22 20 86 86,0
Bos 3 3 3 5 14 14,0

Tablo 11’e gore uygulama Oncesi problemlerde matematigi farkli disiplinlerle iliskilendirme kontrol
grubunda %2 iken deney grubunda hi¢ olmamistir.

Kontrol grubunda Cevre icin K12 futbol sahasinin gevresinin hesaplanmasi baglamini kullanarak beden
egitimi dersiyle ve Sivi icin K8 deney baglami kullanarak fen bilimleri dersiyle matematigi iliskilendirmistir.
Deney grubundaki 6gretmen adaylari uygulama oOncesi kurduklari problemlerde matematigi farkli
disiplinlerle iliskilendirmemislerdir.

Deney ve kontrol gruplarinin uygulama sonrasi kurduklari problemlerde matematigi farkli disiplinlerle
iliskilendirme sikligi ve ylizdesi Tablo 12’de gosterilmistir.

Tablo 12
Deney ve Kontrol Gruplarinin Uygulama Sonrasi Problemlerde Matematidi Farkli Disiplinlerle iliskilendirme
Durumlari

. Toplam .
Grup Kategori Cevre Zaman Tarti Sivi Frepkans ) Yiizde (%)
Kontrol Var - - - 1 1 1,0
Grubu Yok 25 24 23 22 94 94,0
Bos - 1 2 2 5 5,0
Deney Var 5 6 2 4 17 17,0
Grubu Yok 20 19 23 21 83 83,0
Bos - - - - - 0,0
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Tablo 12’ye gore uygulama sonrasi problemlerde matematigi farkh disiplinlerle iligkilendirme ytzdesi
kontrol grubunda %1 iken deney grubunda %17’dir.

Kontrol grubunda sadece Sivi icin K24 fen bilimleri dersinde yapilan deney baglami ile iliskilendirme
yapmistir. Deney grubunda Cevre icin D2, 24 Kasim Ogretmenler Giinii ile Tiirkce, D10 olimpiyatlarda
kullanilan voleybol sahasinin kenar uzunluklari ile beden egitim, D13, 19 Mayis Atatlirk’ii Anma Genglik ve
Spor Bayrami ile sosyal bilgiler ve D14, D20, 23 Nisan Ulusal Egemenlik ve Cocuk Bayrami ile yine sosyal
bilgiler dersiyle iliskilendirmistir. Zaman igin sosyal bilgiler ve Turkge, Tarti igin din kiltiri ve ahlak bilgisi
ile sosyal bilgiler, Sivi igin Tirkge, fen bilgisi ve sosyal bilgiler dersleriyle iligkilendirme yapilmistir. Sekil 5’te
D20’nin matematigi farkli disiplin olarak sosyal bilgiler dersi ile iliskilendirmesi gorilmektedir.

Sekil 5

Deney Grubunda Matematigi Farkl Disiplinlerle iliskilendirme Durumuna Ait Ornek

3. Taru birimleri ile ilgili bir problem kurunuz.
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Problem Kurma Ogretiminin Matematiksel Akil Yiiriitme Becerilerine Etkisine iliskin Bulgular

Problem Kurma Ogretiminin sinif 8gretmeni adaylarinin matematiksel akil yiiriitme becerilerine etkisi,
yaraticiliga dayali ve benzetmeye dayali matematiksel akil yiriitme olarak iki boyutta incelenmistir. Deney
ve kontrol gruplarinin uygulama 6ncesi kurduklari problemlerin matematiksel akil yiriitme durumlarina
ait siklik ve yiizdesi Tablo 13’te gosterilmistir.

Tablo 13’e gore uygulama o6ncesi problemlerde benzetmeye dayali matematiksel akil yiritme
durumlarina ait oran kontrol grubunda %62 iken deney grubunda %67’dir. Yaraticiliga dayal akil yiritme
gerektiren problem kurma oranlari kontrol grubunda %2 iken deney grubunda %4’tiir. Deney ve kontrol
gruplarinin uygulama o6ncesinde yaraticiliga dayali akil yiriitme gerektiren problem kurma durumlari
distuk diizeyde oldugu goriilmustir. 4. sinif 6grenci seviyesine gore Ust dizeyde kurulan problem oran
olarak kontrol grubunda %18 iken deney grubunda %9’dur. Matematiksel akil ylritme agisindan
uygulama oncesinde kontrol grubunda kurulan problemlerin %4’G anlasiimazken deney grubunda ise
kurulan problemlerin %6’s1 anlasilmamaktadir.
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Tablo 13

Deney ve Kontrol Gruplarinin Uygulama Oncesi Problemlerde Matematiksel Akil Yiiriitme Durumlari

Toplam

Grup Kategori Cevre Zaman Tarti Sivi Frekans (f) Yizde (%)
Benzetmeye
Dayali Akl 15 19 16 12 62 62,0
Yirutme
Yaraticihiga Dayal
Akil YUrGtme i i 1 1 2 2,0
Kontrol  je¢ Sinif
Grubu ec
Seviyesinde 7 3 5 3 18 18,0
Kazanim
Gerektiren
Anlasilmayan 2 - - 2 4 4,0
Bos 1 3 3 7 14 14,0
Benzetmeye
Dayali Akil 14 19 19 15 67 67,0
Yuratme
Yaraticihiga Dayal
Akil Yiritme ! 1 ! 1 4 4,0
Deney Ust Sinif
Grubu vec
Seviyesinde 4 ) ) 1 9 9,0
Kazanim
Gerektiren
Anlasiimayan 3 - - 3 6 6,0
Bos 3 3 3 5 14 14,0

Deney ve kontrol gruplarinin uygulama sonrasinda problemlerde matematiksel akil yiritme
durumlarina ait siklik ve ylizde Tablo 14’te sunulmustur.

Tablo 14’e gore uygulama sonrasi problemlerde benzetmeye dayali matematiksel akil yiriitme
durumlarina ait oran kontrol grubunda %71 iken deney grubunda %69’dur. Yaraticiliga dayali akil yiritme
gerektiren problem kurma oranlari kontrol grubunda %5 iken deney grubunda %25’tir. 4. sinif 6grenci
seviyesine gore Ust dizeyde kurulan problem oran olarak kontrol grubunda %13 iken deney grubunda
%6’dir. Matematiksel akil yliritme agisindan uygulama sonrasinda kontrol grubunda kurulan problemlerin
%6’sinda nasil bir akil yiiriitme gerektirdigi anlasilmazken deney grubunda kurulan problemlerin hepsinin
nasil bir akil yiritme gerektirdigi anlagilmaktadir.
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Tablo 14
Deney ve Kontrol Gruplarinin Uygulama Sonrasi Problemlerde Matematiksel Akil Yiiriitme Durumlari
Grup Kategori Cevre Zaman Tarti Sivi Toplam  Yiizde
Frekans (%)
(f)
Kontrol Benzetmeye Dayali Akl 18 18 17 18 71 71,0
Grubu  YUritme
Yaraticihga Dayali Akil Yiriitme - 2 2 1 5 5,0
Ust Sinif Seviyesinde Kazanim 5 2 3 3 13 13,0
Gerektiren
Anlasiimayan 2 2 1 1 6 6,0
Bos - 1 2 2 5 5,0
Deney  Benzetmeye Dayali Akl 19 15 16 19 69 69,0
Grubu  Yiritme
Yaraticihiga Dayah Akil Yuritme 4 9 7 5 25 25,0
Ust Sinif Seviyesinde Kazanim 2 1 2 1 6 6,0
Gerektiren
Anlasilmayan - - - - - 0
Bos - - - - - 0
Sekil 6
Deney Grubunda Yaraticilida Dayali Matematiksel Akil Yiiriitme Durumuna Ait Ornek
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Sekil 6’da D2’'nin kurdugu problem dérdinci sinif seviyesine gore yaraticiliga dayah akil yiritme
gerektiren problem olarak ele alinmistir. Bu problemde kisi dikdortgen cercevelerin aralarinda hig bosluk
kalmayacak sekilde dizildiginde dikdoértgen pano olusacaginin farkinda olmalidir. Panonun gevresinin en
az olabilmesi igin ¢ercevelerin dikey mi yatay mi dizilmesi gerektigine karar vermelidir. Problemin ¢6ziim
slirecinde dogru karar verilebilmesi icin yaraticihga dayali akil yuritilmesi gerekir.

Tartisma ve Sonug

Sinif 6gretmeni adaylarinin 6lgme 6grenme alaninda kurduklari problemlerin matematiksel siireg
becerilerine gore incelendigi bu arastirmada, sinif O6gretmeni adaylarinin matematiksel iletisim,
iliskilendirme ve akil yuritme becerilerinde sorunlar yasadigl gorilmistir. Sinif 6gretmeni adaylari
kurduklari problemlerde matematiksel iletisim agisindan matematiksel kavram, sembol ve ifadeleri
kullanmada hatalar yapmistir. Gerek deney gerekse kontrol grubunda, problemlerde matematiksel
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kavramlari, birimleri, kisaltmalari dogru kullanma ve sinif seviyesine uygun gésterimleri kullanma oranlari
dusik dizeydedir. Bununla birlikte 6gretmen adaylarinin sinif seviyesine uygun problem kurmada sorun
yasadiklari da gorilmustir. Yapilan hatalara goére genel olarak uygulama Oncesinde 6lgme 6grenme
alaninda her iki gruptaki 6gretmen adaylarinin matematik konu alan ve matematik dersi 6gretim programi
bilgilerinde eksikliklerinin oldugu ifade edilebilir. Matematiksel iletisim acgisindan kavram, sembol ve
ifadelerin kullaniminda hatalarin oldugu benzer ¢alismalara rastlaniimistir (HoSpesova ve Tichd, 2015;
Kilig, 2013; Serin, 2019; Tekin-Sitrava ve Isik, 2018). HoSpesova ve Ticha (2015) sinif 6gretmeni ve sinif
O0gretmeni adaylarinin kurduklari problemlerde kesirlerle ilgili kavram yanilgilarinin oldugunu ifade
etmistir. Kiig (2013) sinif 6gretmeni adaylarinin kesirlerle ilgili kurduklar problemlerde matematiksel
kavram ve sembollerin hatali kullanimlarinin matematiksel iletisim agisindan sorun olusturdugunu
belirtmistir. Matematiksel kavram ve sembollerin dogru kullaniimasinda 6gretmen adaylarinin alan
bilgilerinin yeterliligine vurgu yapmistir. Tekin-Sitrava ve Isik (2018) benzer olarak sinif 6gretmen adaylari
ile yaptigi calismada problem kurma durumlarini incelemis ve 6gretmen adaylarinin 6gretim programi ve
alan bilgileri yeterli olmadigi icin kazanima uygun problem kurmakta zorlandiklarini ifade etmistir. Serin
(2019) sinif 6gretmeni adaylarinin kurduklari problemlerde matematiksel dil ve anlatim agisindan
hatalarin oldugunu ve 6grenci sinif seviyesine uygun olmayan problemlerin bulundugunu belirtmistir.
Sonug olarak, problem kurma 6gretiminden 6nce kontrol ve deney grubundaki 6gretmen adaylarinin
matematiksel kavram, sembol ve ifadeleri kullanim durumlarinin ve alan bilgilerinin yeterli seviyede
olmadig gérialmustar.

Problem kurma 6gretimi sonrasinda 6gretmen adaylarinin matematiksel iletisim becerilerinin gelistigi
sonucuna varilmistir. Problem kurma 6gretimi ile 6gretmen adaylarinin konu alan bilgilerinde ilerleme
gosterdikleri sdylenebilir. Ogretmen adaylarinin matematik konu alan bilgilerindeki artis, kurduklari
problemlerde matematiksel kavram ve sembolleri dogru kullanmalarini saglamistir. Literatirde problem
kurma 6gretimi ile deneyim saglayan 6gretmen adaylarinin matematiksel kavramlari dogru kullanarak
hata yapma oranlarinin azaldigini gosteren calismalar, arastirmanin sonuglarini destekler niteliktedir
(Ho3pesova ve Ticha, 2015; Leavy ve Hourigan, 2019; Ornek, 2020).

Kontrol ve deney grubu 6gretmen adaylari uygulama 6ncesinde farkl gosterimlerle iletisim kurmada
sozel gosterimi ylksek diizeyde tercih etmislerdir. Her iki grup uygulama 6ncesinde tablo, gorsel/sekil
temsiline ¢ok diusuk diizeyde yer verirken grafik temsiline hi¢ yer vermemistir. Benzer olarak Ellerton
(2013) ve Kilig (2013) sinif 6gretmen adaylarinin problem kurarken genelde s6zel temsili tercih ettiklerini
ve Tekin-Sitrava ve Isik (2018) sinif 6gretmeni adaylarinin hi¢ gorsel temsil kullanmadigini belirtmistir.
Problem kurma 0Ogretimi sonrasinda gruplarin iletisim agisindan farkh temsilleri kullanma durumlari
incelendiginde, kontrol grubundaki 6gretmen adaylarinin kurduklari problemlerde agirlikli olarak sozel
temsile yer vermeye devam ettigi ancak deney grubundakilerin farkli gosterimlerle iletisim agisindan sozel
temsilerin disinda grafik, tablo ve gérsel/sekil de kullandiklari gérilmustir. Leavy ve Hourigan (2019) sinif
o6gretmeni adaylarinin problem kurma dersleri sonrasinda farkli bilgilerini kullanabildigini ve ¢oklu
temsillere yer verilen problemler kurabildiklerini gérmustir. Bu calismada da problem kurma 6gretimi
sonucunda deney grubundaki 6gretmenlerin kurduklari problemlerde farkl temsil bigimlerini kullanma
oranlarinda artis oldugu gorilmistir.

Sinif 6gretmeni adaylarinin uygulama o6ncesi kurduklari problemler matematiksel iliskilendirme
acisindan incelendiginde, problemlerde kavramlar arasi matematiksel iliskilendirme dizeyleri dusiik
kalmistir. Olgme &grenme alaninda sinif dgretmeni adaylarinin kavram yanilgilarinin oldugu gériilmistiir.
Kavramlar arasi iliskilendirmelerin genelde alt kavramlar arasinda yapildigi, farkli kavramlar arasi
iliskilendirmelerin ¢ok fazla yapilmadig sonucuna ulasiimistir. Kontrol ve deney grubundaki 6gretmen
adaylari, uygulama o6ncesinde kurduklari problemlerde kavramlarin farkli gosterimleri arasi
iliskilendirmeyi ¢ok fazla kullanmamislardir. Her iki grup uygulama 6ncesi problemlerde matematigi gercek
hayatla iliskilendirmede basarilidir. Uygulama 6ncesinde sinif 6gretmeni adaylarinin matematigi farkh
disiplinlerle iliskilendirmeleri kontrol grubunda sadece iki problemde olmustur. Ogretmen adaylari
matematigi farkli disiplinlerle iliskilendirmemistir. Bu durum matematigi diger disiplinlerle nasil
iliskilendirmeleri gerektigi konusunda yeterli bilgiye sahip olmamalarindan dolay: olabilir. Benzer olarak
bu sonucu destekleyecek galismalara rastlanilmistir (Coskun, 2013; Ozgen, 2013; Ozgen, 2019; Yavuz-
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Mumcu, 2018). Yorulmaz ve Galiskan (2017) sinif 6gretmeni adaylarinin matematiksel iliskilendirmenin
oneminin farkinda olmalarina ragmen kendilerini yeterli gérmediklerini ifade etmistir. Sinif ve matematik
O0gretmenlerinin matematik derslerinde bu iliskilendirmeye yeterince yer vermedikleri gérulmustur
(Coskun, 2013). Celik ve Saglam-Arslan (2012) sinif 6gretmeni adaylarinin sozel, tablo, sekilsel gésterimler
ve grafikler arasinda gecis yapabilme becerilerini incelemistir. En basarili olduklari temsil gegislerinin
sozelden grafige oldugu gorialmustir. Sekilden grafige gecis ise en basarisiz olduklari alandir. Grafik
olusturmaktan ziyade problemde kullaniimasi gereken grafigi tespit etme konusunda daha basarili
olmuslardir. Mhlolo, Venkat ve Schafer (2012), 6gretmenlerin siniflarinda yaptiklari matematiksel
iliskilendirmelerin dogasini incelerken farkli temsil tirlerini kullanmada vyeterli olmadiklarini
belirtmislerdir. Ogretmenler matematiksel iliskilendirmelerde genelde yiizeysel veya hatal gésterimler
kullanmiglardir. Bu durumun 6grencilerin anlamli matematiksel iliskilendirmeler yapmalarinda engel
olarak ortaya gikacagini belirtmistir.

Problem kurma 6gretimi sonrasinda 6gretmen adaylarinin kavramlar arasi iliskilendirme becerilerinin
gelistigi sonucuna varilmistir. Her iki grubunda kavramlarin farkli gosterimleri arasi matematiksel
iliskilendirme becerilerini kullanmadiklari gérilmustir. Bu durum, problem kurma durumunun kavramin
farkli gosterimleri arasi matematiksel iliskilendirmeyi ortaya koymada yeterli olmamasindan, problem
kurulmasi istenen kazanimlarin sinif seviyesi agisindan elverisli olmamasindan veya 6gretmen adaylarinin
yeterli bilgiye sahip olmamalarindan kaynaklanmis olabilir. Kavramin farkhh goésterimleri arasinda
iliskilendirmeler incelendiginde en fazla iliskilendirmenin ¢evre kazanimiyla ilgili kurulan problemlerde
olmasi nedeniyle iliskilendirmeye kazanimin etkisi oldugundan soz edilebilir. Ayrica ¢cevre kazanimina ait
kurulan sozel problemlerin ¢6zimi dislnildiginde kavramin farkli gosterimlerinin kullanilabilecegi
distnilmektedir. Problem kurma o6gretimi sonrasinda kavramin farkli gosterimleri arasinda
iliskilendirmede gorilen artistan dolaylr 6gretmen adaylarinin 6gretim 6ncesinde bu konuda yeterli
bilgilerinin olmadiklari sonucuna ulagilabilir.

Problem kurma 06gretiminden sonra 6gretmen adaylarinin matematigi gercek hayatla iliskilendirme
durumlarinda ilerleme olmustur. Gruplar, kurduklari problemlerde glinlik hayat baglami kullanmakta
sorun yasamamaktadir. Problem kurma 6gretiminin deney grubunun matematigi farkh disiplinlerle
iliskilendirmelerinde artisa sebep oldugu sonucuna varilabilir.

Deney ve kontrol gruplari uygulama éncesi cogunlukla benzetmeye dayali matematiksel akil ylritme
gerektirecek problemler kurmuslardir. Uygulama oncesinde yaraticihiga dayali akil yiritme gerektiren
problem kurma konusunda sinif 6gretmeni adaylarinin sorun yasadiklari sonucuna ulasilmistir. Her iki
grubun kurdugu problemlerde sinif diizeyinin Ustiinde problemlere rastlaniimistir. Bu durum sinif
o6gretmeni adaylarinin program bilgilerinde eksikliklerinin olmasindan kaynaklanabilir. Benzer olarak
problem kurma ile yapilan calismalarda 6gretmen adaylarinin yaratici akil yliriitme gerektiren problemler
kurmada zorlandiklari goralmustir (Crespo, 2003; Isik ve Kar, 2012; Korkmaz ve Gir, 2006; Ulusoy ve
Kepceoglu, 2018; Xie ve Masingila, 2017). Sinif 6gretmeni adaylarinin kurduklari problemler genelde tek
adimli, basit hesaplamalar iceren rutin problemlerdir (Crespo, 2003; Isik ve Kar, 2012; Korkmaz ve Giir,
2006; Serin, 2019; Xie ve Masingila, 2017). Isik, Isik ve Kar (2011) sinif 6gretmeni adaylari ile yaptig
calismada, kurulan problemlerin dilsel karisikligr olmayan, 6dev niteliginde belirtilen, basit ve Ust diizey
diistinme gerektirmeyen problemler oldugunu belirtmistir. Xie ve Masingila (2017) 6gretmen adaylarinin
kurdugu problemlerin yaraticilik agisindan yeterli diizeyde olmadigini ifade etmistir. Ulusoy ve Kepceoglu
(2018) ilkogretim matematik 6gretmeni adaylarinin kurduklari problemlerin bilissel agidan basit diizeyde
olduklarini gérmustir. Comarli (2018) 68retmenlerin problem kurarken ders kitaplarindakine benzer
problemler kurarak ézgiin problemler kurmakta sorun yasadiklarini ifade etmistir. Ogretmen adaylari ile
yapilan galismalarda da 6gretmen adaylarinin ders kitaplarindaki problemlerden etkilendikleri ve rutin
problem kurduklari belirtilmistir (Korkmaz ve Gir, 2006; Sengiil ve Katranci, 2015). Ders kitaplarinda
cogunlukla rutin problemlere yer verilmesi ve 6gretmenlerin matematik derslerinde sinifta rutin
problemlere yer vermesi 6gretmen adaylarinin yaraticiliktan uzak problem kurmalarinin sebebi olabilir.

Problem kurma 6gretimi sonrasinda deney grubunun yaraticiliga dayali akil ylriitme gerektiren
problem sayilarinda artis olmustur. Benzer olarak yapilan bazi calismalar da 6gretmen adaylarinin problem
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kurma Ogretimi sonrasinda rutin olmayan problem kurmada ilerleme sagladiklarini belirtmislerdir
(HoSpesova ve Tichd, 2015; Leavy ve Hourigan, 2019; Ticha ve HoSpesova, 2009). Problem kurma, hayal
gucli ve vyaraticilik gerektirdiginden 6gretmen adaylari zorlanmislardir. Problem kurma 06gretimi
sonrasinda deney grubundaki yaraticilik gerektiren problem kurma durumlarindaki artisin problem kurma
ile yaraticihk arasindaki iliskiyi ortaya koydugu ifade edilebilir. Ogretim sonrasi deney grubunda 6grenci
seviyesine uygun problem kurma durumunda artis oldugundan 6gretim programi bilgilerinde ilerleme
oldugu sonucuna varilmistir.

Matematiksel siire¢ becerileri agisindan kurulan problemlerde sézel temsil tiirli oldukga fazla olup
matematiksel iliskilendirmede yetersiz kalindig1 gérulmustir. Farkh disiplinlerle iliskilendirme ¢ok fazla
yapilmamistir. Kurulan problemlerin biiylik g¢ogunlugu benzetmeye dayali akil ylritme gerektiren
problemlerdir. Deney grubuna uygulanan problem kurma 6gretimi sonrasinda sinif 6gretmeni adaylarinin
problem kurma durumlarinda artis saglanmistir. Kurduklari problemler ¢ogunlukla kazanimlara uygun ve
¢Ozilebilir niteliktedir. Problemlerde matematiksel iletisim acisindan sozel gésterimin yaninda tablo ve
gorsel/sekil temsilini kullanmada 6nemli artis gériilmustir. Matematiksel iliskilendirmeler agisindan genel
olarak ilerleme saglanmistir. Ancak kavramin farkli gosterimleri ve farkli disiplinler ile iliskilendirmede
artisin oldukg¢a az oldugu gorltlmustir. Matematiksel akil yiriitme agisindan deney grubu yaraticiliga
dayali akil ylritme gerektiren problem kurmada ilerleme gdstermistir. Problem kurma 6gretimi, sinif
o6gretmeni adaylarinin problem kurma durumlarini olumlu sekilde etkilemistir.

Oneriler

Matematik 6gretimi dersinde sinif 6gretmeni adaylarinin matematik konu alan bilgisini ve matematik
o6gretimi program bilgisini ortaya koymak icin problem kurma galismalarina yer verilebilir.

Matematik 6gretimi dersinde sinif 6gretmeni adaylarinin farkli temsilleri kullanma, farkh disiplinleri
matematik dersi ile iliskilendirme ve yaraticili§a dayali akil yiritme becerilerinin gelisimine dayal
¢alismalar yapilabilir.

Problem kurma 6gretimi segmeli ders olarak sinif 6gretmenligi lisans programina yerlestirilebilir.

Sinif 6gretmeni adaylari ile farkli sinif seviyelerinde ve farkli 6grenme alaninda problem kurma
calismasi yapilabilir.

Matematiksel iliskilendirme becerilerinin ortaya konmasinda kurulan problemler ¢éziimiiyle ele
alinabilir.

Matematik 6gretmeni adaylarinin problem kurma durumlari arastirmada kullanilan kavramsal gergeve
ile matematiksel siire¢ becerileri agisindan incelenebilir.

Yazar Katki Orani
Yazarlar, calismaya esit oranda katki sunmuslardir.
Etik Beyan

"Bu arastirmanin planlanmasi, verilerin toplanmasi, analizi ve raporlanmasi sirasinda “Yiksekogretim
Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesi”’nde yer alan etik ilke ve kurallara uyulmustur.
Bilimsel Arastirma ve Yayin Etigi'ne aykiri herhangi bir uygulama yapilmamis ve arastirmaya katilan tim
bireysel katilimcilardan bilgilendirilmis onam alinmistir."

Catisma Beyani

Yazarlar ¢alisma kapsaminda herhangi bir kurum veya kisi ile ¢ikar ¢atismasi bulunmadigini beyan
etmektedirler.

Bu arastirma birinci yazarin ‘Beceri temelli problem kurma 6gretiminin etkililigii’ bashkli doktora
tezinden tiiretilmistir.
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