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ABSTRACT

The purpose of this study was to examine the perspectives and practices of
middle school mathematics teachers regarding instructional creativity and to
reveal to what extent the perspectives and classroom practices overlap. This
qualitative study employed a case study design and involved four middle
school mathematics teachers as participants. In the process, face-to-face
interviews were conducted with the teachers to obtain their perspectives on
instructional creativity. Three selected lessons were observed, and video and
audio were recorded. After being informed about instructional creativity, the
teachers were asked to create a lesson plan based on creative teaching, and
this lesson was also recorded. Semi-structured interviews were conducted
with the teachers at all stages, and the interviews were supported by lesson
observations. The data were analyzed by content analysis method. The
findings revealed that in their perspectives and practices, teachers mostly
mentioned applied concepts  and
interdisciplines in terms of flexibility component and student discoveries in
terms of originality component in their lessons. On the other hand, it was
determined that teachers paid very little attention to the elaboration
component both in the interviews and in the practices. The findings indicated

and connecting  mathematical

that teachers' perspectives and practices regarding instructional creativity do
not overlap sufficiently. Especially in the last lessons observed after the
information about instructional creativity, it is noteworthy that very few
creative practices were observed as in other lesson observations. The findings
indicated that teachers need professional development opportunities in terms
of creative lesson teaching. The findings were discussed in the light of the
related literature.
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Introduction

One of the many responsibilities expected from teachers is to help their students develop skills that
will support them to be successful. In the 21% century, when looking at the skills that will support
students to be successful in many fields, learning, and innovation skills (creativity and innovation,
critical thinking and problem-solving, communication, cooperation) draw attention (Partnership
for 21%t Century Learning, 2019). Creativity skill, one of these skills, is an important skill that
contributes to the formation of innovations in science.

21+t century skills-based professional development programmes emphasize that teachers should
support and inspire students' learning and creativity (Voogt & Roblin, 2010). The National Council
of Teachers of Mathematics [NCTM] (2000) also underlines the importance of developing the
creativity of students at different grade levels in mathematics lessons. Similarly, the Ministry of
National Education [MoNE] (2009) emphasizes the necessity of raising creative individuals and
considers creative thinking skills within the scope of common skills. In light of the key principles
highlighted by both international and national educational institutions, it is evident that assessing
the extent to which teachers incorporate creative practices in their teaching is crucial. This is where
the concept of instructional creativity becomes relevant.

Mathematical and Instructional Creativity

The definition of mathematical creativity is reached by transferring creativity to the mathematical
domain. As underlined by Mann (2006), based on the literature, mathematical creativity is
addressed by adapting the concepts of fluency, flexibility, and originality to mathematics.
Nadjafikhah et al. (2012) consider creativity in mathematics not as discovering a new product but
as revealing a situation that was previously known but not yet known to the individual. Sriraman
(2005) explores the concept of mathematical creativity in both professional and educational
contexts. In the professional domain, mathematical creativity is characterized by original
contributions that advance existing knowledge, as well as the capacity to formulate novel
questions that pave the way for further inquiry by other mathematicians. On the other hand,
creativity at the school mathematics level involves skills such as developing innovative solutions
to problems and generating new questions by addressing problems from a different and
imaginative perspective. Erynvck (1991) asserts that mathematical creativity encompasses
problem-solving abilities. The literature suggests that fostering mathematical creativity involves
encouraging students to move beyond conventional approaches, think flexibly and innovatively,
rely on intuition and imagination, and form new connections between mathematical concepts
(Haylock, 1987). On the other hand, as Haylock (1987) emphasizes, it is rarely witnessed that
creative thinking opportunities are given to students in mathematics classrooms; on the contrary,
students are usually forced to look at mathematics from a narrow framework with the use of
routine algorithms and rote methods. At this point, it is necessary to address the instructional
creativity of teachers who are expected to implement mathematical creativity in their classrooms
and develop their students' creativity skills.

Lev-Zamir and Leikin (2011) highlight that fostering mathematical creativity in students is a key
objective of mathematics education. Achieving this requires creative educators who actively
promote creativity and engage student interest. They argue that creative learning emerges in
environments where students play an active role in the learning process. Additionally, Lev-Zamir
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and Leikin (2011, 2013) introduced a framework for analyzing creativity in mathematics
instruction. In their framework, the researchers incorporated the criteria of fluency, flexibility,
originality, and elaboration, as outlined by Torrance (1974), and explored both teachers' and
students' perspectives on creativity in mathematical and pedagogical contexts. They categorized
creativity in mathematics teaching into two domains: student-oriented and teacher-oriented.
Teacher-oriented creativity refers to creative behaviours initiated by teachers during instruction,
while student-oriented creativity is characterized by students' actions that foster the development
of their own creative potential. Since the researchers accepted fluency as a general feature of
education and training processes, the research model consists of flexibility, originality, and
elaboration components, which are subcategories of creativity.

According to Lev-Zamir and Leikin (2011), the flexibility category includes behaviours in
mathematics teaching that involve mathematical or pedagogical adjustments related to problem-
solving in different ways. Flexibility is about changing thoughts and finding solutions to a
problem in different ways. Originality is about finding unique ways to engage in a cognitive or
artistic activity in a unique way and refers to teacher or student behaviours that consist of new
ideas and solutions. Elaboration is the ability to express and generalise ideas and is recognised as a
higher level of mathematical sophistication through ideas and actions. These elements are
interrelated and do not necessarily exist together.

In mathematics lessons, teachers are often expected to create an unexpected plan or to make a
difference in the ongoing teaching process and therefore to be flexible (Leikin & Dinur, 2007).
Teachers are expected to be flexible in responding to students' sudden questions (Leikin & Dinur,
2007). Movshovitz-Hadar (1988) states that teachers” being authentic in their lessons contributes to
students” motivation. However, Polya (1963) mentions that it is difficult for teachers who do not
have a doctorate or master's degree to direct students' creative activities since they do not have any
individual research experience.

There are various studies on mathematical creativity in the international literature (Hadar &
Tirosh, 2019; Joklitschke et al, 2021; Kattou et al, 2013; Leikin, 2009, 2013; Leikin & Elgrably, 2020;
Leikin & Lev, 2007, 2013; Leikin & Sriraman, 2022; Leikin et al, 2013; Levav-Waynberg & Leikin,
2012; Nadjafikhah et al, 2012; Schoevers et al, 2018; Shriki, 2010; Sriraman, 2005). Studies focusing
specifically on instructional creativity were carried out by Leikin and Lev-Zamir (Lev-Zamir &
Leikin, 2011, 2013).

Looking at the national literature, there are various studies examining the views on mathematical
creativity, the creativity of students studying in different types of schools, creativity through
problem solving and construction, creativity self-efficacy perceptions, the effect of textbooks,
models and software in terms of creativity, and teachers' support and development of creativity
(Adigtizel, 2017; Akay, 2006; Aksungur Altun, 2020; Alkan, 2014; Aydag, 2021; Ayvaz, 2019; Bal
Sezerel, 2019; Demir & Acikgiil, 2021; Diindar, 2015; Ergin, 2019; Kandemir, 2006; Kaya, 2020;
Kiymaz, 2009; Kirisci, 2019; Melek, 2021; Ozel & Bayindir, 2015; C)zgﬁr & Dogan, 2019; Sengil Akar,
2017; Tagkin, 2016; Yildiz & Baltaci, 2018; Yilmaz, 2014). On the other hand, no study on
mathematics teachers' instructional creativity was found in the national literature. The study of
Ozel and Bayindir (2015), in which teachers argued that they performed creative teaching, but
stated that they could not reflect these views to their creative teaching examples, was conducted
with classroom teachers.
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Purpose of the Study and Research Questions

This study aimed to investigate mathematics teachers’ perspectives and practices regarding
instructional creativity, and to determine the extent to which these perspectives align with their
classroom practices. To achieve this, the following research question was posed: What are
mathematics teachers' perspectives and practices on instructional creativity, and to what extent do
they overlap?

Method

Research Design

This study, which aims to examine the perspectives and practices of middle school mathematics
teachers on instructional creativity, is qualitative research by nature. A case study design was
employed in this research. Case study is a research method that involve an in-depth investigation
of an event, program, or specific period, utilizing multiple data sources within its natural context
(Patton, 2014). There are various types of case studies. This research employed a holistic multiple-
case design, in which several cases are individually analyzed comprehensively to address a
problem, and a comparative analysis of these cases is conducted in the final phase (Yildirim &
Simgek, 2021). In this study, four middle school mathematics teachers working in selected public
schools in Erzurum province centre and their instructional creativity constituted more than one
case.

Participants

In this research, due to the goal of exploring the detailed experiences of a small participant group,
four middle school mathematics teachers were selected through purposive sampling. Purposive
sampling can be classified in different ways; however, this study followed convenience sampling
based on Patton’s (2014) classification. According to Patton (2014), convenience sampling involves
selecting participants based on ease of accessibility, thereby adding practicality to the research. In
this study, four teachers with varying professional experience from public schools in the city
centre of Erzurum, where the first researcher was employed, were chosen. The voluntary
participation of these teachers formed the basis of the selection process. The ethical permissions
required within the scope of the study were obtained by the Ordu University Social and Human
Sciences Research Ethics Committee with the decision numbered 2022-148 dated 15.06.2022. Table
1 provides details about the teachers. To adhere to ethical guidelines, the abbreviations T1, T2, T3,
and T4 were used in place of the teachers' actual names.

Table 1
Teachers’ Age, Professional Experience, and Classroom Levels
Teacher Age Professional Experience Classroom Levels
T1 29 6 6
T2 32 10 7-8
T3 25 3 7
T4 28 7 5-6-7-8

T1 worked at a school in the provincial centre with a large student population and high academic
achievement compared to other schools in the region. T2, the most experienced teacher, worked at
a boarding school where student achievement was average in comparison to the provincial centre.
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T3 taught at the same school as Tl. T4 was employed at a school with average student
achievement relative to the provincial centre. All the teachers have remained at the schools where
they were initially appointed, and actively participated in courses and extracurricular activities at
their schools. All participants were female and held undergraduate degrees.

Data Collection

Teacher interviews and lesson observations were used as data collection tools in the study. Semi-
structured interview questions were prepared in the light of the literature (Lev-Zamir & Leikin,
2011, 2013) and submitted to the expert opinion of a mathematics educator. Interviews were
conducted four times with each teacher, one before and one after each lesson. Through interviews
and lesson observations, it was aimed to compare teachers' perspectives on instructional creativity
and their practices. For the first three observations, the teacher lesson observations were conducted
in the lessons where the teachers thought that they were teaching creatively and invited the
researcher. Before the fourth and last lesson observation, the first researcher informed the teachers
about the practices related to the indicators for each component of instructional creativity. In the
light of the information given, teachers were asked to plan a creative lesson, and these lessons
were observed. All observed lessons of the teachers were video and audio recorded.

The aim of the pre-lesson interviews conducted with the teachers before each lesson observation
was to get their ideas about creativity in the lessons to be observed and to reveal their instructional
goals. In the pre-lesson interviews, the teachers were asked “What are the characteristics that make
the lesson you will teach creative?” and “What are the points you will pay special attention to in
the lesson? What will we be able to observe about creativity?”.

In order to evaluate teachers' lessons in the context of instructional creativity, an observation form
developed in the light of the literature and under expert control was used. In this form,
instructional creativity components and indicators were discussed, and the observation status of
the indicators was coded in the categories of “yes” and “no”. During the lesson observations,
additional observation notes were taken when necessary.

After each lesson observation, post-lesson interviews were conducted with the teachers to make a
final evaluation of the lessons. In these interviews, the teachers were asked “Did this lesson go as
you planned? How did it go? If not, why not? What kind of decisions did you make outside the
plan? Why?”, “If you were to teach this lesson again, what would you pay attention to?”.

Data Analysis

All data were analyzed using the content analysis technique, with Lev-Zamir and Leikin's (2011,
2013) studies serving as the analytical framework. This framework was selected because its
elements—flexibility, originality, and elaboration—are reflective of creative teaching practices.
Accordingly, in the first stage, based on the studies of Lev-Zamir and Leikin, the first coding of the
data was carried out in order to reveal the instructional creativity of the teachers. In this first
coding phase, since the student-focused creativity codes in the model were not encountered, it was
decided to focus only on teacher-focused codes within the scope of the research. In addition, when
the data were coded, it was seen that the data were not separated in terms of mathematical and
pedagogical aspects. For this reason, necessary changes were made to Lev-Zamir and Leikin's
model, and the themes and codes in Table 2 were taken as the basis for this study.
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To ensure validity and reliability in the study, several strategies were employed. For credibility
(internal validity), long-term interaction was established through multiple interviews and
observations. Data collection was depth-oriented, involving the recordings of four different lessons
from each teacher across a semester, supplemented by observation notes. Additionally,
triangulation was achieved by using diverse data collection methods (observation and interview)
and by including participants with varying characteristics (Yildirrm & Simsek, 2021). For
transferability (external validity), detailed description was used by including direct quotations,
and purposive sampling was used by determining the participants of the research with the easily
accessible case sampling method (Erlandson et al., 1993 as cited in Yildirim & $imsek, 2021). For
consistency (internal reliability), the data were coded separately by the researchers. At this stage,
inter-coder reliability was calculated as 97% using Miles and Huberman's (1994) formula. Then, the
coders came together and compared their coding. The coding process was completed with full
consensus.

Findings

When the pre- and post-lesson interviews of the four teachers participating in the study and the
analyses of the four lessons observed in total are made, the relationships between the perspectives
and practices are revealed. The data revealing the instructional creativity components of the
teachers are given in Table 2.

Table 2
Instructional Creativity Components’
Instructional Creativity Indicators/Codes Interviews (I) Practices (P)
Components/ Themes
Flexibility Connecting mathematical concepts T1-11, T1-14, T2-14, T1-P2, T1-P4, T2-P3, T3-P2,
and interdisciplines T3-12, T4-13, T4-14 T4-P2, T4-P4
Connecting with real life T1-12, T1-13, T2-13, T1-P2, T2-P3, T4-P2, T4-P4
T4-14
Solving problems in multiple ways T2-I1, T3-11, T4-14 T1-P1, T1-P3, T1-P4, T2-P4
Using multiple representations T1-11, T2-13, T3-14, T3-P4, T4-P2
(preparing teaching material T4-12
suitable for student level)
Adjusting the content according to T3-11 T1-P3, T1-P4, T2-P1, T2-P2
the student level (going outside the
plan)
Using different teaching methods T3-13, T3-14 -
Originality Allowing students to generate new T1-11 T1-P3
ideas
Going out of the textbook T1-11 T2-P3, T4-P2
Making the subject interesting T2-14 T1-P2, T1-P4
(motivational innovations) T3-P3
Including student discoveries T1-11, T1-14, T2-14, T3-P2, T4-P4

T3-11, T3-12, T4-11,
T4-12, T4-13, T4-14

Elaboration Making generalizations by T4-12, T4-14 -
developing mathematical ideas
Posing problems 12-14 i

*T represents the teachers, I# represents the order of the interviews, P# represents the order of the practices
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According to Table 2, connecting mathematical concepts and interdisciplines indicator under the
flexibility component was addressed by T1, T2, T3 and T4 both in the interviews and in the
practices. It was observed that T1, T2 and T4, except T3, mentioned the connecting with real life
indicator; T2 only mentioned the solving problems in multiple ways indicator; T3 and T4 mentioned
the using multiple representations indicator; on the other hand, no teacher mentioned the adjusting
the content according to the student level or using different teaching methods indicators in both
interviews and practices. In originality component, only T1 mentioned allowing students to generate
new ideas in both interviews and practices; going out of the textbook and making the subject interesting
were not mentioned by any teacher in both interviews and practices; and including student
discoveries was mentioned by T3 and T4. In the elaboration component, no teacher was found to
include the related indicators in both the interviews and the practices. The findings are discussed
under separate subheadings for each teacher below.

Findings Related to T1's Interview and Lesson Practices

The data revealing the instructional creativity components of the T1 are given in Table 3 below.

Table 3
Findings Related to T1’s Interview and Lesson Practices
Instructional Indicators/Codes Interviews (I) Practices (P)
Creativity
Components/
Themes
Flexibility Connecting mathematical concepts T1-11, T1-14 T1-P2, T1-P4
and interdisciplines
Connecting with real life T1-12, T1-13 T1-P2
Solving problems in multiple ways - T1-P1, T1-P3, T1-P4
Using multiple representations T1-11 -

(preparing teaching material suitable
for student level)
Adjusting the content according to - T1-P3, T1-P4
the student level (going outside the
plan)
Using different teaching methods -—-- -—--

Originality Allowing students to generate new T1-I1 T1-P3
ideas
Going out of the textbook T1-11 -
Making the subject interesting ---- T1-P2, T1-P4
(motivational innovations)
Including student discoveries T1-11, T1-14 -
Elaboration Making generalizations by -—-- -
developing mathematical ideas
Posing problems S ---n

When the indicators that emerged in the interviews and practices in Table 3 were analyzed, it was
seen that while T1 expressed the indicator of connecting mathematical concepts and interdisciplines
within the scope of the flexibility component of instructional creativity in the interviews, she also
addressed this indicator in her lessons. For example, in the interview conducted after the first
lesson implementation, T1 stated that she provided the connecting mathematical concepts and
interdisciplines as follows:
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. We went especially through geometry. We did this; we actually checked both an
interdisciplinary transition and the readiness of the children for the previous years ... When given
more than one rectangle, can they see that the long side of all of them is the same? We realised
these and combined this with common factor and distributive property.

T1 included this indicator in the second and fourth lesson practices. In the second lesson practice,
T1 made associations based on other number groups while introducing the subject of integers as
follows:

Among the numbers you have learnt so far, for example, you have learnt the natural numbers. In
our previous topic, we talked about prime numbers as a group of numbers, not a set of numbers.
Prime numbers are actually a set of counting numbers, it goes on forever. The numbers you have
seen so far did not have any sign in front of or behind them, right? ... But integers will not be like
that. If you are aware of integers (as in the lift example), they have an up, down, and fixed point

In the fourth lesson practice, T1 aimed to express fractions with decimal notation and made
associations between decimal notation and simple and compound fractions and with the number
line. It was observed that T1 included the indicator of connecting with real life within the scope of
the flexibility component of instructional creativity in the interviews and also addressed this
indicator in her lesson. In the second application in which T1 included this indicator, she made
associations with profit and loss in whole numbers, temperature degrees and height (the state of
the object being above or below the sea level). It was also observed that T1 included expressions
about using multiple representations in an interview, but did not include this indicator in any of her
lessons. In addition, within the scope of the flexibility component, there were two codes that T1
did not include in the interviews but handled in her practices. The first one was solving problems in
multiple ways, and T1 gave a hint that the area of a rectangle can be found in more than one way in
the first lesson. Similarly, she also included this indicator in the third lesson practice and stated
that in cases where one of the numbers in the denominator was equal to a multiple of the other, it
was sufficient to expand only the smaller one. The other indicator that T1 did not address in the
interviews but included in her practice was adjusting the content according to the student level. T1
included this indicator in her third implementation on addition and subtraction operations with
fractions. In a situation where a student asked how to carry out the operation when the opposite
situation was in question instead of subtracting the small fraction from the large fraction, T1 went
out of the lesson plan and answered the question with examples appropriate to the student level.
T1 did not use different teaching methods neither in the interviews nor in her practices.

T1 expressed allowing students to generate new ideas within the scope of the originality component of
instructional creativity and also included this in her third implementation. Accordingly, in the
third implementation on addition and subtraction operations with fractions, T1 provided an
opportunity for a student to generate new ideas by asking questions to a student who asked how
to carry out the operation when asked to subtract the larger fraction from the smaller fraction. In
the interviews, T1 made statements about the indicators of going out of the textbook and including
student discoveries, but she did not implement these in any of her lessons. For example, T1
mentioned the importance of student discovery in the interview as follows, but it was observed
that she did not realise this in her lesson practices:

One of the points we pay attention to in creativity is this. It is especially an activity for the student
to learn how to learn. In other words, it will especially develop the cognitive aspect. Ensuring
that the student reaches the learning by himself/herself rather than presenting the information. I
think this has an important effect on creativity.
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T1 did not make any comments about the indicator of making the subject interesting in the
interviews, but she applied this indicator in her second and fourth lessons. For example, in her
second lesson, it was observed that T1 drew attention by giving an example from a field that
students were interested in.

It was observed that T1 did not include any indicator for elaboration component on the basis of
interviews and practices. As a result, when T1's perspectives and practices were compared, it was
observed that T1 mentioned some indicators in the interviews but did not include them in her
practices, and did not include some indicators in her perspectives but included them in her
practices. It is also seen from Table 3 that the indicators that T1 included in the fourth practice
were not more than the other practices contrary to the expectations.

Findings Related to T2's Interview and Lesson Practices

The data revealing the instructional creativity components of the T2 are given in Table 4 below.

Table 4
Findings Related to T2's Interview and Lesson Practices
Instructional Creativity Indicators/Codes Interviews (I) Practices (P)
Components/ Themes
Flexibility Connecting mathematical concepts T2-14 T2-P3
and interdisciplines
Connecting with real life T2-13 T2-P3
Solving problems in multiple ways T2-11 T2-P4
Using multiple representations T2-13 -

(preparing teaching material
suitable for student level)
Adjusting the content according to -—-- T2-P1, T2-P2
the student level (going outside the
plan)
Using different teaching methods -—-- ----

Originality Allowing students to generate new - -
ideas
Going out of the textbook - T2-P3
Making the subject interesting T2-14 -
(motivational innovations)
Including student discoveries T2-14 -
Elaboration Making generalizations by - -
developing mathematical ideas
Posing problems T2-14 -

When the indicators that emerged in the interviews and practices in Table 4 were analyzed, it was
seen that while T2 expressed the indicator of connecting mathematical concepts and interdisciplines
within the scope of the flexibility component of instructional creativity in an interview, she also
addressed this indicator in one of her lessons. In the third lesson where probability was discussed,
T2 made associations between probability and data processing through table interpretation.
Similarly, while T2 expressed the indicator of connecting with real life within the scope of the
flexibility component of instructional creativity, it was also observed that she addressed this
indicator in her lesson. In teaching the concepts related to probability, T2 made a real-life
relationship by talking about the election of the president and vice president through an in-class

1282



Esra Uzun ¢ Aslihan Osmanoglu

example. Another flexibility indicator that T2 mentioned in the interview and included in her
practice was solving problems in multiple ways. During the practice, T2 showed multiplication with
algebraic expressions with the area of the rectangle and showed the total area of the rectangle in
different ways, including the total area of the rectangles forming it and the product of the short
and long sides. It was also observed that T2 made a statement about using multiple representations in
an interview but did not include it in her practices. T2 did not include the indicator of adjusting the
content according to the student level of the flexibility component of instructional creativity in the
interviews, but she addressed it in two of her practices. Accordingly, in the first implementation,
T2 explained the division operation in a simpler way according to the level of a student who had
problems in the division of whole numbers. In the second application, T2 explained the situation of
zeros on the far right of the comma in decimal representations by showing the same situation on
fractions in accordance with the student's level.

Within the scope of the originality component of instructional creativity, T2 did not include the
opportunity for allowing students to generate new ideas either in the interviews or in the practices. It
was observed that T2 did not include the indicator of going out of the textbook in the interviews, but
in her third implementation, she went out of the textbook and included examples from an
application on the smart board. In addition, T2 mentioned the indicators of making the subject
interesting and including student discoveries in her fourth interview. The following example can be
given for the indicator of including student discoveries that T2 expressed in the interview:

What makes this lesson creative... We will let the children discover some things by themselves.
We will make them develop some rules by themselves and arrive at some formulas by themselves

It was observed that T2 did not apply these indicators in any of her lessons.

Within the scope of the elaboration component of instructional creativity, it was observed that T2
mentioned posing problems in an interview as “We will allow children to pose problems about the
subject on their own”, but she did not apply it in any of her lessons. T2 did not include making
generalizations by developing mathematical ideas either in the interviews or in the practices. As a
result, when T2's perspectives and practices were compared, it was seen that she mentioned some
indicators in the interviews but did not include them in her practices, and she did not mention
some of them in the interviews but included them in her practices. Contrary to expectations, it was
seen that the indicators that T2 included in the fourth practice were not more than the other
practices.

Findings Related to T3's Interview and Lesson Practices
The data revealing the instructional creativity components of the T3 are given in Table 5 below.

When the indicators that emerged in the interviews and practices in Table 5 were analyzed, it was
seen that T3 included the indicator of connecting mathematical concepts and interdisciplines within the
scope of the flexibility component of instructional creativity in both the interview and the practice.
T3 made associations with the properties of addition with integers in a lesson in which she
conducted addition with rational numbers. She also mentioned in the interviews about solving
problems in multiple ways: “Since I will move on to a new topic in the lesson, it is important for them
to make sense of the subject and to be able to solve problems in different ways for the lesson to be
creative.” However, she did not apply this in any of her lessons. T3 addressed the indicator of
using multiple representations both in an interview and in her lesson. Accordingly, T3 practiced
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using algebraic and verbal representations of algebraic expressions in her fourth lesson. It was
observed that T3 included the codes of adjusting the content according to the student level and using
different teaching methods in the interviews but did not apply them in any of her lessons.

Table 5

Findings Related to T3’s Interview and Lesson Practices
Instructional Creativity Indicators/Codes Interviews (I) Practices (P)
Components/ Themes

Flexibility Connecting mathematical concepts T3-12 T3-P2
and interdisciplines
Connecting with real life - -
Solving problems in multiple ways T3-I1 -
Using multiple representations T3-14 T3-P4
(preparing teaching material
suitable for student level)
Adjusting the content according to T3-I1 -
the student level (going outside the
plan)
Using different teaching methods T3-13, T3-14 -
Originality Allowing students to generate new - -
ideas
Going out of the textbook ---- -
Making the subject interesting ---- T3-P3
(motivational innovations)
Including student discoveries T3-11, T3-12 T3-P2
Elaboration Making generalizations by - -
developing mathematical ideas
Posing problems S —

T3 did not include the indicator of making the subject interesting within the scope of the originality
component of instructional creativity in the interviews, but she addressed it in her practice. While
determining the group names of the students in the third lesson, T3 used various practices to make
the process interesting. T3 included the indicator of including student discoveries within the scope of
the originality component both in the interviews and in her practice. In the interview, T3 stated, “...
When I was planning, I was thinking of letting the students explore, and this is what happened.”
In her second implementation, she gave students the opportunity to explore the properties of
addition of rational numbers instead of giving them directly.

There are no indicators in T3's perspectives and practices regarding the elaboration component of
instructional creativity. As a result, when T3's perspectives and practices were compared, it was
seen that she mentioned some indicators in the interviews but did not include them in her
practices, and she did not mention some indicators in the interviews but included them in her
practices. It is understood that the indicators that T3 included in the fourth practice were not more
than the other practices contrary to expectations.

Findings Related to T4's Interview and Lesson Practices

The data revealing the instructional creativity components of the T4 are given in Table 6 below.
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Table 6
Findings Related to T4’s Interview and Lesson Practices
Instructional Creativity Indicators/Codes Interviews (I) Practices (P)
Components/ Themes
Flexibility Connecting mathematical concepts T4-13, T4-14 T4-P2, T4-P4
and interdisciplines
Connecting with real life T4-14 T4-P2, T4-P4
Solving problems in multiple ways T4-14 e
Using multiple representations T4-12 T4-P2

(preparing teaching material
suitable for student level)
Adjusting the content according to - -
the student level (going outside the
plan)
Using different teaching methods - -
Originality Allowing students to generate new - -
ideas
Going out of the textbook - T4-P2
Making the subject interesting -—-- -
(motivational innovations)

Including student discoveries T4-11, T4-12, T4-13, T4-P4
T4-14
Elaboration Making generalizations by T4-12, T4-14 -

developing mathematical ideas
Posing problems -— —

When the indicators that emerged in the interviews and practices in Table 6 are analyzed, it is seen
that T4 included the connecting mathematical concepts and interdisciplines indicator within the scope
of the flexibility component of instructional creativity in both the interview and the practices. In an
interview, T4 stated that “... Creativity will be ensured because it will be associated with the topics
of change property in multiplication, simplification with fractions, equivalent fractions.” and
addressed this indicator in the second and fourth lesson practice. It was observed that T4 made
associations by giving examples related to the science lesson in the second lesson in which she
conducted the probability topic. In the fourth lesson, she provided an opportunity for one of her
students to establish a relationship between decimal representation and fraction. Within the scope
of the flexibility component, T4 included connecting with real life in both her interview and
practices. T4 explained the concepts of probability by associating them with real life situations in
her second lesson. Similarly, in her fourth lesson, she explained the concepts of area and perimeter
by giving examples from the school garden, and explained another example in the same lesson by
associating it with shopping in daily life. Another indicator that T4 included in both interview and
practice within the scope of flexibility component was using multiple representations. T4 addressed
this indicator by using materials in her second lesson. On the other hand, T4 included the indicator
of solving problems in multiple ways within the scope of the flexibility component in an interview but
did not address this indicator in her practices.

T4 did not include the indicator of going out of the textbook within the scope of the originality
component of instructional creativity in the interviews, but addressed it in her practices. In the
second lesson, T4 went out of the textbook and included an experiment and dice game. The
indicator that T4 both expressed in the interviews and practiced in her lesson within the scope of
originality component was including student discoveries. In her interview, T4 stated, “I will
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especially ask students to produce their own solutions for a while.” In her fourth lesson, she
created an environment that would allow students to discover the problem solution instead of
giving them the solution directly.

Within the scope of the elaboration component of instructional creativity, for the indicator of
making generalizations by developing mathematical ideas, it was observed that T4 stated “... It will be
up to them which ones they will associate with here. I will ask them to reach a generalization in
this way.” However, it was observed that she did not include this in any of her practices. As a
result, when T4's perspectives and practices were compared, it was seen that she mentioned some
indicators in the interviews but did not include them in her practices, and she did not mention
some of them but included them in her practices. Contrary to expectations, the indicators that T4
included in the fourth practice were not more than the other practices.

Discussion

This study explored middle school mathematics teachers' perspectives and practices related to
instructional creativity, focusing on the alignment between their perspectives and classroom
practices with respect to the components of flexibility, originality, and elaboration. The findings
indicated that, regarding the flexibility component, teachers primarily emphasized connecting
mathematical concepts and interdisciplines in their perspectives, and this was reflected in their
instructional practices. NCTM (2000) emphasizes that connecting mathematical ideas helps
students perceive mathematics as an integrated whole rather than a fragmented structure and
suggests that lasting learning occurs in classrooms where such connections between mathematical
concepts are made. The inclusion of this element in the practices of each teacher in the study can be
regarded as a positive outcome. Furthermore, with the exception of one teacher, it was noted that
the teachers incorporated connecting with real life during the interviews. Such associations are
commonly integrated into curriculum outcomes, encompassing both connections between
mathematical concepts and their real-world applications (MoNE, 2013; MoNE, 2018). In this
context, it is advantageous that teachers reflected these elements in their interviews.

Regarding the flexibility component, specifically adjusting the content according to the student level
(going outside the plan), Lev-Zamir and Leikin (2011) reported that teachers adapted content
through modifications in operations and numbers. Additionally, their research highlighted that
teachers often made abrupt changes in the teaching environment and incorporated various
materials. Lev-Zamir and Leikin (2013) further observed that teachers linked instructional
creativity with tailoring content to student levels. In contrast, this study found that only one
teacher mentioned such adjustments during the interviews, differing from the findings of Lev-
Zamir and Leikin's (2011, 2013) studies. It is emphasized that when planning the teaching process,
teachers should be prepared to adapt to unforeseen changes that arise during instruction, and that
mathematics should be accessible to all students, not just a select group (NCTM, 2000). However,
this finding suggests that teachers did not sufficiently prioritize adjusting the content according to the
student level. Likewise, only two teachers incorporated this aspect into their practices.
Consequently, it may be beneficial to provide teachers with additional training and support to
address this gap.

In terms of the flexibility component, the findings indicated that teachers included the indicator of
using multiple representations in the interviews. This finding is positive considering the need to
select problems in which students can use different representations during instruction and to
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provide opportunities for students to use different representations (Van de Walle et al., 2021). Two
teachers in Lev-Zamir and Leikin's (2013) study also mentioned the indicator of using different
representations and different models in the interviews. On the other hand, it is thought-provoking
that only two teachers in the current study included this indicator in one of their practices.

It was seen that only one teacher included the indicator of using different teaching methods in the
interviews and none of the teachers included this indicator in the practices. This finding is in line
with Lev-Zamir and Leikin's (2013) study. In Lev-Zamir and Leikin's study, while the two teachers
included statements about implementing instructional creativity in their statements, only one of
them realized this in their practices. From this, it is possible to conclude that the indicators of
instructional creativity are not sufficiently included in classroom practices. At this point, it should
be taken into consideration that teachers do not prefer alternative methods and that students,
especially those who grow up in classes with a rote learning approach, will have difficulties in real
life situations (Mann, 2006).

Three teachers addressed the indicator of solving problems in multiple ways in the interviews and
two teachers included this indicator in the practices. In Diindar's (2015) study examining
prospective mathematics teachers' views on mathematical creativity, it was observed that
prospective mathematics teachers frequently included using different teaching methods and
solving problems in different ways in their interviews. At this point, the possible positive effects of
the education received by prospective teachers and the possibility that experienced teachers may
have moved away from these effects come to mind. Considering that teachers should provide
students with different perspectives through problems (NCTM, 2000), the fact that it was
determined that teachers did not sufficiently take these skills into account, especially in practices,
indicates that teachers should be supported more in these points.

The findings showed that in terms of the originality component, teachers mostly discussed
including student discoveries in the interviews. This finding is parallel to the findings of Lev-Zamir
and Leikin (2011). In Lev-Zamir and Leikin's study, they found that teachers addressed including
student discoveries in terms of instructional creativity. Considering that effective teaching will
emerge by including student discoveries and students should be given the opportunity to
develop their discovery skills (NCTM, 2000), it is thought that it is important that the teachers
prioritized student discoveries in interviews. It is noteworthy that all teachers frequently included
this indicator in the interviews, whereas only two teachers practiced it only once. In parallel with
the findings of the study, Lev-Zamir and Leikin (2013) found that both teachers mentioned giving
space for student discovery, but only one of them included it in their practices. Doing
mathematics is possible through discovery, and teachers need to create environments that enable
students to make predictions by asking questions instead of giving direct information to students
(NCTM, 2000). At this point, teachers' support needs come to the forefront both nationally and
internationally.

In terms of the originality component, it was determined that teachers did not sufficiently address
allowing students to generate new ideas in their perspectives and practices. In terms of the originality
component, this indicator is the least practiced. However, in Lev-Zamir and Leikin's (2013) study,
it was observed that teachers included generating new ideas in their opinions in accordance with
student needs. The roles expected of mathematics teachers in the MoNE (2009) curriculum include
guiding students and creating opportunities for students to ask questions, inquire, and discuss in
the process. At the same time, NCTM (2000) states that a teacher who aims to provide effective
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instruction should provide opportunities for students to think mathematically, and ask students
questions that will enable them to generate new ideas and strategies. In the national literature, it is
seen that the expressions of presenting/producing original ideas or presenting an original situation
come to the fore in studies examining the views of in-service and prospective mathematics
teachers on mathematical creativity (Demir & Agikgiil, 2021; Diindar, 2015). The results of the
study indicate that there are deficiencies in terms of instructional creativity in this context.

In terms of the originality component, it was observed that teachers did not give much space to
going out of the textbook and making the subject interesting in the interviews. In the practices, two
teachers included these indicators. In Lev-Zamir and Leikin's (2011) study, it was determined that
teachers addressed going out of the textbook and creating solutions that require different/fun
reasoning in terms of instructional creativity. Two teachers who participated in Lev-Zamir and
Leikin's (2013) study also mentioned creating mathematical tasks outside the textbook. In this
sense, this finding does not coincide with the findings of Lev-Zamir and Leikin (2011, 2013).
However, in the MoNE (2009) curriculum, teachers are recommended to present interesting
problems in their lessons and motivate students. NCTM (2000) also states that engaging situations
are one of the ways to develop students' mathematical thinking and that teachers should
frequently include engaging situations in their teaching. Considering that only two of the teachers
included making the subject interesting in their lessons, it can be concluded that this issue is not
sufficiently taken into consideration by the teachers. From this point, it is understood that the
professional development of teachers will not be sufficient only with initial teacher trainings and
the findings indicate a lack of alignment with NCTM (2000), which states that teachers should be
in constant development, examine how students learn better, and use new materials.

When the findings were evaluated in terms of the elaboration component, it was seen that the
teachers did not sufficiently address making generalizations by developing mathematical ideas and
posing problems in the interviews. It is known that generalization is the most important indicator
of reasoning skill under the title of process skills in the MoNE (2009) curriculum, generalization
skill is among the stages of problem solving skill, and it emerges under teacher guidance.
Problem posing skill is a skill targeted by problem solving skill (MoNE, 2009) and is a practice
that should be frequently included by teachers according to NCTM (2000), and students should
have problem posing experiences. In the MoNE (2018) curriculum, it is recommended to include
problem posing activities in many acquisitions. In the interviews conducted in this study,
teachers did not sufficiently address either making generalizations by developing mathematical ideas or
posing problems. In other words, when the elaboration component codes were analyzed, it was
seen that this component was given very little space compared to the other components
(flexibility and originality). When the practices were analyzed, it was seen that none of the few
indicators included in the interviews were addressed in the practices. Similarly, in Lev-Zamir and
Leikin's (2011) study, very rare findings on the elaboration component were found in the
interviews and no findings on any elaboration component were found in the practices. On the
other hand, one of the two teachers who participated in Lev-Zamir and Leikin's (2013) study
included generalization and problem-posing by developing mathematical ideas for the
elaboration component. In the current study, the fact that teachers did not include the elaboration
component in their practices points to a serious lack of implementation. Considering that the
generalizations that students make while developing mathematical knowledge should be checked
and, if necessary, improved by teachers (NCTM, 2000), it is understood that teachers should give
importance to and emphasize the generalizations made by students. In addition, mathematics
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teachers need to include problem posing in teaching, and problem posing should be included in
in-service training in order for teachers to become conscious about problem posing skills (Turhan
& Giiven, 2014).

In summary, in this study, inconsistencies were observed between teachers' perspectives and
practices. This means that teachers' perspectives and practices regarding instructional creativity
do not overlap sufficiently. In their study, Lev-Zamir and Leikin (2013) mentioned that the views
and practices of one of the two teachers overlapped, while the other teacher did not include what
she stated in the interview in her practice. In the study conducted by Ozel and Bayindir (2015)
with classroom teachers, it was similarly observed that the points mentioned in the teacher
statements were not implemented in the lessons. This finding is similar to studies that draw
attention to the inconsistency between teachers' beliefs and practices (Raymond, 1997), and points
out that teachers should be supported in reflecting their views on their practices.

Based on the findings of the study, although some of the components of instructional creativity
were found in the teachers' lesson practices, it is difficult to say that these lessons were fully
creative. In particular, although the teachers were informed about instructional creativity before
the last lesson observation and it was emphasized that they were asked to teach a creative lesson
in this last lesson to be observed, no increase in instructional creativity codes was observed in this
last lesson compared to the other practices of the teachers. This finding is particularly noteworthy
and suggests that although teachers want to be creative in their lessons, they cannot achieve this,
they need serious educational support in this sense, and they can support their students'
creativity by developing instructional creativity only when they are given adequate professional
development opportunities. As mentioned in the literature, one of the important factors for the
development of creative thinking is teachers, and in this sense, in-service trainings should be
provided to teachers for the development of creative thinking in the classroom environment
(Glirkan & Dolapgioglu, 2020). Shriki (2010), Horng et al. (2005), and Selkrig and Keamy (2017)
mention the necessity of a change in teacher education programs targeting the development of
mathematical creativity. At this point, it is thought that it would be beneficial to include this issue
in teacher training programs in order for teachers, who are the architects of the future, to gain
awareness of the creativity skills emphasized nationally and internationally. It will be possible to
increase the contribution of this skill to practices by including sample lesson plans and activities
that will attract the attention of both teachers and students in terms of creativity skill in textbooks
and learning tools.

Within the scope of the study's findings, researchers can consider the following
recommendations: Teachers chosen from a single province in a specific region participated in this
study. It might be feasible to compare the results with teachers from other regions in subsequent
research. The study includes teachers working in public schools. It would be feasible to
investigate in future research whether the nature of the school has an influence on the results by
collaborating with private school teachers. The study was conducted with the middle school
mathematics teachers. To improve the findings, similar research with teachers from various grade
levels can be carried out. There was not a single master's or doctorate in mathematics education
among the study's participants. This trait can be looked for in participants in subsequent research,
and it can be investigated whether different conclusions are drawn.
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Bu calismanin amaci, ortaokul matematik Ogretmenlerinin Ogretimsel
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Ogretimsel yaraticilik bilesenlerinde esneklik bileseni agisindan en fazla
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yer verdigi belirlenmistir. Bulgular 6gretmenlerin 6gretimsel yaraticiliga
iligkin goriis ve uygulamalarmin yeterince ortiismedigine isaret etmektedir.
Ozellikle ogretimsel yaraticilikla ilgili bilgilendirme yapildiktan sonra
gozlemlenen son derslerde diger ders goézlemlerinde oldugu gibi ¢ok az
yaratict  uygulamaya rastlanmasi  dikkat ¢ekmektedir. = Bulgular
Ogretmenlerin yaratict ders isleme anlaminda mesleki gelisim firsatlarina
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Ortaokul Matematik Ogretmenlerinin Ogretimsel Yaraticiliga Yonelik Goriis ve Uygulamalarinin Incelenmesi

Giris

Ogretmenlerden beklenen pek ¢ok sorumluluktan biri 6grencilerinin basarili olmalarmi
destekleyecek beceriler gelistirmelerine yardimci olmaktir. 21. yiizyilda 6grencilerin bir¢ok alanda
basarili olabilmelerini destekleyecek becerilere bakildiginda, 6grenme ve yenilik becerileri
(yaraticilik ve yenilik, elestirel diisiinme ve problem ¢6zme, iletisim, isbirligi) dikkat cekmektedir
(Partnership for 21%t Century Learning, 2019). Bu becerilerden biri olan yaraticilik becerisi, bilimde
yapilan yeniliklerin olusumunda katkis1 olan 6nemli bir beceridir.

21. ylizy1ll becerilerini esas alan mesleki gelisim programlari, Ogretmenlerin ogrencilerin
ogrenmelerini ve yaraticiliklarin1 desteklemeleri ve onlara ilham kaynagi olmalar1 gerektigini
vurgulamaktadir (Voogt ve Roblin, 2010). Ulusal Matematik Ogretmenleri Konseyi (National
Council of Teachers of Mathematics) [NCTM] (2000) de farkli smif seviyelerindeki 6grencilerin
matematik derslerinde yaraticiliginin gelistirilmesinin 6neminin altin1 ¢gizmektedir. Benzer sekilde,
Milli Egitim Bakanhigi [MEB] (2009) yaratici bireyler yetistirmenin gereklili§ine vurgu yapmakta
ve yaratic diisiinme becerisini ortak beceriler kapsaminda ele almaktadir. Hem uluslararast hem
de ulusal alanda egitime yon veren kurumlarin vurguladiklar: noktalar goz oniine alindiginda
ogretmenlerin derslerinde yaratici uygulamalara ne derece yer verdiklerinin incelenmesinin 6nemi
agiga gitkmaktadir. Bu noktada 6gretimsel yaraticilik kavrami 6nem kazanmaktadir.

Matematiksel ve Ogretimsel Yaraticilik

Yaraticiligin matematiksel alana tasinmasi ile matematiksel yaraticilik tanimina ulasilmaktadir.
Mann’'in (2006) alanyazindan yola cikarak altmi cizdigi gibi akicilik, esneklik ve ozgiinliik
kavramlarinin matematige uyarlanmas ile matematiksel yaraticilik ele alinmaktadir. Matematikte
yaraticiligi Nadjafikhah ve digerleri (2012) yeni bir iiriin kesfetmekten ziyade, daha 6nce bilinen
ancak bireyin heniiz bilmedigi bir durumu ortaya ¢ikarma seklinde ele almaktadir. Sriraman
(2005) ise profesyonel ve okul matematigi seviyesinde matematiksel yaraticihga dair tanimlari ele
alir. Buna gore profesyonel anlamda matematiksel yaraticilik, var olan bilgiyi gelistirecek
nitelikteki 0zgiin c¢alismalar1 ve diger matematikgilere yeni yollar agacak olan yeni sorular
sorabilme becerisini kapsamaktadir. Okul matematigi seviyesindeki yaraticilikta ise problemlere
yenilik¢i ¢ozlimler gelistirebilme, problemleri farkli ve hayal gilicii gerektiren bir bakis agisiyla ele
alarak yeni sorular {iiretebilme gibi beceriler s6z konusudur. Erynvck’e (1991) gore de
matematiksel yaraticilik, problem ¢6zme becerisini kapsar. Alanyazindan yola ¢ikarak
matematiksel yaraticilik i¢in 6grencilerin kliselerin disina ¢ikmaya, esnek ve farkli diisiinmeye,
sezgi ve hayal giiglerini kullanmaya, matematiksel kavramlar arasinda yeni iligkiler kurmaya
tesvik edilmesi gerektigi sdylenebilir (Haylock, 1987). Ote yandan Haylock’un (1987) vurguladig
gibi 6grencilere yaratic1 diisiinme olanaklarmin matematik siniflarinda tanindigina nadiren sahit
olunmaktadir; aksine genellikle 0grenciler rutin algoritmalarin kullanimi ve ezber yontemler ile
matematige dar bir cerceveden bakmak durumunda kalmaktadir. Bu noktada matematiksel
yaraticiligi smiflarinda uygulamalar1 ve Ogrencilerinin yaraticilik becerilerini gelistirmeleri
beklenen 6gretmenlerin 6gretimsel yaraticiliklarina egilmek gerekmektedir.

Lev-Zamir ve Leikin (2011) 6grencilerde matematiksel yaraticiligin gelisiminin matematik dersinin
amaglar1 arasinda oldugunu vurgulamaktadir. Bu amacin gerceklesmesi igin de yaraticilig: tesvik
eden ve Ogrencilerin ilgisini artiran yaratict Ogretmenlerin varhiginin gerekliligine dikkat
cekmektedir. Arastirmacilar yaratict 6grenmenin, Ogrencilerin stiregte aktif oldugu ogrenme
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ortamlarinda gerceklesecegini savunmaktadir. Buna ek olarak, Lev Zamir ve Leikin (2011, 2013)
matematik Ogretiminde yaraticilifi incelemek adina bir ¢ergeve sunmustur. Arastirmacilar bu
cercevede Torrance (1974) tarafindan One siiriilen akicilik, esneklik, 6zgiinliik ve detaylandirma
kriterlerini benimsemis ve 0gretmenlerin ve 6grencilerin yaraticilik anlayislarini matematiksel ve
pedagojik anlamda ele almistir. Matematik 6gretiminde yaraticiligr 6grenci ve 6gretmen odakh
olarak iki ayr1 baglikta inceleyen arastirmacilar, 6gretmen odakli yaraticiigr 6gretimde meydana
gelen ve ogretmenlerin yonlendirdigi yaratici davramislar olarak ifade ederken; 6grenci odakl
yaraticiligl 6grenci tarafindan olusturulan, ogrencilerin yaraticiliginin gelisimine firsat taniyan
eylemler ile 6gretimdeki 6grenci yaraticilig olarak ifade etmistir. Arastirmacilar akicilig egitim ve
Ogretim siireglerinin genel bir 6zelligi olarak kabul ettikleri i¢in arastirma modeli yaraticiligin alt
kategorilerinden esneklik, 6zgiinliik ve detaylandirma bilesenlerinden olugsmaktadir.

Lev-Zamir ve Leikin’e (2011) gore esneklik kategorisi matematik 6gretiminde matematiksel veya
pedagojik olarak farkli yollardan problem ¢oziimiiyle ilgili diizenleme igeren davranislar
icermektedir. Esneklik, diistinceleri degistirmek ve bir probleme farkli yollardan ¢6ziim bulmakla
ilgilidir. Ozgiinliik, egsiz bir yolla biligsel veya sanatsal bir aktiviteye egsiz yontemler bulmaktir ve
yeni fikir ve c¢oziimlerden olusan Ogretmen veya Ogrenci davraniglarmi belirtmektedir.
Detaylandirma ise diislinceleri ifade etme ve genele yansitma becerisidir ve fikir ve eylemlerle
matematiksel diizeyin Oncekine gore yiiksek seviyeye gelmesi olarak kabul edilmektedir. Bu
ogeler birbiriyle iligkili olup beraber bulunmalar: sart degildir.

Matematik derslerinde ¢ogunlukla Ogretmenlerden beklenmedik bir plan olusturmalari veya
devam eden 6gretim siirecinde farklilik yaratmalari, dolayisiyla da esnek olmalar: beklenmektedir
(Leikin ve Dinur, 2007). Ogretmenlerin dgrenciler tarafindan ani gelisen sorulara karsi tepki
olusturma konusunda esnek olmalar1 beklenir (Leikin ve Dinur, 2007). Movshovitz-Hadar (1988)
ogretmenlerin derslerinde 6zglin olmalarmin 6grencilerin motivasyonuna katki sagladigini
belirtmektedir. Bununla birlikte Polya (1963) doktora veya yliksek lisans yapmamis 6gretmenlerin
herhangi bir bireysel arastirma deneyimleri olmadigindan 6grencilerin yaratict etkinliklerine yon
vermelerinin zorlugundan bahsetmektedir.

Uluslararas: alanyazinda matematiksel yaraticihga yonelik cesitli calismalar yer almaktadir (Hadar
ve Tirosh, 2019; Joklitschke ve digerleri, 2021; Kattou ve digerleri, 2013; Leikin, 2009, 2013; Leikin
ve Elgrably, 2020; Leikin ve Lev, 2007, 2013; Leikin ve Sriraman, 2022; Leikin ve digerleri, 2013;
Levav-Waynberg ve Leikin, 2012; Nadjafikhah ve digerleri, 2012; Schoevers ve digerleri, 2018;
Shriki, 2010; Sriraman, 2005). Ozelde 6gretimsel yaraticilik iizerine yogunlasan caligmalar ise
Leikin ve Lev-Zamir tarafindan gergeklestirilmistir (Lev-Zamir ve Leikin, 2011, 2013).

Ulusal alanyazmna bakildiginda ise matematiksel yaraticihga iliskin goriislerin, farkli tiirdeki
okullarda egitim goren oOgrencilerin yaraticiliklarinin, problem ¢6zme ve kurma {izerinden
yaraticili$in, yaraticilik 6z-yeterlik algilarinin, yaraticiik acisindan ders kitaplariin, model ve
yazihmlarmn yaraticalia etkisinin, Ogretmenlerin yaraticii$i destekleme ve gelistirme
durumlarinin incelendigi gesitli calismalara rastlanmaktadir (Adigiizel, 2017; Akay, 2006;
Aksungur Altun, 2020; Alkan, 2014; Aydag, 2021; Ayvaz, 2019; Bal Sezerel, 2019; Demir ve
Acikgiil, 2021; Diindar, 2015; Ergin, 2019; Kandemir, 2006; Kaya, 2020; Kiymaz, 2009; Kirisci, 2019;
Melek, 2021; Ozel ve Bayindir, 2015; Ozgﬁr ve Dogan, 2019; Sengil Akar, 2017; Tagkin, 2016; Yildiz
ve Baltaci, 2018; Yilmaz, 2014). Ote yandan ulusal alanyazinda matematik O6gretmenlerinin
ogretimsel yaraticihigina iliskin bir calismaya rastlanmamistir. Ozel ve Bayndirm (2015)
Oogretmenlerin yaratici ogretim gergeklestirdiklerini savunduklari, ancak bu goriislerini yaratici
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Ogretim  Orneklerine yansitamadiklarini  belirttikleri  ¢alismasi  smif  Ogretmenleri ile
gerceklestirilmistir.

Arastirmanin Amaci ve Arastirma Sorular

Bu calismada ogretmenlerin 6gretimsel yaraticiliga iliskin goriis ve uygulamalarinin incelenmesi
ve goriigler ile smif i¢ci uygulamalarin ne derece Ortiistii§iiniin ortaya konmasi amaglanmistir.
Belirlenen amag dogrultusunda su arastirma sorusuna yanit aranmstir: Ogretmenlerin dgretimsel
yaraticiliga iligkin goriis ve uygulamalar: nelerdir ve ne 6lgiide ortiismektedir?

Yontem

Arastirma Modeli

Ortaokul matematik Ogretmenlerinin 6gretimsel yaraticihga iligkin goriis ve uygulamalarinin
karsilastirmali olarak incelenmesinin amaglandigt bu arastirma, dogasi geregi nitel bir
arastirmadir. Arastirmada durum galismasi deseni kullanilmistir. Durum ¢alismalari, bir olayi, bir
programi veya bir zaman dilimini kendi baglami i¢inde birden fazla veri kaynag: kullanilarak
derinlemesine inceleyen bir arastirma yontemidir (Patton, 2014). Durum ¢alismasinin birden ¢ok
¢esidi bulunmaktadir. Bu ¢alismada biitiinciil ¢oklu durum deseni kullanilmistir. Bu desende bir
problem durumunu incelemek igin birden fazla durum ayr1 ayr biitiinciil olarak incelenir ve son
asamada durumlar birbirleriyle karsilagtirilir (Yildirim ve Simsek, 2021). Bu ¢alismada Erzurum il
merkezindeki segili devlet okullarinda gorev yapmakta olan dort ortaokul 6gretmeni ve 6gretimsel
yaraticiliklar1 birden fazla durumu olusturmaktadir.

Calisma Grubu

Bu calismada az sayida katihlmcmnin deneyimlerini detayli bir sekilde ortaya koymak
amaglandigindan amagli 6rnekleme yontemi ile segilen dort ortaokul matematik 0gretmeni ile
calisilmistir. Amagh Ornekleme yonteminin farkli smiflandirmalari mevcuttur; bu calismada
Patton’in (2014) smiflandirmasindan yararlanilarak kolay ulasilabilir durum Orneklemesi esas
alimmistir. Patton’a (2014) gore kolay ulasilabilir durum orneklemesinde, arastirmacinin kolay
erisilebilir bir durumu segerek arastirmaya pratiklik kazandirmas: esastir. Bu ¢alisma kapsaminda
birinci aragtirmacinin gorev yaptigr il olan Erzurum il merkezindeki segili devlet okullarindan
farkli mesleki tecriibeye sahip dort 6gretmenin segilmesi ile katilimcilar belirlenmistir. Arastirma
kapsaminda Ogretmenlerin goniillii katilimi esas alinmistir. Calisma kapsaminda gerekli etik
izinler Ordu Universitesi Sosyal ve Beseri Bilimler Arastirmalar1 Etik Kurulu tarafindan 15.06.2022
tarih ve 2022-148 sayili karar ile alinmugtir. Tablo 1’de 6gretmenlerle ilgili bilgi sunulmaktadir. Etik
kurallar dahilinde 6gretmenlerin isimleri yerine 01, 02, 03 ve O4 kisaltmalar kullanilmistir.

Tablo 1
Ogretmenlerin Yas, Mesleki Tecriibe ve Derslerini Yiiriittiikleri Stnif Diizeyleri
C)gretmen Yas Mesleki tecriibe Derslerini yiiriittigii sinif diizeyi
O1 29 6 6
O2 32 10 7-8
O3 25 3 7
O4 28 7 5-6-7-8

Ol’in gorev yaptig1 okul il merkezinde bulunan 6grenci sayisi kalabalik ve 6grenci basarisinin il
genelinde yiiksek oldugu bir okuldur. O2 en fazla mesleki tecriibeye sahip 6gretmendir ve gorev
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yaptig1 okul yatili bir okul olup 6grenci basarisi il merkezine gore ortalama diizeydedir. O3'iin
gorev yaptig1 okul O1 ile ayridir. O4'{in gorev yaptig1 okul ise 6grenci bagarisinin il merkezine
gore ortalama diizeyde oldugu bir okuldur. Katilima tiim 6gretmenler ilk atandiklari okullarda
gorev yapmaktadir ve tiim Ogretmenlerin gorev yaptiklari okulda kurs ve diger etkinliklerde
gorev aldiklar1 bilinmektedir. Calismanin tiim katilimcilar: kadindir ve lisans derecesine sahiptir.

Veri Toplama

Aragtirmada veri toplama araclar1 olarak oOgretmen goriismeleri ve ders gozlemlerinden
yararlanilmistir. Yar1 yapilandirilmis goriisme sorulari alanyazin 1s1ginda (Lev-Zamir ve Leikin,
2011, 2013) hazirlanarak bir matematik egitimcinin uzman goriisiine sunulmustur. Goriismeler
ders Oncesi ve sonrast goriismeler olmak {izere her bir 6gretmenle dorder kez gerceklestirilmistir.
Gortismeler ve ders gozlemleri ile Ogretmenlerin Ogretimsel yaraticiliga iliskin gortigleri ile
uygulamalarimin karsilastirilmasi hedeflenmistir. Ogretmen ders gozlemleri, ilk ii¢ gozlem igin
ogretmenlerin yaratici ders islediklerini diistindiikleri ve arastirmaciy1 davet ettikleri derslerinde
gerceklestirilmistir. Dordiincii ve son ders gozlemi 6ncesinde ise birinci arastirmaci 6gretmenlere
Ogretimsel yaraticihgm her bir bilesenine yonelik gostergelere iliskin uygulamalar hakkinda
bilgilendirmelerde bulunmustur. Verilen bilgiler 1s1ginda o6gretmenlerden yaratici bir ders
planlamalar1 istenmis ve bu dersler gozlemlenmistir. Ogretmenlerin gozlemlenen tim dersleri
video ve ses kayd1 altina alinmastir.

Her bir ders gozlemi oncesinde 6gretmenlerle gerceklestirilen ders oncesi goriismelerin amaci
ogretmenlerin spesifik olarak gozlemlenecek dersleriyle ilgili yaraticiliga iliskin fikirlerini almak
ve Ogretimsel hedeflerini ortaya koymaktir. Ders Oncesi gorilismelerde Ogretmenlere
“Anlatacaginiz dersi yaratici kilan ozellikler nelerdir?” ve “Derste Ozellikle dikkat edeceginiz
noktalar nelerdir? Yaraticiliga dair neleri gozlemleyebilecegiz?” sorular: yoneltilmistir.

Ders gozlemlerinde 6gretmenlerin derslerini 6gretimsel yaraticilik baglaminda degerlendirebilmek
amaciyla alanyazin 1siginda ve uzman kontroliinde gelistirilen bir gozlem formundan
yararlanilmistir. Bu formda Ogretimsel yaraticilik bilesenleri ve gostergeleri ele alinmis ve
gostergelerin gozlenme durumu “evet” ve “hayir” kategorilerinde kodlanmustir. Ders gozlemleri
esnasinda gerektiginde ek gozlem notlar1 da alinmistir.

Her bir ders gozlemi sonrasinda oOgretmenlerle ders sonrasi goriismeler gergeklestirilerek
ogretmenlerin islenen dersleriyle ilgili son bir degerlendirme yapmalar1 hedeflenmistir. Bu
goriismelerde Ogretmenlere “Anlattiginiz bu ders planladigimiz sekilde gitti mi? Nasil? Degilse
neden? Plan dis1 ne tiir kararlar aldiniz? Neden?”, “Bu dersi tekrar anlatacak olsaniz nelere dikkat
ederdiniz?” sorular1 yoneltilmistir.

Veri Analizi

Tim veriler igerik analizi teknigi kullanilarak analiz edilmis, Lev-Zamir ve Leikin'in (2011, 2013)
calismalar: analitik gergeve olarak kullanilmistir. Bu gergevenin kullanilma gerekgesi, gergevede
yer alan Ogelerin (esneklik, 6zglinliik, detaylandirma) yaratici ogretim uygulamalarmi temsil
niteliginin olmasidir. Buna gore ilk asamada Lev-Zamir ve Leikin'in ¢alismalarindan yola ¢ikilarak
ogretmenlerin 6gretimsel yaraticiliklarini ortaya koymak amaciyla verilere yonelik ilk kodlamalar
gerceklestirilmistir. Bu ilk kodlama asamasinda modelde yer alan 6grenci odakli yaraticilik
kodlarina rastlanmadigindan bu kisim {tizerinde degisiklige gidilerek arastirma kapsaminda
sadece Ogretmen odakl kodlara odaklanilmasma karar verilmistir. Bunun yani sira veriler
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kodlandiginda verilerin matematiksel ve pedagojik agidan ayrismadigr da goriilmiistiir. Bu
nedenle Lev-Zamir ve Leikin’in modeli {izerinde gerekli goriilen degisikliklere gidilmis ve bu
calismada Tablo 2’de yer alan tema ve kodlar esas alinmustir.

Calismada gegerlik ve giivenirligin saglanmasi adina inandiricilik (i¢ gecerlik) icin birden fazla
goriisme ve gozlem yapilarak uzun siireli etkilesime, her bir 6gretmenin bir donem siirecine
yayllmis olan dort farkli dersinin kayit alttha alinmasi ve kayitlarin gozlem notlariyla
desteklenmesi ile derinlik odakli veri toplamaya ve farkli veri toplama yontemlerinin (gozlem,
goriisme) kullanilmas: ve farkli Ozelliklere sahip katiimcilara yer verilmesiyle cesitlemeye
(Yildirim ve Simsek, 2021, s. 290) yer verilmistir. Aktarilabilirlik (dis gegerlik) ig¢in dogrudan
alintilara yer verilerek ayrintili bir betimleme saglanmaya ¢alisiimasiyla ayrintili betimlemeye ve
kolay ulagilabilir durum Ornekleme yontemi ile arastirmanin katilimcalarinin belirlenmesiyle de
amagh Orneklemeye yer verilmistir (Erlandson ve digerleri, 1993'ten aktaran Yildirim ve Simsek,
2021). Tutarlilik (i¢ giivenirlik) igin veriler arastirmacilar tarafindan ayri ayri kodlanmistir. Bu
asamada kodlayicilar arasi giivenirlik Miles and Huberman'in (1994) formiilii kullanilarak %97
olarak hesaplanmistir. Ardindan kodlayicilar bir araya gelerek kodlamalarimi karsilastirilmistir.
Yiizde yiiz fikir birligi ile kodlama siireci tamamlanmuigtir.

Bulgular

Ogretmenlerin dgretimsel yaraticilik bilesenlerini ortaya koyan veriler Tablo 2'de yer almaktadur.

Tablo 2
Ogretimsel Yaraticilik Bilesenleri”
Ogretimsel Yaraticilik Gostergeler/Kodlar Goriismeler (G) Uygulamalar (U)
Bilesenleri/ Temalar
Esneklik Matematiksel kavramlar ve 01-G1, O01-G4, O2-G4, O1-U2, O1-U4, O2-U3,

disiplinler arasi iliskilendirme ~ 03-G2, 04-G3, 04-G4 03-U2, 04-U2, 04-U4
Gergek hayatla iliskilendirme ~ O1-G2, 01-G3, 02-G3, 1-U2, 02-U3, 04-U2,

04-G4 04-U4
Problemleri farkli yollardan ¢gozme 02-G1, 03-G1, 04-G4 O1-U1, O1-U3, O1-U4,
02-U4
Coklu gosterim kullanma (6grenci 01-G1, O2-G3, 03-G4, 03-U4, 04-U2
seviyesine uygun 6gretim materyali 04-G2
hazirlama)
Igerigi 6grenci diizeyine gore 03-G1 01-U3, 01-U4, O2-U1,
ayarlama (plan disina ¢ikabilme) 02-U2
Farkl1 6gretim yontemleri kullanma 03-G3, 03-G4 -
Ozgiinlitk Ogrencilerin yeni fikirler iiretmesine 01-G1 01-U3
firsat tanima
Ders kitab1 digia ¢ikma 01-G1 02-U3, 04-U2
Konuyu ilgi gekici hale getirme 02-G4 01-U2, O1-U4
(motivasyon artirict yenilikler) 03-U3

C)grenci kesiflerine yer verme 01-G1, 01-G4, 02-G4 03-U2, 04-U4
,03-G1, 03-G2, 04-Gl1,
04-G2, 04-G3, 04-G4

Detaylandirma Matematiksel diigiinceleri 04-G2, 04-G4 -——
gelistirerek genelleme yapma
Problem kurma 02-G4 -

*0 Ogretmenleri, G# goriismelerin sirasini, U# uygulamalarin sirasini temsil etmektedir
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Arastirmaya katilan dort 6gretmenin ders 6ncesi ve sonrasi goriismeler ve toplamda gozlemlenen
dorder dersinin analizleri yapildiginda goriis ve uygulamalar arasindaki iliskiler ortaya
ctkmaktadir. Tablo 2'ye gore esneklik bileseni altinda yer alan matematiksel kavramlar ve disiplinler
arast iliskilendirme gostergesi O1, 02, O3 ve O4 tarafindan hem goriismelerde hem de
uygulamalarda ele alinmugtir. Gergek hayatla iliskilendirme gostergesine O3 disinda O1, O2 ve O4'iin;
problemleri farkli yollardan cozme gostergesine sadece O2'nin; coklu gdsterim kullanma gostergesine O3
ve O4'{in degindigi; buna karsin icerigi 6§renci diizeyine gire ayarlama ya da farkls 6gretim yontemleri
kullanma gostergelerine ise hem goriismelerde hem de uygulamalarda hicbir 6gretmenin
deginmedigi goriilmiistiir. Ozgiinliik bileseninde sadece O1 hem goriismelerde hem de
uygulamalarda dgrencilerin yeni fikirler iiretmesine firsat tanimadan bahsetmis; ders kitab: disina ¢ikma
ve konuyu ilgi cekici hale getirme hem goriismelerde hem de uygulamalarda higbir dgretmen
tarafindan dile getirilmemis; d§renci kesiflerine yer verme ise O3 ve O4 tarafindan dile getirilmistir.
Detaylandirma bileseninde ise hem goriismelerde hem de uygulamalarda ilgili gostergelere yer
veren 0gretmene rastlanmamugtir. Bulgular asagida her 6gretmen igin ayr alt baghklar altinda ele
alinmastir.

O71’in Gériisme ve Ders Uygulamalarina iligkin Bulgular

O1'in 6gretimsel yaraticilik bilesenlerini ortaya koyan veriler asagida Tablo 3'te verilmistir.

Tablo 3
O1'in Gériisme ve Ders Uygulamalarina Iliskin Bulgular
Ogretimsel Yaraticilik Gostergeler/Kodlar Gorlismeler (G) Uygulamalar (U)
Bilesenleri/ Temalar
Esneklik Matematiksel kavramlar ve 01-G1, O1-G4 0O1-U2, O1-U4
disiplinler arasi iliskilendirme
Gergek hayatla iligskilendirme 01-G2, O1-G3 01-U2
Problemleri farkli yollardan ¢dzme ——-- 01-U1, 01-U3, O1-U4
Coklu gosterim kullanma (6grenci 01-G1 ----
seviyesine uygun 6gretim materyali
hazirlama)
Icerigi 6grenci diizeyine gore - 01-U3, O1-U4

ayarlama (plan disina ¢itkabilme)
Farkli 6gretim yontemleri kullanma - e
Ozgiinliik Ogrencilerin yeni fikirler {iretmesine 01-G1 O1-U3
firsat tanima
Ders kitab1 digia ¢ikma 01-G1 -
Konuyu ilgi ¢ekici hale getirme - 01-U2, O1-U4

(motivasyon artirict yenilikler)

Ogrenci kesiflerine yer verme 01-G1, O1-G4 -

Detaylandirma Matematiksel diisiinceleri ---- -
gelistirerek genelleme yapma

Problem kurma e --—-

Tablo 3'te yer alan goriismeler ve uygulamalarda ortaya cikan gostergeler Ol agisindan
incelendiginde O1’in goriismelerde Ogretimsel yaraticihign esneklik bileseni kapsaminda
matematiksel kavramlar ve disiplinler arasi iliskilendirme gostergesini ifade ederken ayni zamanda
dersinde bu gostergeyi ele aldig1 goriilmiistiir. O1 birinci ders uygulamast sonrasi gerceklestirilen
gortismede matematiksel kavramlar ve disiplinler aras: iliskilendirmeyi sagladigin1 su sekilde ifade
etmigtir:
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... Ozellikle geometri {izerinden gittik. Sunu yaptik; hem disiplinler arasi bir gecis hem de gegmis
yillara yonelik ¢ocuklarin hazir bulunuslugunu kontrol ettik aslinda ... Birden fazla dikdortgen
verildigi zaman hepsinin uzun kenarmin ayni oldugunu gorebiliyor mu? Bunlar1 fark etmis
olduk ve bunu da ortak ¢arpan ve dagilmayla birlestirmis olduk.

Ol’in bu gostergeye ikinci ve dordiincii ders uygulamasinda yer verdigi goriilmiigtiir. O1 ikinci
ders uygulamasinda tam sayilar konusuna giris yaparken diger say1 gruplarindan yola ¢ikarak
asagidaki gibi iliskilendirmelerde bulunmustur:

Bu zamana kadar ogrendiginiz sayilarin icinde mesela dogal sayilar1 Ogrendiniz. Sayma
sayilarindan bahsettik. Bundan &nceki konumuzda bir say1 kiimesi degil de say1 grubu olarak
asal sayilardan bahsettik. Asal sayilar da sayma sayilarindan olusan bir kiime aslinda, sonsuza
kadar gidiyor. Bu zamana kadar gordiigiiniiz sayilarin 6niinde veya arkasinda herhangi bir isaret
yoktu degil mi? ... Ama tam sayilar bdyle olmayacak arkadaslar. Tam sayilarin farkindaysaniz
(asansor orneginde oldugu gibi) yukari, asag1 ve sabit noktas: var ...

O1 dérdiincii ders uygulamasinda ise kesirlerin ondalik gosterimle ifade edilmesini amaglayarak
ondalik gosterimle basit ve bilesik kesir arasinda ve sayr dogrusu ile iligskilendirmelerde
bulunmustur. Ol’'in  &gretimsel yaraticihigin esneklik bileseni kapsaminda gercek hayatla
iliskilendirme gostergesine goriismelerde yer verdigi ve ayni zamanda dersinde bu gostergeyi ele
aldig1 da goriilmiistiir. O1 bu gdstergeye yer verdigi ikinci uygulamasinda tam sayilarda kar-
zarar, sicaklik dereceleri ve yiikseklik (nesnenin deniz seviyesinin altinda veya iistiinde olma
durumu) ile iliskilendirmelerde bulunmustur. O1’in gortismelerde coklu gosterim kullanmaya
yonelikifadelere yer verdigi, ancak derslerinin herhangi birinde bu gostergeye yer vermedigi de
goriilmiistiir. Ayrica Ol’in  esneklik bilegseni kapsaminda goriismelerde yer vermeyip
uygulamalarinda ele aldigr iki kod bulunmaktadir. Bunlardan ilki problemleri farkl: yollardan
cozmedir ve O1 birinci uygulamasinda bir dikddrtgenin alaninin birden fazla yolla bulunacagia
dair ipucu vermistir. Benzer sekilde bu gostergeye {iciincii ders uygulamasinda da yer vermis ve
payda esitlerken paydalarin karsilikli birbirleriyle ¢arpilacag: gibi paydalardaki sayilardan birinin
digerinin katma esit oldugu durumlarda sadece kiiciik olanin genisletilmesinin yeterli oldugunu
belirtmistir. O1’in goriismelerde ele almayip uygulamasinda yer verdigi diger gosterge ise icerigi
dgrenci diizeyine gore ayarlamadir. O1 bu gostergeye iiciincii uygulamasmda kesirlerle toplama ve
¢ikarma islemleri konusunda yer vermistir. O1 bir ogrencisinin biiytik kesirden kiiglik kesri
¢ikarmak yerine tamtersi durum sz konusu oldugunda islemin nasil yiiriitiilecegini sordugu bir
durumda ders plan1 disina c¢ikarak 6grenci seviyesine uygun orneklerle soruyu cevaplandirmistir.
O1 farkli 6gretim yontemleri kullanmaya ne goriismelerde ne de uygulamalarinda yer vermistir.

Ol’in &gretimsel yaraticiligm 6zgiinliik bileseni kapsaminda dgrencilerin yeni fikirler iiretmesine
firsat tamimay: ifade ettigi, ayn1 zamanda buna {tiglincii uygulamasinda yer verdigi gortilmiistiir.
Buna gore, Ol kesirlerle toplama ve ¢ikarma iglemleri konusundaki iigiincii uygulamasinda bir
O0grencisinin kesirlerle ¢ikarma isleminde kiiciik kesirden biiyiik kesrin ¢ikarilmas: istendiginde
islemin nasil yiiritilecegini soran Ogrencisine sorular sorarak yeni fikirler {iretmesine firsat
tanimistir. O1 goriismelerde ders kitabt disina cikma ve 63renci kesiflerine yer verme gostergelerine
yonelik ifadelerde bulunmus, ancak herhangi bir dersinde bunlara yonelik bir uygulama
gerceklestirmemistir. Orneklemek gerekirse, O1 goriismede 6grenci kesfinin dnemine asagidaki
gibi deginmistir, ancak O1’in ders uygulamalarinda bunu gerceklestirmedigi goriilmiistiir:

Yaraticihikta dikkat ettigimiz noktalardan biri de su. Ozellikle 6grencinin 6grenmeyi 6grenmeye
yonelik bir etkinlik olmas1 yoniinde. Yani 6zellikle bilissel yoniinii gelistirecek. Sunustan ziyade
Ogrencinin Ogrenmeye kendinin ulasmasini saglamak. Bunun da yaraticiliga onemli etkisi
oldugunu diisiiniiyorum.

1298



Esra Uzun e Aslthan Osmanoglu

Ol’in goriismelerde konuyu ilgi cekici hale getirme gostergesine yonelik goriiste bulunmazken ikinci
ve dordiincii dersinde bu gostergeyi uyguladig1 goriilmiistiir. Orneklemek gerekirse, O1’in ikinci
dersinde 6grencilerin ilgiduydugu bir alandan 6rnek vererek dikkat ¢ektigi gozlenmistir.

Ol’in detaylandirma bilesenine yonelik goriisme ve uygulama bazinda ise herhangi bir gostergeye
yer vermedigi goriilmiistiir. Sonug olarak, Ol’in goriis ve uygulamalar1 kargilagtirildiginda
goriismelerde baz1 gostergelerden bahsedip uygulamalarinda yer vermedigi, bazilarina da
goriislerinde yer vermeyip uygulamalarinda verdigi goriilmiistiir. O1'in dérdiincii uygulamada
yerverdigi gostergelerin beklenilenin aksine diger uygulamalarindan daha fazla olmadig1 da Tablo
3’ten anlagilmaktadir.

O2'nin Gériisme ve Ders Uygulamalarina fligkin Bulgular

O2'nin dgretimsel yaraticilik bilesenlerini ortaya koyan veriler agsagida Tablo 4'te verilmistir.

Tablo 4
02 'nin Goriigme ve Ders Uygulamalarina Iliskin Bulgular
Ogretimsel Yaraticilik Gostergeler/Kodlar Goriismeler (G) Uygulamalar (U)
Bilegenleri/ Temalar
Esneklik Matematiksel kavramlar ve 02-G4 O2-U3
disiplinler aras iligskilendirme
Gergek hayatla iliskilendirme 02-G3 02-U3
Problemleri farkli yollardan ¢dzme 02-G1 02-U4
Coklu gosterim kullanma (6grenci 02-G3 -
seviyesine uygun Ogretim materyali
hazirlama)
Icerigi 6grenci diizeyine gore O2-U1, O2-U2

ayarlama (plan disina ¢itkabilme)
Farkli 6gretim yontemleri kullanma - -
Ozgiinliik Ogrencilerin yeni fikirler iiretmesine - -
firsat tanima
Ders kitab1 disina ¢ikma -—-- 02-U3
Konuyu ilgi ¢ekici hale getirme 02-G4 ----
(motivasyon artirici yenilikler)
Ogrenci kesiflerine yer verme 02-G4 -
Detaylandirma Matematiksel diistinceleri - e
gelistirerek genelleme yapma
Problem kurma 02-G4 -

Tablo 4'te yer alan goriismeler ve uygulamalarda ortaya cikan gostergeler O2 agisindan
incelendiginde, O2'nin goriismelerde Ogretimsel yaraticlligin esneklik bileseni kapsaminda
matematiksel kavramlar ve disiplinler arast iliskilendirme gostergesini ifade ederken ayni zamanda bir
dersinde bu gostergeyi ele aldifi goriilmiistiir. O2 olasihik konusunun tartisildigi tiglincii
dersinde tablo yorumlama iizerinden olasilik ve veri isleme arasinda iliskilendirmelerde
bulunmustur. O2'nin benzer sekilde 6gretimsel yaraticiligin esneklik bileseni kapsaminda gercek
hayatla iliskilendirme gostergesini ifade ederken ayni zamanda dersinde ele aldig1 da goriilmiistiir.
O2 olasilik konusuna yonelik kavramlarin &gretiminde sinif ici bir rnek iizerinden bagkan ve
baskan yardimcist seciminden bahsederek gercek hayat iligkisi kurmustur. O2'nin goriismelerde
bahsedip uygulamalarinda yer verdigi baska bir esneklik gostergesi ise problemleri farkli yollardan
¢ozmedir. Uygulama esnasinda O2 cebirsel ifadelerle carpma islemini dikdértgenin alani ile
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gostermis ve dikdortgenin toplam alanini, onu olusturan dikddrtgenlerin toplam alani ve kisa ve
uzun kenarmn ¢arpimi olmak iizere farkl yollarla gostermistir. O2'nin goriismelerde coklu gdsterim
kullanmaya yonelik ifadelerde bulundugu ancak uygulamalarinda buna yer vermedigi de
goriilmiistiir. O2'nin 6gretimsel yaraticiligin esneklik bileseninin icerigi Ggrenci diizeyine gore
ayarlama gostergesine ise goriismelerde yer vermedigi ancak iki uygulamasinda ele aldig:
goriilmiistiir. Buna gore, O2'nin birinci uygulamasinda tam sayilarda bdlme igleminde sorun
yasayan bir 0grencinin seviyesine inerek bolme islemini 6grenci diizeyine gore daha basit bir
sekilde anlattig1 goriilmiistiir. O2 ikinci uygulamasinda ise bir grencinin ondalik gdsterimlerde
virgiiliin en saginda bulunan sifirlarin durumunu sormas: iizerine 6grenci seviyesine uygun
sekilde kesirler {izerinde ayn1 durumu gostererek agiklama yapmustir.

O2 gretimsel yaraticthgi 6zgiinliik bileseni kapsaminda d§rencilerin yeni fikirler iiretmesine firsat
tanimaya ne goriismelerde ne de uygulamalarda yer vermistir. O2'nin ders kitabi disina cikma
gostergesine ise goriismelerde yer vermeyip ligiinci uygulamasinda ders kitab1 disma ¢ikarak
akilli tahta {izerinden bir uygulamadan 6rneklere yer verdigi goriilmiistiir. Bunun yari sira O2
gortismelerde konuyu ilgi cekici hale getirme ve dgrenci kesiflerine yer verme gostergelerinden
bahsetmistir. O2'nin gdriismede ifade ettigi dgrenci kesiflerine yer verme gostergesine asagidaki
ornek verilebilir:

Bu dersi yaratict kilan Ozellikler ... Cocuklarin bazi seyleri kendilerinin kesfetmelerini
saglayacagiz. Bazi1 kurallar1 kendilerinin gelistirmelerini ve bazi1 formdiillere kendilerinin
ulasmalarini saglayacagiz ...

Goriismelerde yer verilen bu gostergeleri O2'nin herhangi bir dersinde uygulamadig
gorilmiistiir.

O2'nin O6gretimsel yaraticihgin detaylandirma bileseni kapsaminda ise goriismelerde problem
kurmadan “Cocuklarin konuyla ilgili kendilerinin problem kurmalarina miisaade edecegiz.” seklinde
bahsettigi ancak herhangi bir dersinde buna y&nelik bir uygulama yapmadig1 goriilmiistiir. O2
matematiksel diigiinceleri gelistirerek genelleme yapmaya ise ne goriismelerde ne de uygulamalarda yer
vermistir. Sonu¢ olarak, O2'nin goriis ve uygulamalar1 karsilastirildiginda goriismelerde bazi
gostergelerden bahsedip uygulamalarinda bunlara yer vermedigi, bazilarmma da goriismelerde
ifade etmeyip uygulamalarinda yer verdigi goriilmiistiir. O2'nin de dérdiincii uygulamada yer
verdigi goOstergelerin beklenilenin aksine diger uygulamalarindan daha fazla olmadig:
gorulmiistiir.

03’iin Goriisme ve Ders Uygulamalarina iliskin Bulgular

O3'{in 6gretimsel yaraticilik bilegenlerini ortaya koyan veriler asagida Tablo 5'te verilmistir.
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Tablo 5

O3 'iin Gériigme ve Ders Uygulamalarina Iliskin Bulgular
Ogretimsel Yaraticilik Gostergeler/Kodlar Goriismeler (G) Uygulamalar (U)

Bilegenleri/ Temalar
Esneklik Matematiksel kavramlar ve 03-G2 03-U2
disiplinler arasi iligskilendirme
Gergek hayatla iliskilendirme - -—e-

Problemleri farkli yollardan ¢ézme 03-G1 -
Coklu gosterim kullanma (6grenci 03-G4 03-U4
seviyesine uygun 6gretim materyali
hazirlama)
Icerigi 6grenci diizeyine gore 03-G1 -

ayarlama (plan disina citkabilme)
Farkl1 6gretim yontemleri kullanma 03-G3, 03-G4 -
Ozgiinliik Ogrencilerin yeni fikirler iiretmesine -—-- -
firsat tanima
Ders kitab1 digina ¢itkma -—-- -

Konuyu ilgi ¢ekici hale getirme ---- 03-U3

(motivasyon artiric yenilikler)

Ogrenci kesiflerine yer verme 03-G1, 03-G2 03-U2
Detaylandirma Matematiksel diisiinceleri ---- -

gelistirerek genelleme yapma
Problem kurma -— —

Tablo 5'te yer alan goriismeler ve uygulamalarda ortaya cikan gostergeler O3 agisindan
incelendiginde, O3'iin 6gretimsel yaratictligin esneklik bileseni kapsaminda matematiksel kavramlar
ve disiplinler arasi iliskilendirme gostergesine hem goriisme hem de uygulamasinda yer verdigi
goriilmiistiir. O3'{in rasyonel sayilarla toplama iglemini yiiriittiigii bir dersinde tam sayilarda
toplama isleminin 6zellikleri ile iligkilendirmelerde bulundugu gozlenmistir. O3'iin goriismelerde
problemleri farkli yollardan ¢ozmeye yonelik olarak “Derste yeni konuya gegece§im icin konuyu
anlamlandirmalar: ve ¢oziim yollarim farkly yollardan yapabilmeleri onemli dersin yaratict olmast icin.”
ifadesinde bulundugu ancak herhangi bir dersinde bunu uygulamadig1 goriilmiistiir. O3 coklu
gdsterim kullanma gostergesini hem goriismelerde hem de dersinde ele almistir. Buna gore, O3
dordiincti  dersinde cebirsel ifadelerin cebirsel ve sozel temsilini kullanmaya yonelik
uygulamalarda bulunmustur. O3'iin icerigi dgrenci diizeyine gore ayarlama ve farkl 6gretim yontemleri
kullanma kodlarmna ise goriismelerde yer verdigi ancak herhangi bir dersinde bunlar
uygulamadig: gortilmiistiir.

O3’iin 6gretimsel yaraticthigin 6zgiinlilk bileseni kapsaminda konuyu ilgi cekici hale getirme
gostergesine goriismelerde yer vermedigi ancak uygulamalarinda bunu ele aldig1 goriilmiigtiir. O3
iclincii dersinde 0grencilerin grup adlarin belirlerken siireci ilgi ¢ekici hale getirmek adina cesitli
uygulamalarda bulunmustur. O3 &zgiinliik bileseni kapsaminda d§renci kesiflerine yer verme
gostergesine hem goriismelerde hem de uygulamasinda yer vermistir. O3 goriismede “

Planlarken d6grencilerin kesfetmesini saglayarak gitmeyi diisiiniiyordum, béyle de oldu.” ifadesinde
bulunmus ve ikinci uygulamasinda rasyonel sayilarda toplama isleminin 6zelliklerini dogrudan

vermek yerine 6grencilerin kesfetmesine firsat tanimistir.

O3’iin 6gretimsel yaraticihgin detaylandirma bilesenine yonelik goriis ve uygulamalarinda
herhangi bir gosterge yer almamaktadir. Sonug olarak, O3’iin goriis ve uygulamalari

1301



Ortaokul Matematik Ogretmenlerinin Ogretimsel Yaraticiliga Yonelik Goriis ve Uygulamalarinin Incelenmesi

karsilagtinldiginda goriismelerde bazi gostergelerden bahsedip bunlara uygulamalarinda yer
vermedigi, bazilarina da gortismelerde ifade etmeyip uygulamalarinda yer verdigi goriilmiistiir.

O3’iin  dordiincii uygulamada yer verdigi gostergelerin de beklenilenin aksine diger
uygulamalarindan daha fazla olmadig1 anlasilmaktadir.

O4’iin Goriisme ve Ders Uygulamalarina fliskin Bulgular

O4'tin dgretimsel yaraticilik bilesenlerini ortaya koyan veriler asagida Tablo 6'da verilmistir.

Tablo 6
O4'iin Gériigme ve Ders Uygulamalarna Iliskin Bulgular
Ogretimsel Yaraticilik Gostergeler/Kodlar Goriismeler (G) Uygulamalar (U)
Bilegenleri/ Temalar
Esneklik Matematiksel kavramlar ve 04-G3, 04-G4 04-U2, 04-U4
disiplinler aras1 iligskilendirme
Gergek hayatla iliskilendirme 04-G4 04-U2, O4-U4
Problemleri farkli yollardan ¢dzme 04-G4 -
Coklu gosterim kullanma (6grenci 04-G2 O4-U2
seviyesine uygun Ogretim materyali
hazirlama)

Icerigi 6grenci diizeyine gore ---- -

ayarlama (plan digina c¢ikabilme)
Farkl1 6gretim yontemleri kullanma -—-- -
Ozgiinliik Ogrencilerin yeni fikirler iiretmesine -—-- -

firsat tanima
Ders kitab1 disina ¢ikma -—-- 04-U2
Konuyu ilgi ¢ekici hale getirme -—-- -—--
(motivasyon artirici yenilikler)

Ogrenci kesiflerine yer verme 04-G1, 04-G2, O4- O4-U4
G3, 04-G4
Detaylandirma Matematiksel diisiinceleri 04-G2, 04-G4 ----

gelistirerek genelleme yapma
Problem kurma -— —

Tablo 6'da yer alan goriigsmeler ve uygulamalarda ortaya g¢ikan gostergeler O4 agisindan
incelendiginde, O4’{in 6gretimsel yaraticiligim esneklik bileseni kapsaminda matematiksel kavramlar
ve disiplinler arasi iliskilendirme gostergesine hem goriisme hem de uygulamasinda yer verdigi
goriilmektedir. O4 goriismede “... Carpmada degisme Ozelligi, kesirlerle sadelestirme, denk kesirler
konularwyla iliskilendirme saglanacagy icin yaraticilik saglanacak.” ifadesinde bulunmus ve ikinci ve
dérdiincii ders uygulamasinda bu gostergeyi ele almistir. O4’{in olasilik konusunu yiiriittiigii
ikinci dersinde fen bilgisi dersiyle ilgili 0rneklere yer vererek iliskilendirmelerde bulundugu
goriilmiistiir. O4tin dordiincii dersinde ise bir dgrencisinin ondalik gosterim ile kesir arasinda
iliski kurmasma firsat tamdig1 goriilmiistiir. O4 esneklik bileseni kapsaminda gercek hayatla
iliskilendirmeye hem goriisme hem de uygulamalarinda yer vermistir. O4 olasilik konusunu
yurittiigli ikinci dersinde olasilik kavramlarimi gercek hayattaki durumlarla iligkilendirerek
aciklamustir.  Benzer sekilde O4 dordiincii dersinde alan ve cevre kavramlarmi okul
bahgesinden ornekler vererek aciklamis ve ayni derste bagka bir 6rnegi giinliik hayattaki aligveris
ile iligkilendirerek agiklamistir. O4’iin esneklik bileseni kapsaminda hem goriisme hem de
uygulamalarda yer verdigi bagka bir gosterge ise coklu gdosterim kullanmadir. O4’tin ikinci
dersinde materyal kullanarak bu gostergeyi ele aldig1 goriilmiistiir. Ote yandan O4iin
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esneklik bileseni kapsaminda problemleri farkli yollardan ¢ozme gostergesine goriismelerde yer
verdigi ancak uygulamalarinda bunu ele almadig: goriilmiistiir.

O4’iin 6gretimsel yaraticiigin 6zgiinliik bileseni kapsaminda ders kitab: disina ¢ikma gostergesine
goriismelerde yer vermeyip uygulamalarinda ele aldigi goriilmiistiir. O4 ikinci dersinde ders
kitab1 digina gikarak deney ve zar oyununa yer vermigtir. O4’tin 6zgiinliik bilegeni kapsaminda
hem goriismelerde ifade ettigi hem de dersinde uyguladig1 gosterge ise dgrenci kesiflerine yer
vermedir. O4 goriismesinde “Ozellikle bir siire kendilerinin ¢oziim iiretmelerini isteyecegim.” ifadesinde
bulunmus ve dordiincii dersinde 6grencilere problem verip ¢ozlimiinii dogrudan vermek yerine
kesfetmelerine firsat taniyacak bir ortam olusturmustur.

O4’iin dgretimsel yaraticilligin detaylandirma bileseni kapsaminda matematiksel diisiinceleri
gelistirerek genelleme yapma gostergesine yonelik “... Burada hangileriyle iligkilendirecekleri
kendilerine bagli olacak. Bu sekilde bir genellemeye varmalarini isteyecegim.” ifadesinde
bulundugu ancak uygulamalarinin herhangi birinde buna yer vermedigi goriilmiistiir. Sonug
olarak, O4’iin goriis ve uygulamalari karsilagtirldiginda goriismelerde bazi gostergelerden
bahsedip uygulamalarinda yer vermedigi, bazilarmi da ifade etmezken uygulamalarinda yer
verdigi goriilmiistiir. O4’iin dordiincii uygulamada yer verdigi gostergelerin de beklenilenin
aksine diger uygulamalarindan daha fazla olmadig1 goriilmiistiir.

Tartisma

Ortaokul matematik &gretmenlerinin Ogretimsel yaraticiiga iliskin goriis ve uygulamalan ile
goriisler ve smif ici uygulamalarn ne derece Oortiistiigiiniin incelendigi bu ¢alismada
ogretmenlerin goriis ve uygulamalar esneklik, 6zgiinliik ve detaylandirma bilesenleri baglaminda
ele almmustir. Bulgular, esneklik bileseni agisindan Ogretmenlerin goriislerinde en fazla
matematiksel kavramlar ve disiplinler arasi iliskilendirmeyi ele aldiklarmi ve uygulamalarinda da buna
yer verdiklerini goOstermistir. NCITM (2000) matematiksel fikirlerin iliskilendirilmesinin
ogrencilerin matematigi karmasik bir yap1 olmaktan ziyade bir biitiin olarak gormelerini
sagladigindan bahsetmekte ve matematiksel fikir veya kavramlar arasi iligkilendirmelere yer
verilen bir smifta kaliciogrenmelerin gerceklesecegini belirtmektedir. Calismada yer alan her bir
Ogretmenin uygulamalarinda bu gostergeye yer vermis olmasi olumlu bir durum olarak
gortilebilir. Bunun yani sira bir 6gretmen haricinde 6gretmenlerin gortismelerde gercek hayatla
iliskilendirmeye de yer verdikleri goriilmiistiir. Iliskilendirme matematiksel fikirler ve kavramlar
arasinda ve gercek hayatla iliskilendirme olmak {izere 6gretim programlarinin kazanimlarmin
igerisinde sik¢a yer almaktadir (MEB, 2013; MEB, 2018). Bu yonlerden bakildiginda goriismelerde
O0gretmenlerin bu gostergelere yer vermis olmalar1 olumludur.

Esneklik bileseni kapsaminda icerigi 63renci diizeyine gore ayarlama (plan digina ¢ikma) agisindan Lev-
sayilarda yapilan degisikliklerle ifade ettiklerini belirtmistir. Bunun yani sira Lev- Zamir ve Leikin
O0gretmenlerin uygulama esnasinda ani bir sekilde 6gretim ortaminda degisiklige giderek materyal
kullanimina yer verdiklerinden bahsettiklerini de ortaya koymustur. Lev-Zamir ve Leikin’in (2013)
ayarlama ile iliskilendirdikleri goriilmiistiir. Bu agidan bakildiginda Lev-Zamir ve Leikin’in (2011,
2013) calismalarindan farkli olarak bu calismada yalniz bir 6gretmenin bir goriismesinde bu
gostergeden bahsettigi goriilmiistiir. Ogretmenlerin 6gretim siirecini planlarken siire¢ esnasinda
ani gelisen durumlara uygun beklenmedik degisikliklere uyum saglayabilmeleri ve matematigin
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sadece belirli bir Ogrenci grubu degil, tiim Ogrenciler tarafindan Ogrenilmesi gerektigi
belirtilmektedir (NCTM, 2000). Ote yandan, bu bulgu, dgretmen goriislerinde icerigi §grenci
diizeyine gore ayarlamaya yeterince yer verilmedigine isaret etmektedir. Benzer sekilde,
uygulamalarda da yalniz iki 6gretmenin bu gostergeye yer verdigi goriilmiistiir. Bu noktada
ogretmenlerin egitim destegine ihtiyac duyduklar: 6ne siiriilebilir.

Bulgular, esneklik bileseni agisindan oOgretmenlerin goriismelerde c¢oklu gdsterim kullanma
gostergesine yer verdigine isaret etmektedir. Bu bulgu, 0gretim esnasinda Ogrencilerin farkh
temsillere yer verebilecekleri problemlerin secilmesi ve 6grencilere farkli temsiller kullanmalar:
icin firsatlar sunulmasi gerektigi (Van de Walle ve digerleri, 2021) diisiintildiigiinde olumludur.
Lev-Zamir ve Leikin'in (2013) ¢alismasinda yer alan iki 0gretmenin de farkli temsil ve farkh
modellerden yararlanma gostergesinden goriismelerde bahsettikleri belirtilmistir. Ote yandan,
mevcut calismada yalniz iki 6gretmenin birer uygulamasinda bu gostergeye yer vermis olmasi
distindtirtictidiir.

Gortismelerde yalniz bir ogretmenin farkli ogretim yontemleri kullanma gostergesine yer verdigi,
uygulamalarda ise hi¢bir 6gretmenin bu gostergeye yer vermedigi goriilmiistiir. Bu bulgu, Lev-
Zamir ve Leikin’in (2013) calismasiyla ortiismektedir. Lev-Zamir ve Leikin’in ¢alismasinda her iki
Ogretmenin de beyanlarinda 6gretimsel yaraticiligi uygulamaya dair ifadeler yer alirken sadece
birinin uygulamalarinda bunu gergeklestirdigi belirlenmistir. Buradan yine dgretimsel yaraticilik
gostergelerine ders ici uygulamalarda yeterince yer verilmedigi sonucuna ulasmak miimkiindyir.
Bu noktada, 6gretmenlerin alternatif yontemler tercih etmedigi ve Ozellikle ezberci yaklasimla
O0grenim goren siniflarda yetisen 6grencilerin gercek hayatta karsilastiklar1 durumlarda giigliik
cekecekleri goz ontinde bulundurulmalidir (Mann, 2006).

Problemleri  farkli yollardan ¢ozme gOstergesini goriismelerde ¢ Ogretmen ele almis ve
uygulamalarda bu gostergeye iki 6gretmen yer vermistir. Diindar'in (2015) matematik 6gretmen
adaylarinin matematiksel yaraticihga yonelik goriiglerinin incelendigi calismasinda matematik
ogretmen adaylarmin farkli 6gretim yontemleri kullanma ve problemleri farkl: yollardan ¢ozmeye
goriismelerinde sikgca yer verdikleri goriilmiistiir. Bu noktada 6gretmen adaylarinin aldiklar
egitimin olast olumlu etkileri ve deneyimli 6gretmenlerin bu etkilerden uzaklasmis olma ihtimali
akla gelmektedir. Ogretmenlerin problemler {izerinden &grencilere farkli bakis agilari
kazandirmalar1 gerektigi (NCTM, 2000) disiiniildiigiinde 6zellikle uygulamalarda 6gretmenlerin
bu becerileri yeterince dikkate almadiklarmin belirlenmis olmasi, gretmenlerin bu noktalarda
daha fazla desteklenmesi gerektigine isaret etmektedir.

Bulgular 6zglinliik bileseni agisindan ogretmenlerin goriismelerde en fazla dgrenci kesiflerine yer
vermeyi ele aldiklarini gostermistir. Bu bulgu, Lev-Zamir ve Leikin’in (2011) ¢alisma bulgularina
paraleldir. Lev-Zamir ve Leikin c¢alismasinda ogretmenlerin Ogrenci kesiflerine yer vermeyi
Ogretimsel yaraticilik agisindan ele aldiklarini belirlemistir. Etkili 0gretimin 6grenci kesiflerine yer
verilerek ortaya cikacagl ve Ogrencilerin kesfetme becerilerinin gelistirilmesine firsat verilmesi
gerektigi diisiiniildiigtinde (NCTM, 2000) o6gretmen goriismelerinde oOgrenci kesiflerine yer
vermenin On planda tutulmasinin o6nemli oldugu diisiiniilmektedir. Bu gostergeye tim
ogretmenlerin goriismelerde sikca yer vermis olmasi, Ote yandan uygulamada yalmz iki
O0gretmenin bunu birer kez uygulamasi ise dikkat gekicidir. Calisma bulgularia paralel sekilde,
Lev-Zamir ve Leikin’in (2013) ¢alismalarinda iki 6gretmeninde 6grenci kesiflerine yer vermeden
bahsettigi ancak sadece birinin uygulamalarinda buna yer verdigi goriilmiistiir. Matematik yapma
kesfetmeyle miimkiindiir ve &gretmenlerin Ogrencilere dogrudan bilgiyi vermek yerine soru
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sorarak Ogrencilerin tahminlerde bulunmasini saglayacak ortamlar olusturmalar1 gerekmektedir
(NCTM, 2000). Bu noktada da 6gretmenlerin destek ihtiyaclar1 ulusal ve uluslararasi alanda 6n
plana ¢ikmaktadr.

Ozgiinliik bileseni acisndan 6gretmenlerin goriis ve uygulamalarinda d§rencilerin yeni fikirler
iiretmesine firsat tanimay1 yeterince ele almadiklar belirlenmistir. Ozgiinliik bilegeni agisindan en az
uygulama bu gostergeye yoOneliktir. Oysa, Lev-Zamir ve Leikin'in (2013) ¢alismalarinda
Ogretmenlerin Ogrenci ihtiyactna uygun yeni fikirler iiretmeye goriislerinde yer verdikleri
gortilmiistiir. MEB (2009) ogretim programinda matematik Ogretmenlerinden beklenen roller
arasinda ogrencileri yonlendirme; siirecte dgrencilere soru sorma, sorgulama ve tartisma firsatlar:
yaratma yer almaktadir. Ayn1 zamanda NCTM (2000) etkili 6gretim gerceklestirmeyi hedefleyen
bir 6gretmenin O6grencilerin matematiksel diistinmelerine firsat tanimasi ve o6grencilere yeni
fikirler ve stratejiler iiretmelerini saglayacak sorular sormalar1 gerektigini belirtmektedir. Ulusal
alanyazinda da matematik 6gretmenleri ve 6gretmen adaylar: ile matematiksel yaraticiliga yonelik
goriislerin incelendigi calismalarda 6zgiin fikir sunma/iiretme veya 6zgiin durum ortaya koyma
ifadelerinin 6n plana gktig1 goriilmektedir (Demir ve Acikgiil, 2021; Diindar, 2015). Calisma
sonuglar1 bu baglamda 6gretimsel yaraticilik anlaminda eksiklikler olduguna isaret etmektedir.

Ogretmenlerin dzgiinliik bileseni acisindan ders kitab: disina ctkma ve konuyu ilgi cekici hale getirmeye
gorlismelerde fazla yer vermedikleri goriilmiistiir. Uygulamalarda ise bu gostergelere ikiser
Ogretmen yer vermistir. Lev-Zamir ve Leikin’in (2011) ¢alismasinda ogretmenlerin ders kitabi
disma cikma ve farkli/eglenceli akil yiiriitme gerektiren ¢oziimler olusturmayr Ogretimsel
yaraticilik agisindan ele aldiklar1 belirlenmistir. Lev-Zamir ve Leikin’in (2013) ¢alismasima katilan
iki Ogretmenin de ders kitabi disinda matematiksel gorevler olusturmaktan bahsettikleri
gortilmiistiir. Bu anlamda elde edilen bu bulgu Lev-Zamir ve Leikin’in (2011, 2013) calisma
bulgulari ile ortiismemektedir. Oysa MEB (2009) 6gretim programinda, 0gretmenlerin derslerinde
ilgi gekici problemler sunmalar1 ve 6grencileri motive etmeleri tavsiye edilmektedir. NCTM (2000)
de 6grencilerin matematiksel diisiincelerini gelistirmenin yollarindan birinin ilgi ¢ekici durumlar
oldugunu ve o6gretmenlerin ilgi ¢ekici durumlara 6gretimde siklikla yer vermeleri gerektigini
belirtmektedir. Ogretmenlerin sadece ikisinin derslerinde konuyu ilgi cekici hale getirmeye yer
verdigi goz oniine alindiginda bu hususun 6gretmenler tarafindan yeterince dikkate alinmadig:
sonucuna ulagsilabilir. Buradan da yine 6gretmenlerin mesleki gelisiminin hizmet 6ncesi alinan
egitimlerle yeterli olmayacagi, 6gretmenlerin siirekli gelisim halinde olarak 6grencilerin nasil daha
iyi 6grendigini incelemesi ve yeni materyaller kullanmas1 gerektigini belirten NCTM (2000) ile
uyum yakalanmadig1 anlagilmaktadir.

Bulgular detaylandirma bileseni agisindan degerlendirildiginde ise 6gretmenlerin goriismelerde
matematiksel diisiinceleri gelistirerek genelleme yapma ve problem kurmay1 yeterince ele almadiklar
goriilmektedir. MEB (2009) Ogretim programinda siire¢ becerileri baghgr altinda yer alan akil
yliriitme becerisinin en dnemli gostergesinin genelleme yapma oldugu, problem ¢6zme becerisinin
asamalar1 arasinda genelleme yapma becerisinin yer aldigi ve genelleme yapma becerisinin
ogretmen rehberliginde ortaya ¢iktig:1 bilinmektedir. Problem kurma becerisi ise problem ¢6zme
becerisinin hedefledigi bir beceri olup (MEB, 2009), NCTM (2000) tarafindan ogretmenler
tarafindan sikca yer verilmesi gereken bir uygulamadir ve Ogrencilerin problem kurma
deneyimlerine sahip olmalar1 gerekmektedir. MEB (2018) Ogretim programinda da birgok
kazanimda problem kurma g¢alismalarma yer verilmesi Onerilmektedir. Bu ¢alismada yapilan
goriismelerde Ogretmenler hem matematiksel diisiinceleri gelistirerek genelleme yapmay1 hem de
problem kurmay1 yeterince ele almamustir. Diger bir deyisle, detaylandirma bileseni kodlar1
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incelendiginde diger bilesenlere gore (esneklik ve Ozglinliik) bu bilesene ¢ok az yer verildigi
gortilmiistiir. Uygulamalar incelendiginde ise goriismelerde yer verilen az sayidaki gostergenin
hicbirinin uygulamalarda ele alinmadig1 goriilmiistiir. Benzer sekilde Lev-Zamir ve Leikin'in
(2011) calismasinda da detaylandirma bilesenine dair goriismelerde ¢ok nadir bulgulara
rastlanmis ve uygulamalarda herhangi bir detaylandirma bilesenine yonelik bulgu elde
edilmemistir. Ote yandan, Lev-Zamir ve Leikin'in (2013) ¢alismalarma katilan iki 6gretmenden
birinin detaylandirma bilesenine yonelik matematiksel diistinceleri gelistirerek genelleme yapma
ve problem kurmaya yer verdigi belirlenmistir. Mevcut ¢alismada, detaylandirma bilesenine
Ogretmenlerin uygulamalarinda yer vermemis olmalar1 ciddi bir uygulama eksikligine isaret
etmektedir. Ogrencilerin matematiksel bilgi gelistirirken olusturduklari genellemelerin
ogretmenler tarafindan kontrol edilip gerekirse gelistirilmesinin gerekliligi dikkate alindiginda
(NCTM, 2000) dgretmenlerin O6grenciler tarafindan yapilan genellemelere énem verip iizerinde
durmalar1 gerektigi anlasilmaktadir. Ayrica matematik Ogretmenlerinin ogretimde problem
kurmaya yer vermeleri gerekmektedir ve problem kurma becerisine yonelik 6gretmenlerin bilingli
hale gelmeleri igin hizmet ici egitimde problem kurmaya yer verilmelidir (Turhan ve Giiven, 2014).

Ozetle, bu calismada ogretmenlerin goriis ve uygulamalari arasinda tutarsizhiklar oldugu
gortilmistiir. Bu durum, 6gretmenlerin 6gretimsel yaraticiifa yonelik goriis ve uygulamalarinin
yeterince Ortiismedigi anlamina gelmektedir. Lev-Zamir ve Leikin (2013) yaptiklar ¢calismada iki
ogretmenden birinin goriis ve uygulamalarinin ortiistiigtinden, diger 6gretmenin ise goriismede
belirttiklerine uygulamada yer vermediginden bahsetmektedir. Ozel ve Bayindir'm (2015) siuf
ogretmenleriyle gerceklestirdikleri ¢alismada da benzer sekilde 6gretmen beyanlarinda bahsedilen
noktalarin derslerde uygulanmadig1 goriilmiistiir. Bu bulgu, 6gretmenlerin inang ve uygulamalar:
arasindaki tutarsizliga dikkat ¢eken calismalarla benzerlik gostermektedir (Raymond, 1997) ve
ogretmenlerin goriislerini uygulamalarmna yansitabilme noktasinda desteklenmeleri gerektigine
isaret etmektedir.

Calisma bulgularindan hareketle her ne kadar 6gretmenlerin ders uygulamalarinda ogretimsel
yaraticilik bilesenlerinden bazilarina rastlanmis olsa da, bu derslerin tam anlamiyla yaratici
olduklarmi soylemek giictiir. Ozellikle, son ders gozlemi oncesinde ogretimsel yaraticilik
hakkinda 6gretmenlere bilgi verilmis olmasma ve gozlemlenecek olan bu son derslerinde mutlaka
yaratict bir ders islemeleri istendigi vurgulanmasina ragmen bu son derslerinde de
ogretmenlerin  diger wuygulamalarina kiyasla Ogretimsel vyaraticithk kodlarinda artis
gozlenmemistir. Bu bulgu 6zellikle dikkat cekicidir ve 6gretmenlerin derslerinde yaratici olmak
isteseler de bunu basaramadiklarini, bu anlamda ciddiegitim destegine ihtiyaglari oldugunu ve
ancak yeterli mesleki gelisim firsatlar1 tanindigindadgretimsel yaraticilik gelistirerek 6grencilerinin
yaraticiliklarin1  destekleyebileceklerini diistindiirmektedir. Alanyazinda da deginildigi gibi,
yaraticl diisiinmenin gelisimi i¢in 6nemli faktorlerden biri 6gretmenlerdir ve bu anlamda smif
ortaminda yaratict diisiinmenin gelisimi i¢in Ogretmenlere hizmeti¢i kurslar verilmesi
gerekmektedir (Giirkan ve Dolapgioglu, 2020). Shriki (2010), Horng ve digerleri (2005) ve Selkrig
ve Keamy (2017) 6gretmen egitim programlarimin matematiksel yaraticihgin gelisimini hedefleyen
bir degisime girmesinin gerekliliginden bahsetmektedir. Bu noktada, gelecegin mimari olan
ogretmenlerin ulusal ve uluslararasi alanda vurgu yapilan yaraticihk becerisine yonelik
farkindalik kazanmalari i¢in O6gretmen yetistirme programlarinda bu konuya yer verilmesinin
faydali olacag1 distintilmektedir. Ders kitaplarinda ve 6grenme araglarinda yaraticilik becerisi
acisindan hem oOgretmenlerin hem de Ogrencilerin ilgisini ¢ekecek ornek ders planlarina ve
etkinliklere yer verilerek bu becerinin uygulamalara katkisin1 artirmak miimkiin olabilecektir.
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Calisma bulgular1 kapsaminda arastirmacilara yonelik su 6nerilerde bulunulabilir: Bu ¢alisma tek
bir bolgedeki tek bir ilden segilen Ogretmenlerle yiiriitiilmiistiir. fleriki calismalarda farkl
bolgelerden 6gretmenlerle galisilmasi ile bulgularin karsilastirmali olarak ele alinmasi miimkiin
olabilir. Calisma devlet okullarinda calisan dgretmenleri kapsamaktadir. Tleriki calismalarda 6zel
okullarda gorev yapan Ogretmenlerle calisiimasi ile okul tiirtiniin bulgular1 farkhlastirip
farklilastirmadig1 incelenebilir. Calisma ortaokul matematik Ogretmenleri ile yiirtitilmiistiir.
Benzer calismalar farkli smif diizeylerinde gorev yapan 6gretmenlerle gerceklestirilerek sonuglar
zenginlestirilebilir. Calismanin katilimcilar1 arasinda matematik egitimi alaninda ytiksek lisans ya
da doktora yapmis dgretmen bulunmamaktadir. Ileriki galismalarda katiimcilarda bu dzellik
aranarak farkli bulgulara ulasilip ulagilmadigy incelenebilir

Etik Kurul Onayr: Ordu Universitesi Rektorliigii Sosyal ve Begeri Bilimler Aragtirmalari Etik Kurulu'nca
15.06.2022 tarihli 2022-148 karar no ile ¢alismanin etik yonden uygun olduguna oy birligi ile karar
verilmistir.

Arastirmacilarin Katki Orani: Calismanin veri toplama asamasinda birinci yazarin katkis1 daha fazladur.
Calismanin diger asamalarinda yazarlar birlikte ¢alisarak tiim boliimlere katk: saglamiglardir.

Catisma Beyani: Yazarlar potansiyel bir ¢ikar catismasi olmadigini beyan ederler.
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