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ABSTRACT

TEACHING MATHEMATICS TO ACADEMICALLY DIVERSE LEARNERS IN
MIDDLE SCHOOL CLASSROOMS: TEACHERS VIEWS AND REFLECTIONS

NAMLI, Senol
Ph.D., The Department of Elementary Education

Supervisor: Prof. Dr. Erding CAKIROGLU

February 2024, 263 pages

Understanding the process that teachers go through in the classroom and identifying
the challenges they face is crucial for providing inclusive mathematics education.
Knowing what teachers need to deliver successful mathematics instruction is a
reference point for proposing solutions. Observing teachers and gathering their
opinions provides access to their behaviours and allows these behaviours to be
contextualized. This thesis investigates what it means to be a mathematics teacher in

a classroom with academically diverse students, from the teachers' perspective.

A qualitative-focused sequential mixed-methods design was chosen for conducting
this study. A scale was developed to determine teachers' beliefs about providing
inclusive mathematics in heterogeneous classrooms. Subsequently, phenomenological
interviews were conducted to explore the essence of the teaching process in such

classrooms in terms of knowledge and application.
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It was found that teachers have no deficiency in their knowledge of teaching
mathematics, but they struggle to transform this knowledge into action for inclusive
teaching due to various reasons. Furthermore, findings suggest that teachers do not
believe a mathematics teaching environment that can respond to academic diversity

can be established under current conditions.

The findings indicate that for the improvement of the quality of mathematics teaching
and the professional satisfaction of teachers, teacher education programs need to be
more practical and focused on real classroom environments. Teachers need to work in
cooperation to increase their capacity to respond to classroom diversity and provide
student-centred mathematics education. This process requires consideration not only

of teachers but also of educational policies and school administrations.

Keywords: Middle School Mathematics Teachers, Student Diversity, Inclusive

Mathematics Education



0z

ORTAOKUL DUZEYINDE AKADEMIK BASARI YONUNDEN CESITLILIK
GOSTEREN OGRENCILERE MATEMATIK OGRETMEK: OGRETMEN
GORUS VE YANSITIMLARI

NAMLI, Senol
Doktora, IIkégretim Boliimii

Tez Yoneticisi: Prof. Dr. Erding CAKIROGLU

Subat 2024, 263 sayfa

Ogretmenlerin  siif icerisinde gegirdikleri siireci anlamak ve yasadiklari
sorunlari/zorluklar1 belirleyebilmek kapsayici matematik egitimi sunabilmek i¢in
onemlidir. Basarili bir matematik 6gretimi sunabilmek icin Ogretmenlerin nelere
thtiya¢ duyduklarimi bilmek, ¢oziim Onerileri sunma noktasinda referans olacaktir.
Ogretmenleri gozlemlemek ve onlarin goriislerini almak, davranislarna erisim imkam
saglar ve bu davraniglart bir baglama oturtmaya izin verir. Bu tez kapsaminda,
akademik basar1 yoniinden gesitlilik gdsteren 6grencilerin oldugu bir sinifta matematik
O0gretmeni olma deneyiminin Ogretmenlerin bakis agis1 ile ne anlama geldigi

arastirilmastir.

Calismanin yiiriitiilmesi i¢in nitel agirlikli sirali karma desen tercih edilmistir.

Ogretmenlerin heterojen bir smifta kapsayict matematik sunmaya yonelik inang
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diizeylerini belirlemek icin bir olgek gelistirmistir ve takiben fenomenolojik
miilakatlar yoluyla bu tiirlii siniflarda gerceklesen O0gretmenlik siirecinin bilgi ve

uygulama baglaminda 6zl ortaya konulmaya calisilmistir.

Ogretmenlerin matematik dgretme bilgisi agisindan eksikligi olmadig1 fakat kapsayici
matematik sunma noktasinda c¢esitli sebeplerin bilgiyi eyleme doniistiirmekte
zorlandiklar1 bulgusu elde edilmistir. Ayrica, mevcut sartlarda akademik cesitlilige
cevap verebilecek bir matematik dgretim ortaminin olusabilecegine inanmadiklarina

dair bulgular elde edilmistir.

Elde edilen bulgular 1s181nda, 6gretmenlerin mesleki tatmininin ve matematik 6gretim
stirecinin kalitesinin artirilabilmesi i¢in, Ogretmen egitimi programlarinin daha
uygulamali ve gergek smmif ortamlarma odaklanilmasi gerekmektedir. Ogretmenlerin
smif i¢i cesitlilige yanit verebilme kapasitelerini artirmak ve 6grenci merkezli bir
matematik egitimi saglamak i¢in esgiidiim ve is birligi icinde hareket edilmelidir. Bu,
sadece Ogretmenlerin degil, egitim politikalar1 ve okul yonetimlerinin de dikkate

alinmasi gereken bir siirectir.

Anahtar Kelimeler: Ortaokul Matematik Ogretmeni, Ogrenci Cesitliligi, Kapsayici

Matematik Egitimi
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CHAPTER 1

INTRODUCTION

Imagine a mathematics classroom where students differ in terms of various academic
aspects, such as their previous mathematical learning experiences, their familiarity
with school climate, their readiness to learn and ability to grasp mathematical
concepts. The goals of the mathematics teacher in this classroom are to involve all
students in useful learning activities, particularly helping those who may not be
familiar with certain classroom procedures. The teacher wants every student to face a
math challenge, achieve some success, connect it to their existing knowledge, prepare
for future challenges, and join group discussions with classmates about the methods

they used and the work they completed.

Despite its perceived advantages in favour of students, teaching mathematics in
academically diverse classrooms is, nonetheless, a complicated task for teachers.
Before discussing the complexities of teaching in academically diverse classrooms, it's

important to understand the homogeneous settings.

Placing students in separate classrooms where students are grouped according to
similar ability or achievement levels is defined as Ability Grouping or homogeneous
grouping (Boaler, 2020). This separation can occur within a single class or extend
across multiple classes. Although ability grouping is widespread in some countries
(e.g., United States of America, where it is known as 'tracking’, and in England, where
it is referred to as 'setting.’), many European and Asian countries are moving away

from the practice of ability grouping (Boaler, 2020). For example, Finland, one of the



most successful countries in international exams (e.g., TIMMS and PISA), holds the
view that ability grouping serves as an obstacle to the pursuit of equality (Sahlberg,
2011). Similarly, in Japan, there is robust agreement that students should not be
subjected to measuring academic abilities or aptitudes during the nine years of
compulsory education (Bracey, 2003). Even though students in England are put into
different classes based on their abilities, a government report, known as the Primary
Review found that grouping students by ability does not improve their learning but can
even harm their social and personal growth. Teachers believe they can give students
better-suited work in these groups; however, many students find that the work assigned
to them is not appropriately challenging — “often, it is too easy”. (Blatchford et al.,
2008, pp. 27-28; 2010). Nunes et al. (2009) state that ability grouping prevents the
progress of students. Additionally, ability grouping, a system that often overlooks
some students for the benefit of others, negatively affects the academical achievement
of low and middle group students and does not affect the academical achievement of

high achiever students.

Proponents of tracking contend that by improving the curriculum and teaching in
lower-level classes, and utilizing more equitable methods for student placement, the
adverse effects of tracking on underperforming students could be lessened (Gamoran
& Weinstein, 1998; Loveless, 1998). However, Heubert and Hauser (1999) undertook
a study on behalf of the National Research Council and did not identify any public
schools where low-track classes offered high-quality instruction. In a similar vein, the
scholarly literature is replete with debates about the most effective method of grouping
students (Esposito, 1973; Wyman & Watson, 2020), however, the recognized
advantages of student grouping include enhanced efficiency in time management
throughout the learning process, enhanced clarity in addressing student queries,
improved responsiveness to student feedback, and a more effective and simpler way
to monitor progress of each student within the group (Cernilec et al., 2023).
Additionally, from the learners' perspective, it was observed that possessing a strong
individual mastery of the subject matter can serve as an impediment to effective group
collaboration, as the pace of collective learning may either outstrip or lag behind their
own rate of comprehension (Boaler, 1997). Moreover, students with lower

performance levels are at greater risk of being undervalued and subjected to ridicule

2



(Ireson & Hallam, 2001), and typically display reduced self-confidence (Di Martino
& Miles, 2005). Additional limitations of student grouping include polarization, the
formation of elitism, reduced expectations for students in lower-level groups, and the
facilitation of segregation (Di Martino & Miles, 2005). Research on ability-grouping
methods has consistently highlighted its negative impact on both the formation of
students' identities and their academic achievements.

On the other side of the spectrum, mixed ability grouping or heterogenous grouping is
a teaching strategy in which students of diverse skills and abilities are amalgamated in
the same school or class. Heterogeneous classrooms comprise a diverse array of
students, varying not only in abilities but also in interests, cultural backgrounds, and
learning styles. Such classrooms may encompass a spectrum of learners, ranging from
those who are advanced to those who face challenges in specific subjects or in their
overall academic performance. When compared to ability grouping or tracking, mixed-
ability grouping promotes more inclusive education and provides opportunities for
peer learning and collaborative interactions among students. Additionally,
heterogeneous or mixed-ability groups are conducive to a more equitable learning
environment, supporting students across all levels (Boaler, 2008; 2020). Furthermore,
a review study by Gabaldon-Estevan (2020) indicates that children's experiences with
exclusion and diversity significantly impact their choices regarding friendships. This
implies that schools with a diverse student population foster a school society that is
more embracing of inclusion. Ability grouping is less commonly practiced or is
generally avoided, especially for younger students, in countries that operate under the
belief that high achievement is attainable for all (Dweck, 2006) or put the principle of
equality at the focus of education (Sahlberg, 2011). For example, in Finland, it is
preferable for students to study in heterogeneous classroom environments throughout
their school career (Sahlberg, 2021). Similarly, in Pacific Rim Asian countries, ability
grouping is rare or absent because they subscribe to the philosophy that learning is a
dynamic process shaped by effort and diligence, rather than by fixed and unchangeable
abilities (Stigler & Hiebert, 2009).

When considered in the context of mathematics education, although Askew and
Wiliam (1995) observed in their review of multiple studies that higher-level groups in



mathematics demonstrated improved performance when educational materials were
specifically personalized for them, therefore, it can be inferred that without the use of
suitable teaching resources, the positive impacts of student grouping on their academic
achievements may not be expected. Furthermore, one possible cause for the
ineffectiveness of homogeneous student grouping may be a prevailing assumption
among teachers that they are instructing a uniform group of students, and therefore do
not need to differentiate or customize tasks within those groups. This overlooks the
fact that even within these groups, student differences exist and should be taken into
account (Boaler, 1997). Conversely, recent empirical evidence from Cernilec et al.
(2023) advocates for the adoption of heterogeneous grouping in mathematics
education. This aligns with earlier comparative studies, such as that by Linchevski
(1995), which found no significant advantages to homogeneous grouping in terms of
mathematical achievement. In contrast, students in heterogeneous settings consistently
demonstrated superior performance (Boaler, 1997; Leonard, 2001). Additional
research by Burris et al. (2006) indicated that students transitioned from tracked to
non-tracked settings exhibited significantly higher pass rates in advanced mathematics
courses. Similarly, a study by Venkatakrishnan and Wiliam (2003) conducted in
secondary school settings revealed that high-achieving students derived minimal
benefits from fast-track groups. However, the amalgamation of diverse abilities within
the same educational setting had a pronounced positive impact on student progress,
particularly benefiting lower-performing students, while imposing minimal
disadvantages on high-performing students. Additionally, Nunes et al. (2009) further
corroborated these findings, indicating that students in heterogeneous classrooms

outperformed their peers in tests of mathematical reasoning.

Students of various levels and categories such as mathematically highly able pupils or
talented and gifted students, fast learners, moderate students who meet the class-level
expectations, slow learners, children with learning difficulties in mathematics, student
with special needs or student with special educational needs, and students with
disabilities can exist in mixed-ability or heterogeneous classrooms. This diversity in
the classroom, extends beyond heterogeneous grouping or mixed-ability classes. This
diversity is actually in line with inclusive education. The Education for All trend,
under the leadership of UNESCO, which began nearly three decades ago and goes
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beyond the mixed classroom approach (Makagiansar, 1990), seeks to ensure that
students are educated in the least restrictive environment. In this context, the
mainstreaming approach emerged, which provided partial participation of students
with disabilities in general education institutions for certain courses or days. Later,
integrated education emerged to ensure full-time participation in general education
institutions. The current focus of educational discourse is the creation of inclusive
educational environments where there is no segregation or exclusion, and where all
students are educated together. The reason why inclusive education was not
mentioned so far is that a narrower understanding of inclusive education as the
inclusion of only individuals with disabilities or special educational needs in general
education institutions or classes is seen in the literature and practice. The concept of
inclusive education goes beyond the placement of students with disabilities in general
education classes; it involves a comprehensive restructuring of education systems to
make general education classes more accommodating to all forms of diversity. In this
study, the broad definition of inclusive education is considered: not only individuals
with disabilities or special educational needs but also other groups such as gifted
students or ethnically excluded or foreign-language students are educated in the same
classroom. In this study, the heterogenous classroom or mixed-ability grouping is
meant to be an environment in which everyone can learn mathematics together without
any limitations in terms of both ability and other aspects and, it aims to create inclusive
mathematics education. Henceforth, the concepts of heterogeneous class, mixed-
ability class or inclusive class mean that everyone should be educated together as much
as possible by creating environments where students from various backgrounds, while
providing equitable educational opportunities to all students, regardless of their

abilities, backgrounds, or needs.

In the past years, there was a significant increase in research concerning mathematics
teachers. This extensive body of research aims to enhance our understanding of
mathematics teachers' knowledge, beliefs, and pedagogical practices. These studies
offer valuable insights that guide mathematics teacher educators in aligning
instructional strategies with contemporary perspectives on mathematics education
(National Council of Teachers of Mathematics [NCTM] 2000; 2014). However,

implementing significant changes remains a challenge for many teachers (Chapman,
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2016; Tomlinson et al., 2003; Tomlinson, 2017). Specifically, the persistent challenge
for teachers lies in effectively teaching mathematics in academically diverse

classrooms (Gervasoni & Peter-Koop, 2020).

Although the majority of sources suggest that mathematics education is more effective
in mixed-ability classrooms, as opposed to those segregated by student ability levels,
teaching students in a single classroom with different thinking styles and abilities, and
various learning levels requires significant expertise, attention, and skill to meet the
diverse learning needs of students (Mevarech & Kramarski 1997; Rubin 2008). While
teachers play a crucial role in providing an environment in which all students feel
valued and not excluded, teaching a diverse group of children requires educators to
possess instructional, systematic, and evaluative abilities. Collaboration between
professionals is also essential (Wang & Fitch, 2010; Wolfswinkler et al. 2014).
Teachers are required to establish common mathematical concepts and identify

potential obstacles and conditions conducive to learning.

Moreover, one prerequisite for effective strategies in heterogeneous classrooms is an
expanded perspective that transcends one's own discipline. Mixed-ability or inclusive
environments necessitate an understanding of how mathematical skills are learned,
knowledge of scaffolding techniques, and familiarity with specific methods for
supporting children with unique needs. Moreover, teachers need to acknowledge and
understand their own and their students' beliefs, as well as various emotional and
motivational factors (Bock et al., 2019). Therefore, teaching mathematics to such a
diverse student group and creating educational settings that feed to a wide range of
academic needs is challenging. It requires specialized knowledge, experience, skills,

and a positive attitude.

In this context, teachers need to make a great effort to achieve success in mathematics
education in heterogeneous or inclusive classes for all students. Rouse (2008) indicates
that:
Developing effective inclusive education is about not only about extending
teachers’ knowledge, but it is also about encouraging them to do things

differently and getting them to reconsider their attitudes and beliefs. In other
words, it should be about ‘knowing’, ‘doing’, and ‘believing’. (p. 12)



Florian (2008) explains this conceptual model, positing that any two elements among
'knowing," 'believing,' and 'doing' are assumed to impact the third one (Figure 1). For
example, if a teacher believes in the idea of including all students and tries it by not
leaving any student out, they can learn more about how to do this well. On the other
hand, a teacher might believe in including all students but not know how to do it. If
they acquire more knowledge, perhaps through professional development or
coursework, they may gain the confidence to implement inclusive practices. Similarly,
Similarly, a teacher who believes in inclusion but lacks the confidence to apply it may
gain the necessary knowledge and confidence by taking a course on the subject. On
the other hand, some teachers may have the knowledge but are uncertain about their
belief in inclusion. By working in an environment that practices inclusion, they may
come to see its effectiveness. The key takeaway is that teachers don't need to have all
three elements—knowing, believing, and doing—aligned to make progress; they can
be at different stages in each (Florian & Black-Hawkins, 2011).

Knowing

Believing Doing

Figure 1 Reciprocal Triangular Relationship

According to these explanations, several factors are central for the development of
effective teachers to teach mathematics for academically diverse learners. First, what

teachers know for teaching mathematics in these classrooms is essential. This includes



their knowledge of teaching strategies, how children learn, and what children need to
learn, as well as methods for measurement and classroom management. Second, what
teachers actually do in the classroom is equally important. This encompasses turning
their knowledge into actionable teaching practices and collaborating with both
colleagues and students. Finally, teachers' beliefs also play a significant role, such as
whether they believe all children can learn and have the right to education. Identifying
these elements—knowledge, actions, and beliefs—is fundamental for the ongoing

professional development of teachers.

1.1. Purpose of the Study

The aim of this study is to investigate the knowledge, practices and beliefs of
mathematics teachers regarding the teaching of mathematics in academically diverse

classrooms in middle school.

In alignment with the primary objective of the research, the following research

questions guided the study:

I. According to participating mathematics teachers, what is it like to teach
mathematics to academically diverse learners in a middle school
classroom?

ii. How do Middle School Mathematics Teachers perceive and describe their
teaching experience with academically diverse learners?

ii. What is the meaning, structure, and essence of the teaching to academically

diverse learners for Middle School Mathematics Teachers?

Additionally, in this study, within the framework proposed by Rouse (2006, 2008), the
aim is to develop and validate "Teacher Self-Reflection Scales" composed of three
different scales to elucidate middle school mathematics teachers' reflections on their
'knowledge’, 'beliefs' and 'doing' in relation to teaching mathematics to students with
academically diverse backgrounds. In pursuit of this aim, this research seeks answers

to the following research questions:

iv. Avre the scales designed to reveal teachers' reflections on their knowledge,

beliefs and practices valid?



V. Avre the scales designed to reveal teachers' reflections on their knowledge,
beliefs and practices internally consistent?

Vi. Is there empirical evidence supporting the structural validity of the scales
designed to reveal teachers' reflections on their knowledge, beliefs and

practices?
1.2. Significance of the Study

The existing literature underscores the critical role that teachers' opinions or reflections
can play in various dimensions, including assessing the effectiveness of teacher
education programs (Blake & Hanley, 1998; Barron, 2019; Rice, 2003), enhancing
teachers' skill sets (Darling-Hammond, 2000; Schmidt et al., 2011), and facilitating
teacher change (Chapman, 2016). In light of these information, the significance of this

study can be outlined as follows:

This research contributes to the existing literature by examining the challenges faced
by students with diverse academic abilities in receiving mathematics education, as well
as the approaches adopted by teachers in this context (Gervasoni & Peter-Koop, 2020;
Helgevold, 2016). The study holds contemporary relevance, particularly in an era
where the concept of inclusive education is increasingly being adopted and
mainstreamed (Dweck, 2006). The findings of the study can offer practical guidelines
for teachers to more effectively instruct students of varying academic levels within a
mixed-ability classroom (Wang & Fitch, 2010). It seeks to uncover insights that can
serve as a foundation for professional development initiatives aimed at enhancing
teachers' instructional skills for teaching in diverse settings. The findings from the
study have the potential to contribute to a more inclusive educational process in the
teaching of mathematics to students with diverse academic abilities (Helgevold, 2016).
This research can serve as a reference for policymakers who are involved in
developing curricula for middle school mathematics and education faculties (NCTM,
2014). The beneficiaries of this study include academics, educational policymakers,
and particularly “mathematics teachers who deal with students of diverse academic
abilities” (Tomlinson et al., 2003, p. 135). The study employs a methodology that

comprehensively evaluates the interwoven and reciprocal relationship among “the



knowledge, beliefs and practices of mathematics teachers” (Florian, 2008, p. 205).
This research can help broaden the theoretical framework necessary for students with
diverse academic abilities to receive inclusive mathematics education (Rouse, 2008).
The study underscores the social importance of inclusive education and the formation
of heterogeneous classrooms, examining how such educational settings could
contribute to societal change or understanding (Makagiansar, 1990). This research has
the potential for positive impact at local, national, and even international levels in
terms of educational policies and practices (Sahlberg, 2011). Due to its design, which
encompasses multiple disciplines such as teacher education and educational policy,
the study has an interdisciplinary impact (Florian & Black-Hawkins, 2011).

Ultimately, the study intends to contribute to the improvement of educational quality.
1.3. Definition of the Terms

Inclusive Education: Inclusive education refers to the practice of integrating all
students into common classrooms within mainstream schools. This approach aims to
extend equitable learning opportunities to traditionally marginalized groups, including
not only children with disabilities but also those who are speakers of minority
languages. In an inclusive educational system, the distinct contributions of students
from diverse backgrounds are valued. This facilitates a mutual enrichment among
heterogeneous groups, ultimately benefiting the entire learning community. Inclusive
education stands as the most efficacious method for ensuring equitable access to
educational resources, enabling all children to acquire the knowledge and skills
essential for their overall development (Florian, 2008; 2013; 2014; Go6ransson &
Nilholm, 2014).

Inclusive Classrooms: An inclusive classroom is defined as a regular education
setting where students with and without (learning) differences are educated side by
side. Such classrooms are comprehensive in nature, catering to the varied academic,
social, emotional, and communicative requirements of all students. (DeSimone &
Parmar, 2006; Tirri & Laine, 2017).

Academically Diverse Learners and Academically Diverse Classrooms: In this

study, the term "academically diverse learner” is used to describe a student whose
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learning needs, abilities, and potential significantly differ from the expectations at their
grade level. The reasons for this academic diversity may include learning capabilities,
social, cultural, and linguistic backgrounds, as well as attitudes and motivations
towards mathematics (Heacox, 2018; Small, 2020; Tomlinson, 2001, 2017).

Correspondingly, "academically diverse classrooms" can be defined as classes where
students with various learning styles, educational histories, and learning paces are
present together. Students in these classes may be at different emotional and social
maturity levels. There can be substantial differences in the learning speeds of students
in these classes. Students can be at different academic levels at different times. Their
readiness and interests can vary (Heacox, 2018; Small, 2020; Tomlinson, 2001, 2017).

The reason for preferring the term ™academically diverse classrooms™ over
"heterogeneous classes” in this study is that heterogeneous classes are a much broader
concept related to ethnic, religious, language, and other non-academic characteristics,
while academically diverse classrooms are limited to differences such as academic
abilities, learning styles, and learning needs, which are deemed more manageable for
the purpose of this study. Academic diversity in this study is considered as a
continuum. At one end of this continuum are students with advanced understanding
skills who are distinctly successful in mathematics classes. At the other end are
students who genuinely struggle with learning mathematics and have specific and
significant learning difficulties. Moreover, between the two ends of the continuum,
there are students who meet grade-level expectations and can be described as 'regular'.
It is also assumed that there are groups of slow learners as well as high-achieving

student groups.

Special Education: Special education refers to “the educational programs developed
to meet the educational and social needs of individuals who significantly differ from
their peers in terms of individual and developmental characteristics as well as
educational competencies. These programs are carried out in appropriate settings with
specially trained personnel” (Citil, 2020, p. 12).

Students with Special Educational Needs: The term ‘Special Educational Needs’ is

used to “describe learning difficulties or disabilities that make it harder for children to
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learn than most children of the same age”. Children with Special Educational Needs
are “likely to need extra or different help from that given to other children their age”
(Ainscow et al. 2013, p. 15; Norwich & Lewis, 2007).

Students with Disability: Types of disabilities and the term ‘students with disability’
are defined in Individuals with Disabilities Education Improvement Act [IDEA]
(2004) as:

“The term ‘“child with a disability” means a child “i) with intellectual
disabilities, hearing impairments (including deafness), speech or language
impairments, visual impairments (including blindness), serious emotional
disturbance (referred to in this title as ‘emotional disturbance’), orthopaedic
impairments, autism, traumatic brain injury, other health impairments, or
specific learning disabilities”; and “ii) who, by reason thereof, needs special
education and related services.”

Gifted and Talented Students: Gifted and talented students are those who
demonstrate, or have the potential to demonstrate, performance levels that are
significantly above their peers in the same age group, experience or environment
across one or more domains. These students necessitate adjustments in their
educational experiences to fully develop and actualize their innate potential. (Ozdemir
& Ozgakir, 2022).

The expression "students with giftedness and talents" emphasizes the individual before
their characteristics or conditions, making it a person-first language and is
acknowledged by the researcher as a more inclusive language choice. However, this
study opts for the widely used and conventional term "gifted and talented students” in

an effort to maintain consistency with the established literature.

Resource Room: The resource room is defined as an educational environment
organized and staffed to provide support education services in the areas needed by
students who continue their education through integrated practices, as well as for gifted
students (Regulation on Special Education Services, 2018). Additionally, the resource
room is a “separate, remedial classroom in a school where students with disabilities or
students with significant learning difficulties, receive direct, specialized education and
academic improvement on an individual or group basis, as well as assistance with

homework and related assignments” (Heward, 2006, p.27).
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Beliefs: Philipp (2007) defines beliefs as “the lenses through which one looks when
interpreting the world” (p. 258). There are many different types of beliefs that may
influence teaching, including but not limited to “beliefs about mathematics, beliefs
about the teaching of mathematics, beliefs about the learning of mathematics, beliefs
about students, beliefs about teachers’ own ability to do mathematics, to teach

mathematics, etc”. (Liljedahl & Oesterle, 2020, p. 826)

Knowledge: The terms "what teachers know" or "teachers' knowledge" generally
include the pedagogical and subject-specific knowledge and skills that teachers
possess. This includes teaching strategies, classroom management, student assessment
methods, subject matter knowledge, and the ability to understand individual student
needs. Additionally, teachers' professional experiences, professional development, and
their capacity for collaboration with colleagues are also other components of this
concept (Mesa & Leckrone, 2020; Rowland, 2020).

Attitudes: Attitudes may be defined as "a disposition to respond favourably or
unfavourably to an object, person, institution, or event™ (Ajzen, 1988, p. 4). In essence,
attitudes can be considered as responses to individuals' belief systems. In other words,
attitudes are the expression of individuals' beliefs (Liljedahl, 2005). In this study,
attitudes are considered as attitudes towards academically diverse learners and
academically diverse classrooms and are seen as a part of ‘doings’ (Rouse, 2006),

hence they are included in the definitions of the terms part.
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CHAPTER 2

LITERATURE REVIEW

Although this study primarily focuses on middle school classrooms with academic
diversity, it is deemed necessary to specifically address student groups with diverse
academic needs. Therefore, this chapter will provide a literature review on students
with special educational needs and special education, education for gifted and talented
students and disadvantaged students and their education. It will also offer insights into
studies concerning the mathematics education of these groups. Following this, the
chapter will discuss research on inclusive education and inclusive mathematics
education. Moreover, this section will include studies related to teachers' knowledge,

attitudes or classroom practices and beliefs.
2.1. Education of Students with Special Educational Needs

Every child's right to education is protected in the Universal Declaration of Human
Rights and the Declaration of the Rights of the Child. It is also recognized that while
every child possesses distinct physical, cognitive, emotional, social, and learning
characteristics, they can benefit from general education services as long as these
differences remain within certain limits. In the learning environment, some students
learn more quickly, recall information easily, and can apply what they learned to new
situations. Others may require more repetition and experience difficulties in retaining
new knowledge and skills and in generalizing them to different contexts (Heward,
2006). The differences among children are not only manageable but also visible; their

similarities outweigh their differences (Meyen, 1996). However, when the magnitude
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of these differences is significant, focusing on these differences rather than similarities
can hinder children from benefiting adequately from general education services. In
such cases, providing special education services may become necessary to uphold their

right to specialized education.

Special education is defined as the instructional process customized for individuals
who cannot benefit sufficiently from the regular educational process. This process
utilizes specialized materials, tools, methods, and techniques, and takes advantage of
environments and expert personnel suited to the unique characteristics of the
individual. The goal is to foster independence and maximize participation in society.
The phrase "cannot benefit sufficiently from the regular educational process" refers to
individuals who, due to developmental differences from their peers and age group, are
unable to benefit from the educational process at the desired level. These
developmental differences may stem from various developmental processes such as
visual, auditory, physical, language, and cognitive growth. Depending on the source
of these differences, individuals who require special education services and the
disability groups they form are identified and named accordingly (Heward, 2009;
Olson et al., 2008; Westling & Fox, 2004). Considering this definition, to better
understand the terms ‘having special needs’ or ‘students with special educational
needs’, it is beneficial to define and distinguish between the related terms
‘impairment’, “‘disability’ and ‘handicap’ as this clarification will aid in
comprehending the subject more clearly. While the terms impairment, disability and
handicap are often used interchangeably, they do not have the same meanings.

Impairment refers to the condition where an individual experiences difficulty in the
functioning and performance of organs due to various factors that may occur
prenatally, during birth, or postnatally (Ataman, 2013). Another definition
characterizes impairment as “any loss or abnormality in psychological, physiological,
or anatomical structure” (Heward, 2006, p.3). It denotes the loss or reduced function

of a body part or organ, such as the absence of arms or a leg.

Disability is a broad term that is defined in both legal and scientific ways and

encompasses physical, psychological, intellectual, and socioemotional impairments
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(World Health Organization, 2001, 2011). A disability is existing when an impairment
limits an individual's ability to perform certain activities (such as walking, seeing, or
reading). However, a person is not considered handicapped by their disability unless
it results in difficulties in educational, personal, social, vocational or other areas of
life. For instance, a child who lost a leg but adapted to use a prosthetic limb and who
Is able to fully participate in school and other activities is not handicapped, at least in

terms of their interaction with the physical environment (Heward, 2006).

Handicap is a term used to describe the barriers and challenges that were faced by
individuals with disabilities or impairments when they interact with their
environments. The impact of a disability varies depending on the setting; for example,
a child with a prosthetic limb might be at a disadvantage in a competitive sport setting
like basketball but not in an academic classroom. Handicaps can often be a result of
societal barriers, such as negative attitudes or behaviours from others, which can
unnecessarily limit individuals' access to and participation in educational,
professional, or community activities (Heward, 2006). For example, if a school
entrance lacks a ramp, a wheelchair-bound child's deficiency becomes a disabling
barrier. Similarly, if a teacher believes that a child with cognitive disabilities will not
progress no matter what is done, this negative attitude can become a disabling barrier
to the student's development (Ak¢amete, 2009; Namli & Sungur, 2022).

Based on these definitions or expiation; children with special needs can be described
as those who exhibit significant developmental differences compared to their peers as
articulated in the definition of special education (Unlii, 2022). Depending on the nature
of their differences from their peers, children requiring special education are often
categorized into various subgroups. The classification of children with special needs
is known to offer several benefits, including facilitating better communication among
professionals, more robust advocacy for legal rights, increased visibility of individuals
with special needs (Akgamete, 2019; Bogart, 2023; Houtrow et al., 2019). However,
the intention here is not to stigmatize or marginalize students but rather to ensure the
more efficient allocation of funds and resources, as well as the capability to plan
effectively and efficiently (Bogart, 2023; Florian & Black-Hawkins, 2011; Kayama &
Haight, 2018). In Tiirkiye, the Regulation on Special Education Services (2018) uses
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the term ‘individual with special education needs’ and defines it as ‘an individual
who shows significant differences in individual and developmental characteristics as
well as educational competencies compared to peers.. In the Special Education
Services Regulation (2018), individuals with special education needs are categorized
under 11 headings (Table 1).

Although not legally defined in the Special Education Services Regulation, individuals
with learning difficulties, language and speech disorders, emotional and behavioural
disorders, and multiple disabilities are also included in the category of individuals with
special education needs according to national and international literature (Ataman,
2013; Kirk et al. 2022). In the United States, the Individuals with Disabilities
Education Act (IDEA, 2004) is a federal law that provides free and appropriate public
education to children with disabilities nationwide. This law ensures that children with

disabilities receive special education and related services.

Under IDEA, disabilities are categorized into 13 distinct types: i) Autism, ii) Deaf-
blindness, iii) Deafness, iv) Emotional disturbance, v) Hearing impairment, vi)
Intellectual disability, vii) Multiple disabilities, viii) Orthopedic impairment, ix) Other
health impairment, x) Specific learning disability, xi) Speech or language impairment,
xii) Traumatic brain injury, and xiii) Visual impairment. When comparing the two
legal documents, it is noted that unlike the regulation in Tiirkiye, the American
document does not differentiate disability types into levels such as moderate, mild, or

Severe.

In addition to these, the concept of special education often conjures images of
segregated classrooms or institutions; however, public education systems are
mandated to facilitate the education of students receiving special education services
within general classroom settings to the greatest extent feasible. Accordingly, the
principle of the Least Restrictive Environment stipulates that student who receive
special education services should be educated alongside their peers in mainstream
classrooms whenever possible (IDEA, 2004). In this context, the educational settings
available for students with special needs in Tiirkiye can be arranged from the least to

the most restrictive as shown in Figure 2 (Unlii, 2022).
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Table 1 Individuals with special education needs and their legal definitions

Category Legal Definition
Refers to an individual who, due to significant limitations in
Individual with social interaction, verbal and non-verbal communication,
severe autism interests, and activities, requires intensive special education

and support services.
Refers to an individual who, due to limitations in social
Individual with interaction, verbal and non-verbal communication, interests,
moderate autism and activities, requires a significant amount of special
education and support services.
Refers to an individual who requires special education and
Individual with support services due to mild limitations in social interaction,

mild autism verbal and non-verbal communication, interests, and
activities.
.. ) Refers to an individual who, in addition to intellectual
Individual with ] ; ) i I
. impairment, is unable to acquire self-care, daily living, and
severe intellectual ) ) ) i .

N basic academic skills, and requires lifelong care and

disability

supervision.
Refers to a person who, due to limitations in intellectual

Individual with - . ) )
functioning and conceptual, social, and practical adaptive

moderate : . : . .
intellectual skills, requires intensive special education and support
. services to acquire basic academic, daily living, and

disability : :
vocational skills.

Refers to an individual who, due to mild limitations in
intellectual functions and conceptual, social, and practical
adaptive skills, requires limited special education and
support services.

Refers to an individual who requires special education and
support services due to disorders in the muscular, skeletal,
and nervous systems.

Individual with a Refers to an individual who requires special education and

visual impairment support services due to a partial or total loss of vision.
Refers to an individual who, due to partial or total loss of
hearing sensitivity, requires specialized education and
support services.

Describes an individual who learns more rapidly compared
to peers, exhibits advanced capacity in creativity, art,
leadership, possesses special academic talents, comprehends
abstract concepts, prefers to act independently in areas of
interest, and demonstrates high-level performance.

Individual with
mild intellectual
disability

Individual with a
physical disability

Individual with
hearing impairment

Individual with
special abilities
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[ Full-time general education classroom

L

[ Full-time general education classroom with teacher consultation

Vi
[ Full-time general education classroom with specialist

mstruction included

L
[ Part-time general education classroom and part-time

itinerant or support services
L

Part-time general education classroom and part-time
special education classroom

L
[ Full-time special education classroom with social

integration activities within the school
L

Full-time special education classroom

Fi

Full-time special education school

L
Full-time residential educational
nstitution

L

[ Home or hospital-based education

Figure 2 Educational Settings from least to the most restrictive

On the other hand, special education encompasses a vast array of topics, and it is
beyond the scope of this study to address every detail. Thus far, a general overview
was provided on the subject of special education. Those interested in more detailed
information may read additional sources (see Unlii, 2022; Florian, 2014; Heward,
2006; Kirk et al., 2022). Consistent with the focus of this research, the subsequent
section will present information and studies concerning the mathematics education of

students with special needs.
2.1.1. Mathematics Education for Students with Special Educational Needs

Shih et al. (2011) categorize some common features of effective teaching for

permanent learning in mathematics classes for students with disabilities or students
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with learning disabilities. According to the authors, effective teaching starts with
understanding students’ actual mathematics knowledge, also desires and needs to

determine what students will learn in mathematics courses.

Second feature is making student cantered and challenging classroom environments
for students with disabilities to learn mathematics well. While some authors (i.e.,
Fuchs et al., 2011; Hudson, & Miller, 2006) advocate the explicit instruction and drill
practices for mathematics instruction of students with disabilities, others (i.e., Babbitt,
2006; Baroody, 2011) disagree with this stand. According to Baroody (2011), the
reasons that lay behind the thought of supporters of explicit instruction are the low
expectations from students with disabilities, the relative unimportance of mathematical
achievement, the inadequate research in mathematics education and the inadequate
preservice education or professional development in mathematics education. Another
reason is that knowing and understanding mathematics is more complex for special

education teachers when compared to reading and writing (Babbitt, 2006).

The third feature is related to understanding the critical point that students do not all
learn in the same manner and at the same rate (Badian, 1999; Fox, 1998; Keeler &
Swanson 2001). Teachers essentially should start teaching based on the existing
understanding levels of their students to facilitate learning of new mathematical
concepts. Without this foundation, students may attempt to memorization, which is
especially challenging for those with special needs, and can hinder their genuine

comprehension of mathematics (Allsopp et al., 2003).

Fourth feature is that incorporating multiple representations of mathematical ideas
increases the likelihood that teachers will touch every student and expand all students’
understanding of core ideas. Nevertheless, Mastropieri and Scruggs (2014) states that
multiple representations are reasons for ambiguity, because students think each
representation as a separate concept. In fact, Ainsworth et al. (2002) found that when
successful translation between multiple representations of mathematical concepts

occurs, children become successful with both representations independently.

Fifth, almost every feature of problem-solving is a chance to teach mathematics for
students with disabilities. Maccini and Hughes (2000) propose the STAR (Search,
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Translate, Answer and Review) strategy for problem-solving process of students with
disabilities. They found that problem solving improve mathematical knowledge of

students with disabilities at the concrete, semi concrete, and abstract levels.

Sixth, supportive and cooperative classroom learning environment where taking risks
is safe and peer groups exist is a bridge for disposition to learning. However, active
engagement during group or class discussion is a must to incorporate students with
disabilities (Tieso, 2005).

Seventh, scaffolding, time management, homework, and assistive technology are
several effective methods to adapt mathematics teaching to students with disabilities.
Homework assignments extend opportunities for students with disabilities to think
about mathematical concepts, and practice for automaticity when they are carefully
planned (Paulu, 1995). Assistive technology services are common solutions to provide
opportunities and create environments for students with disabilities. Because assistive
technology increases independence and interactivity, students with special educational
needs can benefit from assistive technology in anywhere by him/herself. Additionally,
students use time efficiently when they engage learning stations such as computer,

activity, game, etc. (Bouck & Flanagan, 2009).

Eighth, planning and resuming above mathematics teaching requires working with
other colleagues, parents, principal, and so on (European Agency for Special Needs
and Inclusive Education [EASNIE], 2018). Creating an inclusive ethos starts with
establishing inclusive school principles. These principles motivate all personnel to
accept responsibility for everybody. Teachers' consideration of the identity and
background of all students to gain access and raise expectations is effective in creating
a common culture (Swann et al., 2012). Students who think they are part of the school
community tend to be more academically better performer and more motivated at
school, so focusing on students' well-being speed up the formation of school culture
(OECD, 2017).

Although Shih et al. (2011) made recommendations for effective mathematics
teaching, many of students with disabilities have difficulties, especially, in learning

mathematics. Students with impairments or disabilities require different methods and
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materials for mathematics instruction (Allsopp, et.al., 2003; Siegler et al., 2010; Shin,
et.al., 2017). In this context, some studies conducted on the mathematics education of

students with disabilities or special educational needs are as follows:

Mackowski et al. (2022) posited the necessity of identifying effective teaching and
learning methods for visually impaired students. Starting from the challenges these
students face in managing structural information in mathematical formulas, which is
crucial for their academic and vocational success, they presented an instruction that
includes the use of computer-assisted mathematics learning to assess and enhance their
motivation in learning mathematics. The study's results show that this alternative
teaching method provided significant improvements in four of eleven assessment
categories related to motivation. These categories are i) “the success in progress
(adjusting the difficulty of learning)”, ii) “presentation of the material™, iii) “approval
(both group and individual)”, and iv) “alternative presentation of mathematical
materials” (p. 565). The research concludes that the extended multimedia method
could potentially enhance the learning experience and motivation of visually impaired

students in mathematics.

In their study, Nahar et al. (2022) mention the educational challenges that are faced by
blind students in Bangladesh, particularly in learning mathematics through Braille. By
identifying these students’ difficulties which were experienced for mathematical
structures and calculations, the researchers developed an interactive math Braille
learning application, which use Nemeth Codes, to facilitate and improve the learning
process. The study involves a detailed needs assessment to understand the specific
educational barriers and development and testing of a prototype application. This
application intended to support blind students in complex calculation tasks that are
difficult due to the lack of accessible tools like talking calculators. The findings
emphasize the possible significance of these technological tools to improve the
mathematical learning experience for blind students. Additionally, the study mention

that application has a critical role in students’ independence and academical success.

Similarly, the study by Brawand and Johnson (2016) emphasises the importance of

developing effective mathematics instruction methods for blind students or students
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with visual impairments. Authors state that the abstract concepts and visual
presentation of the subjects are often compelling and difficult to perceive for blind
students. The study state that blind students should learn mathematical skills same as
their peers without disabilities via suitable settings and materials. For achieving this
goal, the authors recommend a series of various instructional tools which are abacus,
braille codes, manipulatives, tactile graphics, and hands on materials. The study
highlights that early usage of these tools, in conjunction with braille mathematical
codes, is crucial to foster engagement. Teachers can help visually impaired students to
meet academic goals and close the gap in learning experiences compared to their peers
without disabilities by facilitating the usage of tactile and concrete materials.

Another study by Nazemi et al. (2012) proposes ‘MathSpeak’ which is a computer
system designed to convert mathematical formula into an audio format for vision-
impaired students. The researchers firstly recognized the gap in mathematical skills
between students with and without disabilities, then they developed an application that
is usable to transform mathematical expressions by preserving their conceptual content
while excluding their visual descriptions. This method allows blind students to
understand complex mathematical concepts that are typically visual. According to
authors, MathSpeak facilitates a more equitable educational experience for blind
students, potentially reducing the gap in mathematics education and providing them
with better opportunities in school and vocational life, by transforming formula into

words and making mathematics easy.

For students diagnosed with autism spectrum disorder (ASD), the review study of
Siregar et al. (2020) deals with the effectiveness of various instructional strategies in
teaching mathematics. Neurological challenges faced by individuals with ASD are
mentioned. These are issues in social interaction, communication, and repetitive
behaviours, which can affect their academic learning. Although students face these
challenges, students with ASD can engage in learning when appropriate methods are
employed. The research combined findings from various studies to answer specific
questions related to mathematics education for students with ASD. Through a five-
stage literature review process, the study evaluated interventions and their outcomes.

Their findings indicate that most educators focus on improving computational
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procedures, knowledge of mathematical facts, and problem-solving skills. The
interventions include the use of flashcards, traditional algorithms, and technology. The
results imply that while there is no one-size-fits-all approach, employing a range of
adjusted strategies can yield positive educational outcomes for students with ASD in

the area of mathematics.

In a similar study by Chu et al. (2020) explores the integration of e-learning with
adaptive educational methods for students with ASD and additionally highlights the
potential benefits of e-learning to significantly improve learning outcomes. It
emphasizes that students with ASD often benefit from computer-based instruction,
which can lead to more rapid learning compared to traditional teacher centre methods.
The research presented a case where an emotion recognition classifier was utilized to
support in regulating emotions during e-learning sessions, and results show 93.34%
average recognition rate. Although the effectiveness of emotion regulation
interventions varied among participants, the implementation of this system results with
a significant decrease in targeted negative behaviours and improvements in
mathematics learning performance. The findings suggest that specific strategies, such
as response modulation, attention deployment, and cognitive change, have changing
levels of impact on enhancing mathematical learning rates in students with ASD,

whilst response modulation shows the highest effect.

When the studies with deaf or hearing-impaired students are analysed, the study by
Krause and Wille (2021) examines the role of sign languages (SL) in the mathematical
thinking and learning of Deaf and Hard of Hearing students. It delves into the
categorization of classifier constructions in signed expressions and their integration as
linguistic or gestural elements in mathematical discourse. The study refers to a few
instances in literature linking classifier handshapes with mathematical signs,
suggesting a potential avenue for future research. The authors also explore the concept
of embodiment in mathematics education, considering sign language as a conceptual
bridge in learning, with particular attention to its metaphorical potential in representing
mathematical concepts. The discussion is supplemented by examples from studies on
geometry, arithmetic, and fraction concepts with Deaf learners in German and Austrian
contexts, highlighting unique SL features that impact DHH learners’ mathematical
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education. The paper also touches the observed lower mathematics achievement scores
among DHH students, underscoring the need for further inquiry into the qualitative

aspects of mathematics learning and assessment in this demographic.

Another research for deaf or hearing-impaired students by Thai and Yasin (2016)
explores the effectiveness of the Magic Finger Teaching Method (MFTM) in teaching
multiplication facts to deaf students. Recognizing the importance of mathematics in
academia, career applications, and daily activities, the research underscores the need
for a strong foundation in basic mathematical skills, such as multiplication facts. The
study employed a quasi-experimental design to evaluate MFTM. This teaching method
leverages the use of fingers, active student participation, mental reactions, and physical
reflection. The study involved screening tests to determine the students' initial level of
achievement and selected schools based on similar criteria such as size and urban
location. The study's conclusions indicate that MFTM could be an effective
instructional strategy, and it also considered students’ perceptions of this innovative

approach to learning multiplication facts.

As evidenced by these research, individuals with disabilities or special educational
needs require specially developed materials for mathematics instruction, as well as
teachers who are capable of utilizing these materials effectively in their lessons.
Teachers' deliberate planning of their lessons is crucial for enhancing mathematical
achievement and learning. In this context, it is essential to provide information about
the significant role of technological support in special education and the technological
tools that can be utilized as resources and materials.

2.1.1.1. Technology for Special Education Students in Mathematics

There are six distinct categories of educational technologies designed for students with
special educational needs. These include “teaching technology”, “instructional
technology”, “medical technology”, “productivity technology”, “information
technology” and “assistive technology”, as outlined by Blackhurst (2005, pp. 175-
177). Examples of each technology type are provided in Table 2. While all the
mentioned technology types are vital for learners with various disabilities, assistive

technology became the most prevalent form of support for special education students
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following the enactment of the Individuals with Disabilities Education Improvement
Act in 2004 (Bouck, 2012; 2015, Edyburn, 2006; Lancioni et al., 2013). Assistive
technology devices are broadly defined as “any item, equipment, or system, whether
off-the-shelf, modified, or custom-made, that serves to enhance, sustain, or augment
the functional abilities of children with disabilities” (20 U.S.C. § 1402(1)(A)). Studies
on the use of assistive technology in teaching mathematics to students with special
educational needs are extensive yet open to further improvement (Wissick & Gardner,
2011). Bouck and Flanagan (2009) categorize assistive technology in mathematics
education for students with disabilities or learning difficulties into three domains: i)
“anchored instruction”, ii) “computer-assisted instruction” and iii) “the use of

calculators” (p. 19).

Table 2 Different types of educational technologies.

Types Examples
Technology of Teaching Learning Strategies, Response Prompting
Instructional Technology =~ Hypermedia Instruction Programs, Electronic Books
Medical Technology Nutritive Devices, Surveillance Devices
Technology Productivity Database Programs, Multimedia Composing Tools
Information Technologies Web Sites, Internet
Talking Calculator, Alternative Computer

Assistive Technology Keyboards

Calculators are extensively utilized in mathematics education and for assessment
purposes (Shaftel et al., 2003). They aid students in grasping numerical concepts and
operations essential for problem-solving (Bouck & Flanagan, 2009). Despite limited
research specifically focusing on calculator use by students with learning disabilities
or disabilities (Yakubova & Bouck, 2014), evidence suggests that using basic (four-
function), scientific, and graphing calculators can positively influence the
mathematical achievements of these students (Bouck & Bouck, 2008; Bouck, 2010;
Yakubova & Bouck, 2014). However, some scholars, such as Kauffman et al. (2004),
contend that calculators should not be employed for every mathematical problem but

rather reserved for more complex and advanced calculations.

26



Video-based applications in special education, initiated in the early 1960s (Blackhurst,
1965; 1967), were further developed by the Cognition and Technology Group at
Vanderbilt University (CTGV) to address the issue of inert knowledge in mathematics
education (CTGV, 1990, 1991). This approach, known as anchored instruction or
video-based instruction (Bransford et al., 1990), involves presenting mathematical
problems to students via videos. A key benefit of anchored instruction is that it allows
students to apply their latent knowledge to real-world problems, a skill often
underutilized outside the school environment (Bouck et al., 2009). Subsequent
research (e.g., Bottge & Hasselbring, 1993; Bottge, 1999) demonstrated that video-
based problem presentation offers significant benefits for students with disabilities in
mathematics, surpassing traditional written methods. However, these studies also
identified areas for improvement, such as the limited impact of anchored instruction
on individual problem-solving for some students (Bottge et al., 2010). To address these
shortcomings, Brian Bottge and colleagues evolved this method into what is now
known as enhanced anchored instruction (Bottge et al., 2009). This revised model
incorporates computer-based technologies to better support students’ comprehension
of mathematical concepts and computational skills during problem-solving (Bottge et
al., 2015). This integration underscores the significance of computer-assisted

instruction as a complementary form of anchored instruction.

Lewis (1993, as cited in Bouck et al., 2009) noted that during the 1980s, computer-
assisted mathematical software became accessible for students with disabilities.
Frenzel (1980, p. 86) originally described computer-assisted instruction as “the
process where computers present written and visual information in a logical sequence

to students™. This definition remains relevant today.

Computer-assisted instruction encompasses a range of computer programs and
software, including drill-and-practice, tutorials, and simulations, which facilitate
mathematics learning. These tools are designed to help both students with and without
disabilities grasp mathematical concepts and apply these skills effectively (Bouck et
al., 2009; Harskamp, 2015). The internet and websites also serve as platforms for
computer-assisted instruction, offering resources to enhance engagement and provide

diverse visual aids for mathematics learning, especially for students with disabilities
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(Christle et al., 2001). Compared to anchored instruction, computer-assisted
instruction is more advantageous due to its flexibility and interactivity, which are
crucial for personalized educational programs (Lawal et al., 2013). Stultz (2017, p.
211) categorizes most computer-assisted instruction programs for students with
specific mathematical learning disabilities as either “drill-and-practice” or “game-
based”. Research generally supports the use of computer-assisted instruction in
mathematics education as a supplementary aid for students with learning disabilities
or disabilities (Kumar & Chaturvedi, 2014; Irish, 2002; Nordness et al., 2011).
However, the effectiveness of computer-assisted instruction as the primary mode of
instruction remains unclear (Ok & Bryant, 2016; Stellingwerf & Lieshout, 1999;
Wilson et al., 1996).

Table 3 Types of Assistive Technology for Mathematics

Type Examples
No or Light- Large Number Rulers, Master Ruler, Large grid chart papers,
tech Money Books, PieCulator

Talking Calculators (Talking Desktop Calculator, Pocket Sized
Talking 10-digit Calculator)
Accessible Graphing Calculator, Talking Scientific Calculator,
Alphasmart Neo,
The Graph Club, Virtual Pencil, Big Keys, Software (e.g., Co:Writer,
High-tech  Geometer Sketchpad, GeoGebra, etc.), Edmark Touch Window,
Computer, Electronic Tablets, Smart Boards, Virtual Manipulatives

Mid-tech

Source: Adapted from “Assistive Technology Devices for Students Struggling in
Mathematics by Georgia Project for Assistive Technology, 2010, retrieved from
http://www.gpat.org/Georgia-Project-for-Assistive-Technology/Pages/Assistive-
Technology-Devices.aspx

Furthermore, Assistive Technology can be categorized based on the complexity and
technological sophistication of the devices. The first category, ‘no or light-tech’
devices, includes simple, readily available tools commonly found in classrooms. The
second category, ‘mid-tech’ devices, encompasses tools with more advanced features
than the ‘no or light-tech’ options. The final category, ‘high-tech’ devices, represents

the most ‘sophisticated and complex’ equipment. These high-tech devices typically
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incorporate digital or electronic components and often require specific training for
effective use (Akpan & Beard, 2013, 2014; Bouck, 2015). Examples of these devices
and software are detailed in Table 3. Considering the swift advancements in mobile
technology, mobile applications are increasingly favoured for the education of children
with special needs (Bryant et al., 2015; Ok et al., 2016; Nirvi, 2011). Applications such
as talking calculators, GeoGebra, 3D graphic calculators, and advanced scientific
calculators, including Math Drills and Math Evolve, are becoming alternatives to
traditional assistive technology software and devices. The trend towards app-based
educational methods is on the rise (Saine, 2012). Although many mobile apps are
primarily designed for entertainment, they have potential educational applications
(Ozdemir & Ozgakir, 2018). Furthermore, 3D Augmented Reality tools are now
accessible on both iOS and Android platforms. Nonetheless, there is a pressing need
for more research into the educational effectiveness of these applications for students
in special education. Additionally, Assistive technology can play a vital role in
mathematics education, offering diverse instructional methods and supporting students
with learning disabilities in acquiring essential skills for both academic success and
life beyond the classroom (Etscheidt, 2016). However, more research is necessary to
evaluate the effectiveness of assistive technology, particularly for middle school
students with learning disabilities (Stult, 2017). On the other hand, another group of
students with special educational needs mentioned in the Turkish Special Education
Services Regulation includes gifted and talented students. However, in the literature
on mathematics, there is a notable abundance of studies concerning especially students
who are gifted and talented, distinct from those with other special educational needs.
In this context, the following section will provide information on gifted students and

the mathematics education that should be offered to them.
2.1.2. Education of Gifted and Talented Students

Identification, needs fulfilment and education of gifted individuals are at the forefront
of many societies (Giirlen, 2021; Tannenbaum, 2000). One of the primary objectives
of identifying gifted students is to facilitate the development of their potential
(Jenkins-Friedman, 1982; Kuo et al., 2010; Lockhart et al., 2022). In this regard,

accurate definition is necessary to establish a common language and to support
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individuals effectively hence several authors initially attempted to define giftedness
(Simonton, 2021).

Taking this into consideration; giftedness is a result of nature and nurture. Being gifted
means having the potential for rapid learning, coping with complex and abstract ideas,
and developing a broad knowledge base (Feldhusen, 2005). According to Cross and
Coleman (2005), giftedness is an age-based concept referring to the potential of young
people who are perceived to learn faster compared to their peers. Giftedness is
predominantly dispersed within the general population, and therefore only a relatively
small portion of these individuals are rapid learners. In schools, the definition of
giftedness differs from other definitions as it proposes varying criteria that account for
the change in abilities with advancing age. The criteria become more specific as age
increases. This implies that in the early stages, giftedness can manifest more broadly
across general abilities and specific skill areas. However, as children progress through
grades, indicators of talent and achievement tend to reveal themselves only within a

specialized area of study.

In addition to these, giftedness can be defined as (a) “an exceptional capacity for
interpretation; (b) the discernment needed to utilize this capacity for generating
meaningful and original ideas, options, and solutions; and (c) the motivation required
to apply, maintain, and enhance this interpretative capacity and discernment”. In light
of this understanding, giftedness necessitates creativity, but this does not imply that a
child must possess all the skills necessary to produce socially impressive works. If a
child who is creatively superior develops these skills, s/he can be then perceived as
both creatively gifted and productive (Runco, 2005, p.303). However, the recognition
of children as gifted is not solely dependent on their high potential or distinct

superiority in any problem area.

The identification of giftedness depends on what is prioritized: “academic excellence
for formal education, innovation for the workplace, solving pen-and-paper puzzles for
an 1Q club, acceptance into a summer school for the gifted and talented, or selection
as a national athletic competitor.” The decision-making process for identifying

giftedness without testing is influenced by the observed interaction among children,
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how a child appears or behaves, the agreed-upon definition of giftedness, and even the
representation ratios of ethnic groups demanded by authorities in the field of education
(Freeman, 2005, p. 81).

Both performance-based and portfolio-inclusive approaches are popular and featured
in many guides for identifying giftedness (Karnes, 2000). In this context, the most

commonly used diagnostic methods are as follows (Karaduman & Davasligil, 2020):

Traditional:

o Intelligence Tests

e Achievement Tests

« Domain-Specific Talent Tests

e Grades

e Teacher Recommendations
Non-Traditional:

o Nonverbal Talent Tests

o Creativity Tests

o Student Portfolios and Audition Performance

o Performance-Based Assessment

e Recommendations from Parents, Peers, and Community Members

As there are different approaches in the definition and identification of these students,

different suggestions and models are presented for the education they will receive.
2.1.2.1. Education Models for Gifted and Talented Individuals

The Renzulli Schoolwide Enrichment Triad Model (SEM) (Renzulli, 1988): In this
model, a talent pool of gifted and talented students is created using various assessment
criteria such as teacher opinions, achievement tests, and creativity tests. Initially,
assessments are conducted on the interests and learning styles of students selected for
the talent pool. Secondly, for students who are surpassed the existing goals of the
educational program, the curriculum is compacted and intensified. Enrichment
activities are conducted for students with high levels of interest, talent, and motivation.

The enrichment activities within this model consist of three types: Type | Enrichment
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(General Exploratory Experiences), Type Il Enrichment (Group Instructional
Activities), and Type Il Enrichment (Individual and Small Group Investigation of
Real Problems) (Giirlen, 2021; Van-Tassel Baska & Brown, 2009, pp. 114-116).

SEM, depicted in Figure 3, synthesizes Renzulli’s Three Ring Conception of
Giftedness (1978), the Revolving Door Identification Model (1988), and the
Enrichment Triad Model (1977). Developed by Renzulli and Reis, SEM emphasizes
the need for academically talented and gifted students to engage in highly challenging
tasks, offers additional enrichment opportunities for all students, and adopts a more

inclusive method for recognizing students with high potential from diverse

backgrounds.
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Figure 3 Schoolwide Enrichment Triad Model
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The Matrix Model (Maker, 1982): This model was developed to delineate the
content, process, environment, and product dimensions of an education program
suitable for gifted and talented students. Recent research on the Matrix Model focus
on its enhancement of the problem-solving dimension. The problem-solving matrix
includes five types of problems that can be applied across different types of
intelligence. These are:

i.  Type I and Type Il problems involve convergent thinking, leading to a single

conclusion.

i. Type Il problems are structured but have multiple solution paths and
acceptable answers.

iii.  Type IV problems are defined, where the student determines the methods of

solving the problem and the criteria for evaluating the answers.

iv.  Type V problems are unstructured, requiring the student to identify the
problem, discover a method for solving it, and create criteria for evaluating the
solution (Gtirlen, 2021; VanTassel-Baska, 2000; VanTassel-Baska & Brown,
2009, pp. 120-121).

The Autonomous Learner model (Betts & Knapp, 1980): This is a model developed
to meet the diverse cognitive, affective, and social needs of gifted and talented
students. When their needs are met, gifted and talented students can become
autonomous learners who develop their own learning, taking on the responsibility of
implementation and evaluation. This model has five fundamental dimensions: “1)
orientation, ii) individual development, iii) enrichment activities, iv) seminars, and v)
in-depth study”. Although the model can be adapted to all content areas and age levels,

its limitation lies in not including acceleration activities (Giirlen, 2021; VanTassel-

Baska & Brown, 2009, pp. 116-117).

Sternberg’ Triarchic Componential Model (Sternberg, 1981): This model, related
to educational programs, is based on the theory of the information processing process
of intelligence. Sternberg proposed that there are three mental processes underlying

intelligent thinking: “meta-components, performance components, and knowledge-
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acquisition” components. Meta-components, also referred to as planning components,
encompass planning what to do, monitoring the implementation of these plans, and
evaluating the applied plan. Performance components are responsible for executing
instructions received from the meta-components. Knowledge-acquisition components
are used in actions of learning and storing acquired information. Considering these
components, the Sternberg Triarchic Abilities Test (STAT) was developed. STAT is
useful than traditional tests in understanding and utilizing students’ abilities (Giirlen,
2021; VanTassel-Baska & Brown, 2009, p. 123).

The Parallel Curriculum Model: The Parallel Curriculum Model is a set of four
interrelated configurations that can be used independently or combined with existing
curriculum units, courses, or tasks for creation or revision. “Core Curriculum,
Curriculum of Connections, Curriculum of Practice and Curriculum of Identity” are
the four dimensions of this model (Tomlinson et al., 2002, p.). Each of the four
parallels offers a unique approach to organizing, teaching, and learning content,
meticulously designed according to the specific purpose of the parallel (Tomlinson et
al., 2002; Tomlinson et al., 2009). The reasons for using four parallels in the Parallel

Curriculum Model are as follows (Girlen, 2021):

e Achieving a qualitatively differentiated curriculum is not possible by merely
doing something specific or random.

« Students are different from one another.

« Students have different needs at various stages of their lives.

o Students’ styles, abilities, interests, environments, and opportunities are always
distinct from each other.

o Students’ levels of expertise in the same domain also vary from one another.

There are other models designed for gifted and talented students, but they fall outside
the focus of this research. For a comprehensive and detailed examination of these
models, it is advisable to consult the review work by VanTassel-Baska & Brown
(2009).

Therefore, to maintain the focus of the study, information specific to mathematics

education will be presented in the fallowing section.
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2.1.2.2. Mathematics Education for Gifted and Talented Students

Singer et al. (2017, pp. 6-7) summarized the views on mathematical creativity and

giftedness historically as follows:

Over a century ago, in 1905, Alfred Binet prepared the first practical intelligence test.
Binet’s perspective was that intelligence is adaptable and influenced by environmental
factors, rather than being a fixed trait. This test was initially planned to identify
students with special education needs, but the test was evolved significantly over time
(Gregory, 2004). In 1916, Lewis Terman introduced the Stanford—Binet test. Terman’s
work included a comprehensive longitudinal study of gifted students, started in 1921
with 1500 participants. Today, intelligence tests remain a primary tool for identifying
gifted students and often they rely on a single test score from an early age, without
adequately distinguishing between different subject abilities or acknowledging

creativity (Singer et al., 2017).

The evolution of theories and practices in mathematical creativity and giftedness is
parallel the broader development of theories in creativity and giftedness. These models
vary, with some linking giftedness to creative components, while others do not.
Standardized tests, such as the Stanford—Binet (Thorndike et al. 1986) and Wechsler
Intelligence Scales (Wechsler 1991), are central to psychometric models that aim to
quantify these traits. Spearman’s theory, introduced in 1923, proposed a dual-factor
model of intelligence, encompassing both a general factor and task-specific factors.
However, the interplay between mathematical giftedness, creativity, and these factors
remains an area of ongoing exploration. Thurstone (1941) later expanded on this with
his theory of seven primary mental abilities, which recent research by Paz-Baruch et

al. (2014) has linked to mathematical giftedness.

In 1945, Jacques Hadamard’s work on the psychology of mathematical invention
highlighted the creative processes of great inventors, aligning with Wallas’s (1926),
four-stage model of problem-solving: preparation, incubation, illumination, and
verification. These stages are still considered crucial in understanding mathematical
creativity. Liljedahl’s (2009) study further validated Hadamard’s findings,
emphasizing the ‘AHA!I” moment in mathematical creativity and learning.
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Guilford, in 1950, defined creativity as divergent thinking, comprising fluidity,
flexibility, originality and elaboration. These components, foundational to Torrance’s
creativity tests and Guilford’s own, continue to influence contemporary assessments
of mathematical creativity. This concept of creativity is adapted in school mathematics
to foster problem-solving skills that enhance mathematical fluency, flexibility, and
originality. Leikin (2009, 2013) later proposed models for evaluating mathematical
creativity, emphasizing the importance of multiple solution tasks and mathematical

insight.

The National Association for Gifted Children, established in 1954 in the U.S., gained
momentum following the Soviet Union’s Sputnik launch in 1957, leading to
significant federal investment in gifted education under the National Defense
Education Act of 1958. This act particularly focused on mathematics and science

education.

In 1968, Russian psychologist Krutetskii’s (1968/1976) work on mathematical
abilities in schoolchildren highlighted the existence of a distinct mathematical mindset
in gifted children. The Marland report to the U.S. Congress in 1972 emphasized the
unique needs of gifted and talented children, leading to a federal definition that
encompasses high achievement in intellectual, creative, artistic, or leadership

capacities.

Julian Stanley’s 1969 encounter with a young prodigy led to the Study of
Mathematically Precocious Youth (SMPY), which began in 1971. This study, using
the Scholastic Aptitude Test—Math, successfully identified young, high-level
mathematics students, influencing gifted education globally. Stanley’s later work
(Stanley et al. 1976) shifted towards advocating fewer extreme forms of academic

acceleration.

The National Council of Teachers of Mathematics (NCTM) in the U.S. played a
pivotal role in advocating for gifted students in mathematics. NCTM (1980)
highlighted the neglect of mathematically gifted students and emphasized the need for
personalized educational programs. However, by the 1990s, the NCTM shifted its
focus, forming a Task Force on Mathematically Promising Students, which
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emphasized the potential of students to become future leaders and problem solvers,
contingent on maximizing their abilities, motivation, beliefs, and experiences
(Sheffield et al., 1999).

2.1.2.3. Closing Words for Education of Gifted and Talented Students

To conclude, gifted and talented students require appropriate and challenging
educational environments and learning opportunities to achieve their maximum
performance. Similar to students with disabilities or students with significant learning
difficulties, gifted and talented students also need to be educated using various
methods and materials (Aygiin, 2022; Giirlen, 2021).

2.1.2. Closing Words for Special Education

To summarize briefly, there are various perspectives and approaches regarding special
education and the identification and education of students with special needs. A shift
from the traditional special education approach to a more inclusive and holistic one is
evident. Determining the least restrictive environment for students and preparing
appropriate educational settings is crucial, not only for mathematics education but also
for other fields. Success in mathematics for students with special needs can be
achieved through instructional processes that incorporate suitable assistive
technologies and materials, facilitating the creation of this encouraging and beneficial
learning environment. On the other hand, despite not being explicitly addressed in the
Turkish Special Education Services Regulation, classrooms inherently exhibit
diversity in aspects such as race, religion, culture, and language. The subsequent
section will explore the relationship between diversity and mathematics education.

2.2. Diversity and Education of Disadvantaged Students

Diversity encompasses the including and involvement of individuals from a wide
range of social or ethnic backgrounds, as well as different genders, religions, and more.
Because of these diversities, groups of students who face prejudice, discrimination,
marginalization, and social exclusion, and as a result, struggle to receive a quality
education, can be identified as 'disadvantaged students' (Atmacaoglu; 2019; Servaes
etal., 2022).
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Diversity has always been and will continue to be present in classroom environments.
Every education system is inherently selective based on the common values, and any
system cannot completely avoid excluding some students (Barwell; 2012). However,
what is unacceptable is the consistent and systematic exclusion of specific student
groups (Panizzon, 2015). The inherent diversity stemming from individuals' distinct
abilities and passions should be accepted. However, it's crucial to critically examine
and confront the ‘'normative’ diversity that materializes through actions like
categorizing students or student groups. Such practices, intended to reduce disparities,
may ironically end up reinforcing the differences they seek to mitigate (Wright, 2016).
Achieving equity in mathematics education involves breaking down the bias that
allows one to expect success of a student based on features such as their cultural group
affiliation (Gutiérrez, 2007). The predictability of a student's mathematical
achievement should not be more perceptible based on whether they are male or female,
immigrant or refugee, visually impaired or not, than it is on inconsequential
preferences like their choice of clothing or sports teams. The challenge in equitable
mathematics education lies in ensuring that no particular group of students is
privileged. In a truly equitable system, the natural variation among individuals should
be mirrored in a similar spectrum of diversity within cultural groups, rather than

between them, as is currently the case (Askew, 2015; Gutiérrez, 2007).

However, diversity is increasingly perceived as a strength and opportunity, rather than
a weakness or threat (Krainer, 2015). Research about diversity, as noted by Healy and
Powell (2013) and exemplified by studies like those of Bishop & Forgasz (2007),
shifted its focus from perceiving differences among learners as deficits. Instead, it aims
to comprehend mathematics learning through the lens of individuals whose identities

diverge from the 'normal’ as defined by prevailing social groups.

In this context, 'understanding disadvantage' is reinterpreted as recognizing the social
dynamics that place certain individuals at a disadvantage. Moreover, ‘overcoming
disadvantage' is examined through the lens of adapting learning environments and
instructional methods to better meet the unique needs of specific learner groups. This
approach enables students to exceed the expectations typically set by dominant

narratives.
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Commonly, perceptions of disadvantage are often associated with identities that differ
from the standard norms upheld by dominant social groups. These identities may
encompass a range of aspects including physical attributes, racial and ethnic
backgrounds, linguistic characteristics, social contexts, and gender identities. (Healy
& Powell; 2013). Researchers like Gutiérrez (2008) and Martin (2009) highlight a
critical issue with this viewpoint: it categorizes marginalized groups as unchanging
entities and risks associating group membership with inherent intellectual capabilities.
This perspective suggests that students from certain cultural backgrounds lack certain
qualities, such as mathematical proficiency, which are presumed to be present in those
from more dominant groups. Therefore, to bridge this inherent gap, those marginalized
are expected to assimilate more closely with their "normal” peers. Identities grounded
in physical, racial, ethnic, linguistic, social, and gender characteristics are not static
entities. Instead, they evolve and are shaped by the interplay of social, political, and
economic forces. Viewed through this lens, identity is continually in flux, constantly
being shaped and reshaped, experienced and re-experienced. Thus, identity is both a
product of cultural construction and transcends the limits of cultural boundaries.
(Bishop & Forgasz, 2007; Healy & Powell; 2013). The next section on inclusive
education, which is considered to encompass diversity, equity, and the education of

disadvantaged students, will provide more detailed information.
2.3. Inclusive Education and Inclusive Mathematics Education

When the approaches towards the concept of disability are analysed, the traditional
individualistic medical model is initially the basic approach adopted by the World
Health Organization (WHO). Within the framework of the medical approach, WHO
(1980) define impairment as a psychological, physiological unusualness/abnormality
or any deprivation/loss of anatomical structure or function in International
Classification of Impairments, Disabilities and Handicaps (ICIDH). Similarly,
disability is defined as deprivation and/or limitation of, as a result of impairment, the
ability to perform things accepted as normal and the ability to show required
performance for expected activities (United Nations [UN], 2003; Wood & Badley,
1980). This typology is rejected by the organizations that were founded by people with
disabilities (such as British Council of Organizations of Disabled People [BCODP]
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and Disabled Peoples’ International [DPI]) (Barnes, 1998). As stated by these
organizations, the definition of disability adopted by WHO is problematic in terms of
the deprivations and inadequacies that individuals with disabilities are exposed to.
Followers of these ideas propose the socio-medical model of disability which is the
opposite of traditional medical approach. According to this new model, impairment is
a biologically defect-limitation-loss in the mechanism of the body and in all or part of
the arms and legs. In fact, this definition is not actually different from traditional
approach. The main part which they are against is the definition of disability.
Supporters of the socio-medical approach define disability, in a social sense, as the
exclusion of individuals from participation for needed situations to take part and
engage in social life and for pursuance their social activities. Socio-medical approach
also say that by have a disadvantageous state due to activity limitations because people
with disabilities are ignored or considered little remarkable by the present-day social
organizations (Barnes, 1998). These definitions are accepted and replaced in ICIDH
(Shakespeare, 2013).

In brief, traditional medical approach accepts the disability as a result of people’s
impairment, however, socio-medical approach rejects this view. According to socio-
medical approach, disability is not caused by impairment of people with disability,
instead the reasons for disability are based on dominant community’s behaviours that
exclude people with disability from social life and activities. Being disabled or
disadvantaged is not a desire or the choice of people with disability; this label is given
to them by the dominant ideal society which constructs normative categorizations for
identities (Bishop & Forgasz, 2007; Healy & Powell, 2013). Despite what the majority
says, students with disabilities are merely different from other regular students, when
appropriate environments and educational opportunities are provided, they are not
academically deficient from others (Healy & Powell, 2013). Puri and Abraham state
the current position of students with disabilities as “Within Walls, Without
Boundaries” (2004, p.1). As these authors state, disability is not an obstacle to educate
disabled students. Social factors are now more foregrounded than biological or
physical factors for understanding the disability (Burcu, 2015). The change in
understanding and approach to disability has, naturally, an effect on the educational

services and environments. Inclusive education is the most prominent example of this
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social turn. After the creating inclusive classes or schools, students with disabilities
achieved the right to education together with their regular, peers without disability
(Lerman, 2000).

Over the last 2 decades, the concept of inclusion emerged as a critical subject in
educational research. Historically and in contemporary times, practices of exclusion
and segregation are evident in educational systems and broader societal structures
worldwide, as highlighted by Arnold et al. (2009). The evolution of inclusive
education in various countries were significantly influenced by a range of international
declarations that focus on diversity and education. These declarations not only
heightened awareness but, in some cases, also established legal frameworks. A notable
example is the Salamanca Statement on Special Needs Education by the United
Nations Educational, Scientific and Cultural Organization [UNESCO] (1994).
Furthermore, the United Nations Convention on the Rights of Persons with Disabilities
(2006) stands out as one of the most impactful documents in this arena. International
agreements emphasize educational inclusion as both a legal mandate and a method to
enhance learning, as noted by Baker et al. (1994). However, at its core, inclusion
represents a moral obligation to discover methods for coexisting and learning
collaboratively. It involves constructively engaging with diversity and ensuring that
individuals who are different are not segregated or isolated in separate settings or

educational institutions (Kollosche et al., 2019).

Although inclusive education is sometimes defined as a type of special education,
these two have different philosophical lenses (Hornby, 2015). Special education is
considered as a discrete situation with discrete classes and, sometimes, discrete
schools; hence it has an exclusion lens in contrast with inclusive education which has
an inclusion lens (Sacks, 2009). According to Stubbs (2008), in special education,
"special” children require 'special’ teachers or "special™ schools. Special education
presupposes the existence of a distinct group of children with 'special educational
needs." However, any child may experience difficulties in learning. Despite many
children with disability facing issues related to access rather than learning, they are
still often labelled as children with special needs. Moreover, children with intellectual

disabilities can learn exceptionally well in certain areas or at specific stages of their
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lives. There is a belief that teaching 'special children' necessitates "special methods,"
"special teachers,” "special environments,” and "special equipment." Special
Education tends to view the child, not the system or the teacher, as the problem,
categorizing all children according to their weaknesses/disabilities. Additionally,
between these two types of education, mainstreaming is defined as a bridge between
special education and inclusive education. Partial integration and full integration were
used to express varying ways about placement of students with disabilities [Given the
broad scope of the concept of inclusive education, the use of terms such as 'partial-
inclusion’ or 'fully-inclusion' was deliberately avoided.] (Rogers, 1993). Occasionally,
partial integration is used interchangeably with mainstreaming (Brantlinger, 1997). In
mainstreaming context, students with special education needs spend the maximum
quantity of time with regular peers in general classes for part of the school day. In
another view, full integration is defined as educating children with disability together
with their regular peers without disability in the same mathematics classes, during the
whole school day. Integration or mainstreaming means placing children with special
needs in the same classrooms as their peers without disability. It can be described as
the joint education of students with and without disabilities. This approach aims to
integrate students with disabilities into the general student settings (MoNE General
Directorate of Special Education, Guidance and Counselling Services, 2010). In a
sense, while it does not view the child as a problem, it continues to see the child's
problem as a problem. Conversely, inclusive education does not view the child as a
problem; instead, it attempts to adapt the education system and the teacher to the child.
In other words, unlike "integration” and "special education,”" which primarily focus on
changing the student to fit the system, inclusive education changes the system to
accommodate the student. It views diversity not as an "obstacle” but as an
"opportunity™ in education. This process is not limited to formal/official educational
institutions but also involves the family and even the community (Baykara Ozaydinlik,

2019).

On the other hand, the interpretation of the term ‘inclusion’ varies significantly, as
explored by Ainscow et al. (2006) and Grosche (2015). Commonly, inclusion is
narrowly defined as the integration of students with disabilities or those identified with

special educational needs into mainstream schools. However, in its broader theoretical
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context, inclusion is conceptualized as a fundamental principle for both education and
society. This broader perspective emphasizes ensuring optimal development and
participation opportunities for all individuals and advocates for the elimination of any
barriers that hinder these objectives (Kollosche et al., 2019). According to Schwartz
(2015, 0:39)
inclusion is not an instructional strategy, inclusion is not a placement option;
inclusion is about belonging; it is belonging to a community, a group of friends,

a school or classroom. However, it is also important to remember that inclusion
is not just about being there, meaningful contact and interaction is focus of it.

Additionally, Goéransson and Nilholm (2014, pp. 268-270), in their analysis, identified
four distinct categories of definitions for inclusive education. They labelled these

categories as follows:

A. “Placement Definition”: This definition views inclusion as the practice of placing
students with disabilities or those needing special support in general education

classrooms.

B. “Specified Individualized Definition”: This approach defines inclusion as the
process of addressing the social and academic needs of students with disabilities
or those requiring special support.

C. “General Individualized Definition”: This definition broadens the scope of
inclusion, considering it as the act of meeting the social and academic needs of all

students, not just those with disabilities or special needs.

D. “Community Definition”: The most comprehensive of the four, this definition
sees inclusion as the creation of communities characterized by specific, often

varying, traits.

These categories are hierarchically related, with each subsequent category
encompassing and building upon the previous ones. For instance, the ‘Community
Definition” (D) inherently includes the principles of the ‘General Individualized’,
‘Specified Individualized’, and ‘Placement’ definitions. Similarly, the ‘General
Individualized Definition” assumes the principles of both ‘Specified Individualized’

and ‘Placement’ definitions, and so on. This hierarchy illustrates a progression towards
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stricter criteria for what constitutes inclusive education, moving from definition A to

D (See Figure 4).

Comn.w_n'ity Creation of communities with
Definition specific characteristics
General Meeting the social
Individualized and/or academic needs
Definition of all pupils
Specified Meeting the social and/or
Individualized academic needs of pupils
Definition with disabilities
Placement of pupils with
Placement disabilities in general
Definition education classrooms

Figure 4. Different types of definition of inclusion and their hierarchical relations.

In essence, Goransson and Nilholm’s framework suggests that inclusive education can
be understood through increasingly complex and comprehensive definitions, starting
from the basic placement of students with special needs in general classrooms to the

creation of diverse and adaptive educational communities.

On the other hand, inclusive education is defined by UNICEF (2014) based on three
fundamental principles: i) Educational Justification, ii) Social Justification and iii)

Economic Justification.

Educational Justification: Inclusive schools should develop curricula that consider
the individual characteristics of students and the benefits for all students. When an

approach diversified according to students' needs and individual learning
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performances is preferred over standardization in education, it is more likely that all
students will benefit from the learning process.

Social Justification: Inclusive schools will lay the foundation for a more equitable
societal structure by creating an attitude and change. Inclusive education fosters an
environment where all children can live, learn, and engage in recreational activities
together. This approach offers every child the chance to understand and embrace each
other's skills, abilities, individual characteristics, and requirements. Additionally, it
facilitates the formation of significant relationships and friendships, contributing to the

development of their social skills and competencies.

Economic Justification: Inclusive schools, by educating all students together, will be
more cost-effective compared to an education system that has different types of
schools for different student communities. In the long term, students with
disadvantages will contribute more significantly to the economy when they reach
adulthood by starting in skilled positions with higher added value, rather than only in

unskilled roles.

In addition to these, inclusive education is expected to remove or minimize barriers to
the learning potential of students, particularly in classroom activities. This involves
structuring assessments, practices, and knowledge derived from activities conducted

in the classroom to better accommodate these students’ needs (Daniels, 2014).

On the other hand, segregated education has significant disadvantages as they fail to
acknowledge the reality that children with special educational needs are part of
families and the broader society. This oversight implies greater restrictions and social
barriers for these young people and adults in their later years (Oluremi, 2015). In this
context, understanding the concept of exclusion is important to understand to

inclusion.
2.3.1. Exclusion

Exclusion refers to the process of isolating or marginalizing individuals or groups. It
often results in reduced participation and representation in social, educational or

economic activities. This can take various forms, such as physical discrimination, lack
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of access to resources or socialization. Understanding exclusion is critical for
developing effective strategies to promote inclusion and ensure equal opportunities for
all members of society (Winter, 2020). However, research show that managing
diversity in inclusive classrooms poses significant challenges for educators (Meijer,
2003). Teachers frequently concentrate their teaching efforts on the middle ability
level in a classroom, rather than employing differentiated instruction to cater to the
entire spectrum of student abilities (Labhart et al., 2018). Additionally, there is a
tendency for students with special educational needs, particularly those with
intellectual disabilities, to receive instruction separately from their peers in inclusive
settings (Langner, 2015; Preif3 et al., 2016). This leads to exclusion within an

ostensibly inclusive environment.

Furthermore, at the core of the concept of exclusion lies the state of being isolated.
The process of exclusion sometimes culminates in students being expelled or dropping
out of school. However, in many instances, students remain officially enrolled but
become “implicitly excluded” from meaningful participation in learning. This
phenomenon turns them into students who are present in name only, not actively
engaged in the educational process. Teachers who do not learned or lack the skills to
effectively communicate with and educate this group of students may encounter
situations of exclusion or segregation similar to those experienced by the students

themselves.

The issue lies neither solely with the teachers nor the students; rather, it is rooted in
the challenges of communication between teachers and students. Individuals or groups
are “socially excluded” when they are unable or fail to effectively participate in the
key activities or benefits of the society, they live in. Exclusion occurs for both teachers
and students. This interrelationship is referred to as the “cycle of exclusion” (see Figure
5). When teachers and students are trapped in this cycle, both parties act in ways that
perpetuate feelings of exclusion towards the other (Razer & Friedman, 2017). The
cycle of exclusion operates akin to a virus, extending its impact beyond the interactions
between teachers and students. It adversely affects relationships among teachers
themselves, between teachers and school administrators, and also between schools and

the families they serve. This cycle not only disrupts the immediate educational
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environment but also influences the broader network of relationships essential for a

supportive and effective educational community (Razer & Friedman, 2017).

Highly disruptive behavior
and ongoing failure of pupils
influence teachers and contribute
to teachers’ feelings of threat

and failure

Excluded teachers/educators Excluded pupils

Lack of professional prestige Ongoing failure

Blamed for failure Severe behavioral problems
Considered marginal in the system Alienation from school
Lack of training for work with this pupil population Absence and dropping out
Working and evaluation to standards of normative Violence and crime

pupil population

High stress and burnout
Teachers, like their pupils, experience on-going
failure, isolation, and alienation

Conflict and low morale within school staff

Teachers develop ineffective patterns
of thinking, feeling, and behaving

Figure 5 The cycle of exclusion in schools

Up to this point, a general outline of inclusive education has been provided. Inclusive
education is much more comprehensive than the aspects discussed here. However, to
maintain the focus of this study, the subsequent section will delve into the specifics of

inclusive education within the context of mathematics education.
2.3.2. Inclusive Mathematics Education

In the recent decades, the concept of inclusion received growing attention in
mathematics education and its research; however, universal consensus and
reconciliation over the definition of inclusion among mathematics education
authorities were not established. The failure to compromise stems from the different
approaches towards inclusion. These approaches are ideology versus way of teaching
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(Artiles et al., 2006). On the one hand, values such as diversity and equity are core
elements of ideology perspective. On the other hand, teaching interventions — such as
interactive groups, regulated learning strategies — are discourses of teaching way
perspective. Roos (2018) analysed 76 studies related to mathematics education in
inclusion settings. She stated that in the 23 of 76 studies, inclusion was referred to as
an ideology and in the other 53 studies, it was referred to as a way of teaching.
Furthermore, National Council of Teachers of Mathematics touches on both values —
“opportunities to study mathematics”— and way of teaching —“appropriate
accommodations”— in Principles and Standards for School Mathematics (2000, p. 12).
In the relevant context, there are two means of using the term inclusion in mathematics
education: (1) describing what it means to be counted in a society, as well as why to
be included in a society is critical (UNESCO, 2009) and (ii) describing inclusion as a
way of teaching of mathematics, in which all students are taught in a regular
mathematics classroom (Cornwall & Graham-Matheson, 2012).

In a similar vein, the primary objective of mathematics education in inclusive
classrooms is to enhance the learning experience for all students, either by not focusing
on their differences or by striving to minimize the disparities among various student
groups (Sullivan, 2015). Boaler and Staples (2008) emphasize that communication
plays a crucial role in the mathematical learning process for students in inclusive
settings. Furthermore, Sullivan et al. (2009) advocate for the establishment of a
nurturing classroom environment. This supportive atmosphere enables all students to
engage in activities that foster interactive idea connection and collaboration. Mitchell

(2014) formulates inclusive education to describe what is involved in it;
Inclusive Education=V +P +5As+S+R + L

where:

V: Vision; P: Placement;

5As: Adapted Curriculum, Adapted Assessment, Adapted Teaching, Acceptance,

ACCESS;

S: Support; R: Resources; L: Leadership.
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Mitchell emphasizes that all of these elements are present in successful inclusive
education. Author explains each component of formula as follows. Inclusive education
requires a commitment on “its underlying philosophy and a willingness to implement
it” (p. 29). To avoid segregation, the placements of students with special (educational)
needs are arranged in an age-appropriate and ability-based grade level. The
educational programs in an inclusive classroom are accessible to all learners, with
developmentally appropriate level activities. Effective inclusion practices include
formative assessment and feedback, which enable teacher to diagnose why learners do
not mastered and then to re-design learning opportunities. Effective inclusion practices
include cooperative group teaching. Inclusive education obliges teachers to develop a
wide repertoire of teaching strategies that include peer tutoring, consideration of peer
influences, creating a safe and motivating classroom climate. Furthermore, teachers
take advantages of assistive technology and alternative classroom discourse with
enhanced communication skills. For learners with physical disabilities to be included,
adequate access to classrooms is provided. Inclusive education needs support from a
team of professionals and specialists, which consist of general educator, specialist
adviser, appropriate therapists, psychologists, and (if needed) hearing and seeing
advisers. Parent involvement and support are critical to respect students and their
families’ rights and needs. Collaborative teaching with special education teachers and
other mathematics or branch teachers is a good way of constructing effective teaching
team. Leadership is required at all levels, starting from government to classroom
teachers to orchestrate above elements.

Additionally, an interrelated concept with mathematics education for students with
special educational needs is Response to Intervention. Response to Intervention is “an
early action, prevention, and support system that identifies struggling students and
assists them before they fall behind” (Gersten et al., 2009, p.4). Response to
Intervention is “a tiered student support system that focuses on the results of
implementing instructional interventions in a model of prevention” (Van de Walle et
al., 2012, p. 96). Each tier in the triangle (Figure 6) represents a different intervention.
Tier 1 represents instruction that all students in a mathematics classroom receive. In
tier 2, students receive extra purposeful instruction (or interventions) using more

obvious systematic teaching. Additionally, tier 3 instruction is for students who need
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more in-depth levels of support, which may include a referral for special education
services (Van de Walle et al., 2012).

1-5%
v Tier 3 (individual
students)

5-10%
< Tier 2 (small groups)

80-90%
< Tier 1 (all students)

Source: Based on Scott, Terence, and Lane, Holly. (2001). Multi-Tiered Interventions
in Academic and Social Contexts. Unpublished manuscript, University of Florida,
Gainesville.

Figure 6 Response to intervention

The National Council of Teachers of Mathematics in their 2011 position statement on
interventions, while not specifying exact interventions, advocates for the
implementation of progressively intensive and effective instructional interventions for
students facing difficulties in mathematics. According to Fuchs and Fuchs (2001), such
interventions are designated for conditions that are resistant to less intensive
prevention levels and necessitate more substantial measures to prevent severe

complications.

Moreover, studies on prevention models like Response to Intervention indicate that
while the majority of students remain in the initial tier (tier 1), about 15 percent do not
exhibit the expected level of progress and are thus shifted to tier 2 for more intensive
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instructional approaches (Fuchs & Fuchs, 2001). Subsequently, nearly 40 percent of
these students respond positively to the interventions at tier 2 and revert to tier 1. Only
around 13 percent of the students initially moved to tier 2 are then considered for more
personalized services, typically provided by a special educator, at tier 3 (Fuchs &
Fuchs, 2005; 2007). To illustrate with an example based on research data, in a group
of 100 children, approximately 15 would transition to tier 2. Following intervention, 6
of these students would return to tier 1. Of the remaining 9 in tier 2, about 2 students

would advance to tier 3 for more individualized services.
2.3.3. Closing Words for Inclusive Education

In summary, inclusive education can be defined at varying degrees between two
perspectives: one that sees it merely as placing students with disabilities or special
educational needs in general education institutions, and another that envisions a
learning community where everyone can be educated together. This shift reflects
changes in the definition of disability and the diversity in modern classrooms due to
globalization and migration. Similarly, in the field of mathematics education,
inclusivity emerges both as a teaching method and a value judgment. Therefore, it is
important to view classroom diversity not as a barrier or obstacle but as an opportunity.
In this context, to provide inclusive mathematics education in a classroom with
academic diversity, various adaptations and adjustments are necessary. In the next
section, details of modifications, accommodations and differentiated instruction will

be presented.
2.4. Classroom Adaptations for Inclusive Classrooms

Inclusive education has evolved beyond being a limited concept solely focused on
integrating students with special educational needs. It has transformed into an
approach that advocates and strives for equal access to education for all individuals,
regardless of language, religion, ethnicity, gender, income group, disability, culture,
sexual orientation, age, criminal record, and other diverse characteristics (Sar1 &
Tiirkkan, 2019). From the broader perspective of inclusive education, every classroom
displays a diversity in students' abilities and backgrounds. Designing and conducting

lessons that encourage every student to grasp essential mathematical ideas, offering
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both support and challenges tailored to their learning needs is one of the most crucial
responsibilities for teachers (Van de Walle et al., 2012). To achieve this, they can
employ specific adaptations that provide to the diverse needs of students in the
classroom. The adaptations discussed here include accommodations, modifications

and differentiated instruction.

Accommodations refer to the provision of a different environment or situation, taking
into account specific students’ needs. These adjustments ensure equal access to
instruction and assessment for all students, including those with disabilities or special
educational needs. They respond to the environment or learner's needs without altering
the task itself (Van de Walle et al., 2012). Salvia et al. (2010, p. 73) describe four types

of accommodations:

“Presentation Accommodations” allow students to access information in ways
that do not require visually reading standard print. These alternative access
modes include auditory, multisensory, tactile, and visual methods. Large print

texts, magnification devices, talking calculators or clocks are examples.

e “Timing Accommodations” reasonably extend the time allowed to complete a
test or assignment and may also alter the way the time is organized. Examples

include multiple sessions, extra time for assignment submission, etc.

o “Response Accommodations” enable students to complete activities,
assignments, and tests in different ways, often using some type of assistive
device or organizer. Examples include voice recorders, spell-check devices,

note-takers, etc.

e “Setting Accommodations” involve appropriately modifying the learning
environment or assessment conditions. This could include changing a student's

seating position in the classroom or allowing the use of headphones, etc.

Accommodation focuses on making the environment or materials more suitable and
accessible without altering the tasks within the classroom. Changes made to the tasks
or activities presented to students are referred to as modifications. Modifications will

be detailed fallowing part.
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Modification refers to changes made directly to the problem or task itself.
Modification alters the task to make it more accessible to the student. When
modifications result in a new task that is easier or less demanding, the expectations for
the student are reduced. Persistently making and using low-expectation modifications
can widen the gap between the success of students with special needs and the desired
outcomes at the classroom level. Therefore, modifications are implemented for
students who need them, through support structures or aids, aimed at solving the
original task (Hunt, & Seney, 2009). Maker and Nielson offer a set of “principles” to
guide teachers for modification (1996, p. 31, as cited in Hunt & Seney, 2009):

The environment and teaching process should
1. “be learner-centred rather than teacher- or content-centred”,
2. “focus on independence rather than emphasizing dependence”,
3. “be open rather than closed to new ideas, innovations, and exploration”,
4. “promote acceptance rather than judgment”,
5. “focus on complexity rather than simplicity”,

6. “provide for a variety of group options rather than one grouping as a general

organization”,
7. “be flexible rather than having a rigid structure or chaotic lack of structure”
8. “provide for high mobility rather than low mobility”.

The next section will provide information on "Differentiated Instruction,” a practice
often perceived as a modification typically applied to gifted individuals. However, in

the context of inclusive education, it encompasses adaptations suitable for all students.
2.4.1. Differentiated Instruction

Differentiated instruction is an approach to planning programs and teaching for

academically diverse students; it's a way of thinking about the classroom to meet each
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student's learning needs and maximize their learning capacity (Subban, 2006; Hall,
2002; Tomlinson & Eidson, 2003; Tomlinson, 2017). Some studies in the literature
treat differentiated instruction within the scope of gifted or special education needs
students (Broderick et al., 2005; Reis & Renzulli, 2018). However, differentiated
instruction is not limited to arrangements for only gifted or special education needs
students. Generally, differentiation involves meeting the needs of diverse students,
promoting equity and excellence, and focusing on best practices in mixed-ability
classrooms (Tomlinson, 2017). Differentiation in teaching is a comprehensive
approach to instruction and ensures the successful inclusion of all students, including
those with disabilities, those with significant learning difficulties and those are gifted

and talented, in general education classrooms (Chamberlin & Powers, 2010).

In this context, Tomlinson (2017) suggests that to effectively differentiate instruction,
it is necessary to make adjustments and changes based on a) student diversity and b)
curriculum components. To differentiate instruction, three dimensions of student
diversity are emphasized: i) students' readiness levels, ii) their interests, and iii) their
learning profiles. It is known that students learn better when the tasks given are closely
aligned with their abilities and understanding of a subject (readiness), spark passion
and curiosity (interest), and allow them the freedom to work in ways that make
learning more efficient or accessible for them (learning profile). In addition to
students’ diversity, teachers in all classrooms deal with three curriculum components

on which they can differentiate:

Content — the input, what students will learn;

Process — how students begin to understand and form ideas and information; and
Product — the output, or how students demonstrate what they learned.

In a similar vein, according to Reis and Renzulli (2018), the three components most
commonly linked with effective differentiation are: curriculum or content (what is
taught), instruction or process (how it is taught), and student product (tangible
outcomes reflecting students' interests and abilities). Consequently, Reis and Renzulli

proposed a five-dimensional differentiation schema that includes Content,
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Instructional Strategies, The Classroom, Products, and The Teacher, which are closely

interrelated.

On the other hand, Small (2020) emphasizes the impracticality for teachers to design
individualized instructional strategies for each student in a classroom, such as creating
30 unique paths for 30 students or even 6 varied paths for groups of students. This
daunting task often leads to hesitation in adopting differentiated instruction in
mathematics, as it appears to be an overwhelming alternative to the traditional uniform
teaching approach. Nonetheless, Small proposes two fundamental strategies to
facilitate effective differentiation in mathematics teaching: employing open-ended

questions and implementing parallel tasks.

In addition to identifying what needs to be differentiate, Heacox (2018) provides a
framework consisting of 12 steps to establish differentiation as a habitual practice:
i.  “Identifying learning goals based on students’ needs to Know, Understand, and
be able to Do”.
i. “Examining professional practices in light of students’ needs”.
iii.  “Applying practical, doable and valid assessment strategies”.
iv.  “Creating differentiated learning plans”.
v.  “Using choice opportunities to motivate student learning”.
vi.  “Tiered assignments and usage flexible grouping as necessary and
appropriate”.
vii.  “Flexibility in planning and teaching”.
vii. ~ “Developing student responsibility and independence”.
ix.  “Ethical grading”.
x.  “Differentiating instruction for gifted students with their particular and specific
learning differences in mind”.
xi.  “Integrating differentiation strategies with academic interventions for students
who struggle”.
xii.  “Committing to a leadership framework for differentiated classrooms in
school”.In light of the above explanations, a few studies specifically in the field
of mathematics education that incorporate differentiated instruction will be

discussed.
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In their study, Bikic¢ et al. (2016) examined the impact of differentiated instruction in
geometry within a problem-based learning framework. The research employed a quasi-
experimental design, contrasting a differentiated problem-solving approach with a
traditional teaching method. In the experimental setup, 88 secondary school students
were divided into three categories (low, average, or high achievers) based on initial
testing. These groups then engaged with geometry problems, adopted to their
respective levels of achievement, over 16 lessons, ending in a final assessment. The
study provided an example of how each ability group received a unique, complexity-
varied version of the same task. In contrast, the control group, consisting of 77
students, received conventional instruction. The results showed that students in the
differentiated instruction group generally outperformed those in the control group,
with a moderate positive effect size of d = +0.539. Further analysis revealed that this
approach was particularly beneficial for students of average ability, while high
achievers did not significantly surpass their counterparts in the control group.

In their research, Awofala and Lawani (2020, p. 9) explored the impact of
differentiated instruction, that “involve pre-assessment, flexible grouping, tiered
instruction, scaffolding, and assessment, on the mathematical achievement” of senior
secondary school students. Researcher employed a pre-test, post-test non-equivalent
control group quasi-experimental design, involving a sample of 220 students. The
study divided these students into two groups: one received differentiated instruction,
while the other was taught using conventional methods over an eight-week period.
Three tools were utilized for data collection: a mathematics achievement test, a
learning styles index, and an intelligences inventory. The findings revealed that
students who received differentiated instruction exhibited significantly better
performance in mathematics compared to those taught through conventional methods.
The authors also concluded that differentiated instruction enhanced student

engagement, reduced stress, and fostered cooperation among students.

In another research conducted by Bal (2016), sixth-grade students completed an initial
assessment in algebra and completed a learning style inventory, identifying their
preference for kinaesthetic, visual or affective learning styles. Researcher then adopt

algebra learning resources and activities to provide to two distinct groups: lower-
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performing and higher-performing students. This customization also took into account
the diverse learning styles of students in the experimental group. The study observed
significant positive outcomes from this tiered approach after a four-week instructional
period. Insights from student interviews, as reported in the study, suggest that the
participants found the learning process successful and enjoyable, particularly with the
materials and activities designed for the experimental setup.

2.4.2. Closing Words for Classroom Adaptations

Based on the explanations provided and the outcomes of the conducted studies, it can
be concluded that when accommodations and modifications such as differentiated
instruction is effectively planned and implemented for students at every educational
level and for those with diverse needs, an enhancement in the quality of teaching is

evident.

However, one of the major challenges in this context is the misalignment between
teachers' knowledge, beliefs, and classroom practices. An example of this is a teacher
who believes in their ability to effectively instruct, yet due to insufficient knowledge
or other reasons, fails to reflect this in their classroom applications. In the following
section, an effort will be made to provide information about teachers' beliefs,
knowledge, and practices.

2.5. Teachers’ Beliefs, Knowledge and Classroom Practices or Attitudes

Approximately 30 years ago, Koehler and Grouws (1992) categorized research in
mathematics education according to their complexity, arranging studies from simple
to complex (see Figure 7 for highest complexity). They emphasized the complex
nature of mathematics instruction, acknowledging that it is influenced by multiple
factors. They argued that understanding mathematics teaching through the lens of a

single component is challenging due to its multifaceted nature.

When the parts related to teachers are examined, Teacher Knowledge, Teacher belief
and classroom practices are stood out. In this context, the focus of this study

encompasses teachers' beliefs, knowledge, and attitudes/classroom practices. Each of
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these components will be examined individually, followed by an exploration of the

interrelationships among them.

Content Mathematics

Pedagogy
Self
Pupil
Student Teacher Characteristics P-u pil
T g Knowledge Attitudes

of

Teacher Pupil

Behavior Behavior Outcomes

Teacher
Attitudes

Classroom Processes

Teaching Mathematics

Figure 7 The network of the mathematics learning and teaching process

2.5.1. Teachers’ Beliefs

Beliefs is a component of the affective domain (McLeod, 1992). According to
DeBellis and Goldin (2006), affective domain can be conceptualized as an internal
representational system, encompassing emotions, attitudes, beliefs, morals, values,
and ethics. These elements were arranged on a continuum. At one end of this spectrum
lie feelings and emotions, characterized as short-lived and intensely charged, while at
the other end are beliefs, known for being more cognitive and stable (Philippou &
Christou, 2002).

Specifically in the mathematics education, the affective domain was introduced to
elucidate why some learners, despite having the cognitive resources necessary for

mathematical tasks, still face challenges in succeeding (Di Martino & Zan, 2001).
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In this context, Philipp (2007, p. 258) characterizes “beliefs as the ‘interpretive lenses’
through which individuals perceive the world”. Additionally, VVoss et al. (2013, p. 249)
define beliefs as “psychologically held understandings and assumptions about
phenomena or objects of the world that are felt to be true, have both implicit and
explicit aspects, and influence people’s interactions with the world ”. Also, according
to Ajzen and Fishbein (1980), beliefs represent everything that an individual considers
to be true. Beliefs can be inferred from a person's words or actions (Pajares, 1992).
Therefore, their existence can be attributed with greater certainty than what might be
immediately apparent (Handal & Herrington, 2003). The spectrum of beliefs that can
impact teaching is diverse, encompassing a range of areas. These include, but are not
limited to, beliefs regarding the “nature of mathematics, approaches to mathematics
teaching, perspectives on mathematics learning”, “views about students” and “beliefs
about teachers' personal competence in both understanding and instructing
mathematics” (Liljedahl & Oesterle, 2014, p. 584).

Table 4 Relationships Between Beliefs

Beliefs about the nature  Beliefs about mathematics  Beliefs about mathematics

of mathematics teaching learning
(Ernest, 1989a) (Van Zoest et al., 1994) (Ernest, 1989b)
. Content-focused with an Skill mastery, passive
Instrumentalist . :
emphasis on performance reception of knowledge
. Content-focused with an Active construction of
Platonist : ) .
emphasis on understanding understanding
Problem-solving Learner-focused Autonomous exploration of

own interests

Additionally, Beswick (2005) interconnected the belief categories proposed by Ernest
(1989a), Van Zoest et al. (1994), and Ernest (1989b) (see Table 4). According to this
interrelation, it can be suggested that a teacher who perceives mathematics as problem-
solving oriented is likely to strive for student-centred mathematics instruction. This
approach is based on the belief that students construct their learning upon their

previous knowledge.
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On the other hand, Calderhead (1996, p. 712) identified five principal domains of
teacher beliefs: beliefs concerning “teaching and learning, beliefs related to
instructional methods, beliefs about the subject matter, beliefs regarding the process
of learning to teach, and beliefs about the self ”. Voss et al. (2013, p. 250) adapted and
expanded these categories specifically for mathematics education. Teachers possess
beliefs about “their own teaching abilities” and “the role of the teacher”. They also
hold beliefs regarding “mathematical knowledge” and beliefs about the “teaching and
learning of mathematics”. Additionally, they maintain beliefs about “cultural diversity

within the school environment”.

In another study, Philipp (2007) identified beliefs about students' mathematical
thinking, the curriculum, and technology as three main areas of research concerning
teachers' beliefs, due to their potential in changing beliefs. Philipp also noted that

beliefs related to gender among teachers is a subject of research.

When considering the explanations provided by Philip (2007) and Voss et al. (2013)
together, it becomes evident that in addition to fundamental mathematics topics like
curriculum, learning, and teaching, areas such as diversity and gender are also being
incorporated into studies on teacher beliefs. As mentioned in previous sections, since
these subjects are directly linked to inclusive education, information regarding

teachers' beliefs about inclusive education will be provided below.

Kochhar et al. (2000) in their book on inclusive education, identified teachers' negative
beliefs and feelings as one of the major barriers to inclusive education. Additionally,
Janney et al. (1995) found that the more experience general education teachers had
with including students with disabilities in their classrooms, the more positive their
attitudes and beliefs became. Smith and Smith (2000) identified four key factors
influencing general education teachers' perspectives and beliefs on teaching students
with learning difficulties in inclusive classrooms: knowledge, class size, support, and

time.

Additionally, in their meta-analytical study, Dignath et al. (2022) identified six key
findings regarding teacher beliefs. Firstly, they found that teachers neither fully

support nor completely reject inclusive education; rather, there are teachers who hold
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both supportive and opposing beliefs. Secondly, teacher candidates tend to have higher
self-efficacy beliefs about teaching in inclusive settings, whereas in-service teachers
often possess a lower level of self-efficacy. Thirdly, special education teachers
generally have more positive beliefs and attitudes than general education teachers
toward inclusive education. Fourth, they discovered that belief systems are not fixed;
professional development activities can shift teachers' beliefs towards becoming more
inclusive. Fifth, teaching experience in an inclusive classroom can lead to a change in
beliefs about inclusive education. Lastly, the sixth key finding relates to the duration

of interventions; longer interventions are not necessarily always more effective.

In conjunction with above studies, while searching mathematics teachers' beliefs about
inclusive education, the researcher was able to access only two study. DeSimone and
Parmer's (2006) study highlighted that although most mathematics teachers were in

favour of the idea of inclusive education, they had reservations regarding its effective.

execution. In their survey involving 228 middle school mathematics teachers, nearly
four fifths of participants either agreed or strongly agreed that students with special
needs should be included in general education math classes. Additionally, about
seventy percent of teachers felt that it was the responsibility of general education
teachers to educate these students. Despite this, more than half of participants were
unsure or disagreed that inclusive classrooms were the best setting for teaching
mathematics to students with special needs, and merely 30% believed that middle
schools were successfully implementing such practices. Follow-up interviews were
conducted with a subset of participants to deepen the understanding of these
perspectives. Only about one fourth of the teachers felt that they had sufficient time to
prepare for inclusive mathematics classes. Less than a third were convinced that their
teacher training effectively equipped them with relevant philosophies, strategies, or an
understanding of the needs of students with special requirements in the context of
teaching mathematics.

In another study, Larina and Markina (2020) found that mathematics teachers' attitudes
towards student diversity can be seen as a spectrum, with ‘Inclusive' on one end and

'Exclusive’ on the other. They used four factors to define this spectrum that: a) the
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teacher believes or does not believe that all learners are capable of learning
mathematics, b) degree of the teacher's involvement in the learning process, ¢) whether
students are grouped and d) whether students are labelled. Teachers with 'Exclusive’
beliefs tend to label and differentiate between student groups, believe not all students
can learn math, and see their role as less impactful. On the other hand, 'Inclusive'
teachers avoid labelling, believe all students can learn math, and see themselves
playing a significant role in the learning process. The fundamental difference between
the exclusive and inclusive ends of the continuum lies in whether teachers categorize

and contrast groups of students.

However, for a change in teachers' beliefs, it is first necessary to increase their
knowledge and ensure they receive positive feedback in the classroom (Guskey, 2002).
A comprehensive explanation about the knowledge of teachers will be provided in the

next section.
2.5.2. Teachers’ Knowledge

For a successful teaching process, teachers need to have an in-depth knowledge of the
subject they are teaching (Fernandez, 2005). Although it's necessary for a teacher to
possess the knowledge required for the curriculum level they are teaching, this alone
may not be enough to guarantee student progress (Petrou & Goulding, 2011). In this
context, Shulman and colleagues suggested various categories of teacher knowledge
essential for effective teaching. While the names of these categories are varied in
different publications, one of the most comprehensive descriptions is found in
Shulman’s study (1987). In this work, Shulman identifies seven distinct categories of
teacher knowledge (p. 8):

i.  “general pedagogical knowledge”;
il.  “knowledge of learners’ characteristics”;
iii.  “knowledge of educational context”;
iv.  “knowledge of educational purposes and values”;
v.  “content knowledge”;
vi.  “curriculum knowledge”;

vii.  “pedagogical content knowledge”.
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In addition to Shulman'’s proposed model, scholars such as Tamir (1988), Grossman
(1990), Marks (1990), Carlsen (1999), Cochran et al. (1993) and Gess-Newsome
(1999) either expanded upon Shulman's (1987) model or proposed different models to
elaborate on what teachers need to know. These efforts were aimed to further clarify

the knowledge requirements for effective teaching (for more details, see Sagir, 2019).

To maintain the focus of this study, the discussion will be concentrated on research
related to teacher knowledge specifically for teaching mathematics. In this context,
information will be provided about some models that describe the professional
knowledge and skills essential for a proficient mathematics teacher (for more details,
see Sahin, 2019).

Ernest (1989a) built upon and adapted Shulman's (1987) work, creating a model
specifically for mathematics instruction. In this model, he outlined the key knowledge

components that a teacher should possess knowledge (p. 15):

e “of mathematics”
e “of other subject matter”
e “of teaching mathematics”
o “Mathematics pedagogy”
o “Mathematics curriculum”
e “classroom organisation and management for mathematics teaching of the
context of teaching mathematics”
o “The school context”
o “The students taught”
e “of education”
o “Educational psychology”
o “Education”

o “Mathematics education”

Furthermore, Fennema and Franke (1992, p. 162) synthesized previously developed
models to propose a dynamic and interactive model. In this model, a teacher's
knowledge is composed of four components: “knowledge of the content of

mathematics, knowledge of pedagogy, knowledge of students’ cognitions, and
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teachers’ beliefs”. According to this model, teacher knowledge emerges in the

classroom context based on these four components (see Figure 8).

Beliefs

Context- \, gmmm— Pedagogical

specific knowledge

Knowledge of ¢ N

mathematics

knowledge

|

Knowledge of learners
cognitions in mathematics

Figure 8 Teachers' Knowledge: Developing in Context

On the other hand, the most popular mathematics teaching content knowledge model
is the "Mathematical Knowledge for Teaching” model proposed by Ball et al. (2008).
Ball et al. (2008) developed their model based on the premise that Shulman's (1987)
model of pedagogical content knowledge was too general, lacked empirical
foundations, and was not clearly defined. They argued for the need for a model specific
to mathematics, grounded in empirical evidence. In their model, which outlines the
professional competencies required of a mathematics teacher, they introduced the
concept of "mathematical knowledge for teaching" to the literature. The model
developed by Ball et al. (2008) consists of two main dimensions: subject matter

knowledge and pedagogical content knowledge (Figure 9).
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Figure 9 Domains of Mathematical Knowledge for Teaching

The distinctive feature of this model compared to other models is the subdivision of
subject matter knowledge. This knowledge includes a mathematics teacher's
understanding of definitions, rules, formulas, procedural algorithms, mathematical
justifications of operations, relationships between concepts, and the correct use of
mathematical terminology. In this model, subject matter knowledge is further divided
into three sub-components: general content knowledge, specialized content

knowledge, and horizon content knowledge.

The other main dimension of the Ball et al. model is pedagogical content knowledge.
In this model, Ball and colleagues expanded upon Shulman’s (1987) model rather than
offering a completely new perspective. Pedagogical content knowledge in this model
consists of three components, two of which were already present in Shulman's model.
These components are knowledge of content and students, knowledge of content and
teaching, and knowledge of content and curriculum. While Shulman treated
knowledge of curriculum as a component separate from pedagogical content
knowledge, Ball et al. incorporated it as a sub-component within pedagogical content

knowledge.
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On the other hand, when specifically considering inclusive education, Rouse (2006,
2008) emphasized the importance of teachers' knowledge in areas beyond their subject
matter expertise, particularly for improving practices in schools. Even if many teachers
do not always apply this knowledge when they return to the classroom, understanding

the following aspects related to inclusive education is essential (Rouse, 2008, p. 13):
e “Teaching strategies”,
« “Disability and special needs”,
e “How children learn”,
e “What children need to learn”,
o “Classroom organization and management”
e “Where to seek help when needed”,
« “Identification and assessment of challenges”,
e “Assessment and monitoring of children's learning”,
e “The context of legislation and policy”

In a similar vein, Kuyini and Desai (2007) emphasized the necessity for teachers in
inclusive education settings to be knowledgeable in Class Management, Lesson
Planning/Presentation, and Adaptive Instruction, and to practically apply these
concepts in their classrooms. Additionally, Kuyini and Desai demonstrated that
knowledge of inclusive education is one of the predictors of effective teaching in
inclusive classrooms. Furthermore, Chitiyo and Alasa (2023), while adopting
Goransson and Nilholm's (2014) placement definition in understanding inclusive
education, reported that teachers perceive themselves as knowledgeable about

inclusive education.

Although it's crucial for teachers to be knowledgeable or to perceive themselves as
knowledgeable, this knowledge becomes ineffective if it is not put into action within

the classroom. Therefore, turning knowledge into action in the classroom setting is of
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great significance. Information about classroom practices will be provided in the

following section.
2.5.3. Classroom Practices

Sullivan et al. (2006) highlighted that the essence of effective mathematics teaching is
rooted in lesson planning, especially for diverse classrooms with students who may
struggle or feel disconnected. He proposed a research-based framework consisting of

four critical phases for such classrooms:

i.  Choosing tasks that captivate and engage students at various levels, fostering
active involvement in mathematical learning.

ii.  Preparing targeted prompts to support students who encounter difficulties with
these tasks.

iii.  Developing advanced tasks for students who efficiently complete the initial
tasks, aimed at further enhancing their thinking in a meaningful and engaging
way.

iv.  Considering a range of specific teaching methods, encompassing both teacher
actions and verbal guidance, which should be clearly expressed and applied in

practice.

In a similar vein, Franke et al. (2007, p. 248) highlighted three key aspects of teaching
practice in mathematics classrooms: “discourse, norms and relationship-building”.
They emphasize these aspects because there's a growing agreement that students
should have classroom opportunities to express their mathematical thoughts, explore
different problem-solving methods, and use mathematical tools in a multipurpose
manner. For students to access these opportunities, teachers and students need to
develop new ways of interacting about mathematical concepts, particularly through
enhanced mathematical discourse. Facilitating this discourse requires careful
consideration of both social norms and specific norms related to mathematics (socio-
mathematical norms). The process of establishing these norms and promoting
discourse involves fostering strong relationships between teachers and students. This
includes recognizing students' identities, their history of participation and the norms

and cultural practices from their communities. This approach ensures that assumptions
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about participation and mathematical literacy are constantly questioned and redefined.
Within this framework, it's essential to address and highlight issues related to race,

class, and gender.

However, although Franke et al. (2007) highlighted the importance of issues related to
race, class and gender or other reasons for diversity, a significant difference exists
between teachers' theoretical knowledge and their classroom implementation (Allsopp
etal., 2006; Flores, 2007). Central to this gap is the concept of ‘doing’ as a key element
in professional and institutional development in the context of inclusive education.
These initiatives often include action-research approaches centred on school or
classroom improvement projects, and promote new methods for (Rouse, 2008, p. 14):

“converting knowledge into action”,

“going beyond simple reflection”,

“using evidence for practice enhancement”,
“collaborating effectively with peers and students™ and

“adopting a proactive, 'activist' approach in the professional setting”.

While these recommendations provided are essential for success in inclusive
education, they alone are not sufficient. Teachers should believe in their ability to
deliver instruction that accommodates classroom diversity. Additionally, they should
hold positive beliefs that every student can learn mathematics and that every student
has a right to education (Florian, 2008; Rouse, 2006; 2008). This highlights the

interconnection and mutual influence of beliefs, knowledge, and classroom practices.
2.5.4. Interrelationships Among Knowledge, Classroom Practices and Beliefs

Rouse (2008) highlighted the interconnectedness of teachers' actions, knowledge, and
beliefs in the context of inclusive classroom practices. He pointed out that these three
key elements - what teachers do, know, and believe - mutually reinforce each other.
For instance, combining practice (‘doing’) with belief ('believing’) enhances a teacher's
knowledge (‘knowing'). In other words, if teachers gain new knowledge and are

encouraged to apply it practically with a proactive 'just do it' mindset, their attitudes
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and beliefs will gradually evolve. Similarly, if teachers already possess positive beliefs
and are supported in adopting new practices, they are more likely to develop new
knowledge and skills. Thus, Rouse suggests that if any two of these elements (action,
knowledge, belief) are effectively aligned in the process of developing inclusive

practices, the third element is likely to be strengthened as a result.

Jacobson (2017), in a similar manner, defined mathematical teaching proficiency as
achievable through three distinct categories: Knowledge, Disposition (which includes
beliefs) and Instruction. These categories are believed to be interrelated and mutually
influential in attaining fluency in mathematics. Essentially, the categories of teaching
proficiency (knowledge, disposition, and instruction) are interconnected through

reciprocal relationships.

To conclude, both from the perspectives of mathematics education and inclusive
education, it is evident that teachers' knowledge, beliefs and instruction are

interconnected.
2.6. Summary of Literature Review

To briefly summarize the information presented in the literature review: from the
perspective of traditional special education, it is envisioned that students with special
educational needs are removed from general education institutions and educated in
separate, independent institutions. Similarly, the education of gifted and high-
achieving students is envisaged to take place in separate institutions, with specially

trained teachers providing instruction through uniquely developed curricula.

Additionally, today's students face cultural, linguistic, or gender-based diversities,
which become integral to mathematics education. However, both the changing
perspective of special education and the increasing popularity of inclusive education
led to the development of a vision that general education institutions should adapt to
support every student group, rather than establishing different institutions for each.
Despite the various definitions and perspectives on inclusive education, its success
hinges on teachers possessing necessary knowledge and actively applying it in the

classroom. However, for both the translation of knowledge into practice and the
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success of inclusive education, it is crucial to enhance teachers' belief in their ability
to be effective in inclusive settings. Knowledge, belief and classroom practices thus

interact in a cyclical manner, each influencing the others.
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CHAPTER 3

METHODOLOGY

The research aim of this study is to understand the meaning of the teaching experience
of middle school mathematics teachers in academically diverse classrooms. Aligning
with this purpose, this chapter outlines the study's design, its participants, and the
context in which it was conducted. The tools used for data collection, the processes
followed, and how the data was analysed are also explained. Furthermore, the chapter

addresses the study's trustworthiness, its limitations, and its scope.

3.1. The Design of the Study

Mixed-method design was preferred for the conduct of this study. A mixed-method
design, as defined by Creswell (2014), refers to a research approach that integrates
both qualitative and quantitative techniques for data collection and analysis within a
single study or project. Advocates of mixed methods research usually subscribe to a
compatibility thesis and embrace the pragmatist philosophy. The compatibility thesis
posits that quantitative and qualitative methods can complement each other and can be
concurrently applied in one research project, allowing researchers to address a single
or related set of research questions effectively. Pragmatism, as a philosophy, provides
an empirical rationale for using mixed methods, asserting that their use is validated to
the extent that they function in practice and yield the anticipated results (Christensen,
et al., 2015, Johnson et al., 2007). The merging of methods is based on the pragmatic
view that qualitative and quantitative techniques are not just compatible but also

complement each other in generating knowledge that is both scientifically significant
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and beneficial to society (Feilzer, 2010; Morgan, 2007). Hurmerinta-Peltomaki and
Nummela (2006) discovered in their review research that mixed methods enhance the
study by increasing the validity of results, guiding the gathering of the subsequent data
source, and aiding in generating knowledge. They propose that research employing a
mixed methods strategy achieves a more comprehensive and profound insight into the
subject matter compared to studies that only employ either a quantitative or qualitative
approach. Another merit of mixed methods is the integration aspect. Integration
strengthens the reliability of results and conclusions of the research (O’Cathain et al.,
2010). Furthermore, some researchers assert that employing mixed methods research
is the only method to establish definitiveness in results (Coyle & Williams, 2000;
Sieber, 1973) and in data interpretation (Morse & Chung, 2003). Additionally,
Maggetti (2020) state that researcher can provide stronger inferences by fuller, deeper,

more complex, and more comprehensive explanation using mixed-method research.

In the light of these explanations aforementioned, and with a pragmatist view, mixed-
method research design was appropriate for this study, as the intention of the research
was to explore and to reveal teaching experiences, knowledge and beliefs of middle
school mathematics teachers in an academically diverse classroom. The purpose of
combining quantitative data (getting more numerous data) and qualitative data (getting
deeper information about participants) is to investigate all aspects of the research and

to achieve maximum benefit.

Mixed methods research designs can be shaped by a variety of design elements.
Nevertheless, Christensen et al. (2015) proposes a basic typology that can serve as a
foundational structure for constructing mixed methods design. The typology sorts
Mixed-method designs into two categories. The first is time order, which can be
concurrent (where the quantitative and qualitative components are executed roughly
simultaneously) or sequential (where the quantitative and qualitative components are
carried out one after the other). The second category is paradigm emphasis, which can
be equal status (where quantitative and qualitative approaches are equally emphasized)
or dominant status (where one approach has a primary focus). These two dimensions,
time order and paradigm emphasis, create a 2-by-2 design matrix, as illustrated in

Figure 10.
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Time Order

Concurrent Sequential
Equal QUAL + QUAN CUalL— QUAN
status
CUAN — QUAL
Paradigm QUAL +quan QUAlL — quan
Emphasis qual— QUAN
Dominant
status
Qu ual
QUAN + qual guan — QUAL

Figure 10 The Mixed Methods Design Matrix

The research process of this study simply has two components: a) developing a scale
to reveal the current levels and stances of mathematics teachers and b) revealing the
essence of teaching experience with academically diverse learners through

phenomenological interviews.

In a classroom displaying academic diversity, the focus is not merely on what the
mathematics teacher is doing, but also on understanding the underlying reasons and
causes for their actions. It is believed that uncovering these underlying factors will
serve as a guide for improving mathematics instruction in these and similar
classrooms, which is why qualitative data is emphasized. Therefore, this study meets
the structure of Sequential-QUALITATIVE dominant design (circled in Figure 10)

3.2. Data Collection Procedures

In the data collection process of the research, the researcher initially developed three
different scales. Data collected through scales were utilized to conduct validity and
reliability studies, which are essential phases in the scale development process.
Subsequently, interviews with mathematics teachers were conducted using a semi-
structured interview protocol, which was developed by the researcher to align with the

scale items. Finally, classroom observations were carried out both for the purpose of

73



data triangulation and to add depth to the data. In the continuation of this section, an
attempt will be made to provide detailed information about the data collection tools

and analysis processes used.
3.2.1. Data Collection Tools

In this study, 3 different tools were used to collect data. Data collection tools consist

of a series of scales, an interview form and an observation form.
3.2.1.1. Teacher Self-Reflection Scales

The first tool is the scales titled "Teacher Self-Reflection Scales' developed by the
researcher. These scales are three different but related scales. The first sub-scale
includes teachers' self-reflections about their beliefs regarding teaching mathematics
in a classroom with diverse levels of academic achievement. The other two sub-scales
are related to teachers' self-reflections about their knowledge and classroom practices,

respectively.

Table 5 Process Steps in Scale Development

Step No Steps
Need Analysis
Literature Review
Generating Item Pool
Expert Review
Designing first prototype
Sampling
Pilot Study
2" expert review
Designing final version
Works on reliability and validity

Boovous~wnek

In the scale development process, the steps suggested by DeVellis (2017) and Seger
(2015) were followed (Table 5). Before starting the preparation of the scale items, an

extensive literature review was conducted. Since no existing scale could be used to
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achieve the objectives specified in the research questions, it was decided to develop a
new one. After reviewing the literature, 13 different draft questions/items were created
by the researcher (Appendix D). These questions/items were written considering the
Triangular Relationship proposed by Rouse (2008). After an extensive discussion with
a mathematics education expert holding a PhD, it was decided that some of these 13
items should be improved, some items should be removed or corrected, some items
should be subdivided into sub-questions and some items should remain as they were,

and thus obtaining the first expert review.

Table 6 Sub-Dimensions for Scales

Sub-Dimensions Related Item Numbers
Planning /Goal-setting D9, D10, D11, K2

D1, D15, D16, D18. K2, K3, K4,
K13, K14, B10, B22

Teaching strategies

How students learn D6, K1, B5, B6, B7, B8
What students need to learn K8, K9, K10
What children should learn D5, D8, B2, B13
Classroom organization and management D27, K15, K16
Where to get help when needed K12
Identification and assessment of challenges K6, B16
Assessing and monitoring children's learning D12, D13, K7
legal and policy contexts B15
special educational needs K17, D28
Accommodation and modification D3, D17, D19, D23, B11, B12
Technology / assistive technology D24, K11, B14
Putting knowledge into action D22
Going beyond reflective practice D21
Working with colleagues D14
Professional development B9, B20, B19
Creating a class culture B18, B23, D29
to be worth educating D2, D7, B4, B17
All children can learn D25, D26, B1
Capacity to make a difference in children's 821
lives
Access and equality B3
Responsibility B4
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After the first expert review, each dimension (Doing, Knowing, and Belief) suggested
by Rouse was treated as a separate scale and these first draft questions were
reorganized and written according to these dimensions. Indicators related to these
dimensions were articulated in a more descriptive manner and written as items. Items
related to each dimension were added to the different item pools. Common sub-
dimensions for each dimension or scale were determined by utilizing the literature (see
Table 6). During this process, multiple items were written for the same indicator to
capture all aspects of the relevant quality comprehensively. After these adjustments,
three different draft scales consisting of 24 questions/items for doing, 18 items for
knowledge and 25 items for beliefs were formed.

Scale Name Items

Appropriate
Needs
correction
Not Suitable /
Should be
Removed
Explanation

1%t item

2" jtem

Figure 11 Expert Review Format

Expert opinions were sought initially to decide which of these items is the most ideal
representation of the quality in question. The format shown in Figure 11 was used to
obtain expert opinion. The questions in the item pool were initially presented to two
different language experts (one is a Turkish teacher with a bachelor's degree, one is an
academician with a PhD degree) to ensure linguistic validity and to ensure the
questions are clearly understood. Recommendations from Turkish language experts
were carefully reviewed, and revisions were made in a manner that does not disrupt
the scope of the study.

After reviews by Turkish language experts, the scales were shown to a measurement

and assessment expert (an academic with a PhD) to ensure there were no structural
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issues with the scales. The measurement and assessment expert suggested that some
items measured 2 or more dimensions and that these should be separated and written
as different items. Based on these correction suggestions, some questions were
rewritten as two different questions, while others were rewritten to measure a single

characteristic without distorting the meaning and focus.

After the opinions of the measurement and evaluation expert were obtained, the scales
were shown to 6 mathematics education experts (all hold a PhD degree) and 2 middle
school mathematics teachers. One of the mathematics educators specializes in the
education of gifted and talented students. Another mathematics educator studies in the
field of equitable mathematics. One of the middle school mathematics teachers works
in a state school and the other one works in a private school. The purpose of obtaining
opinions from a large number and variety of experts is to both increase the content
validity as much as possible and to gain maximum benefit by incorporating
contributions from individuals with different expertise and environments. In
accordance with the feedback provided by experts in mathematics education and
teachers, some items were revised to facilitate understanding. This was done through
methods such as using different words, rewriting sentences, or adding words to
reinforce the meaning. Some items were removed either because they were outside the
scope of the subject matter or because they required overly detailed information. In

necessary cases, new items were added in light of the experts' advice.

After receiving feedback from experts in the field of mathematics, the revised scale
items were sent to a different Turkish language expert (an academic with PhD) for a
re-evaluation of their linguistic appropriateness. The language expert noted that there
were six different variations of the phrases ‘classes where individual differences in
mathematics achievement are observed' and 'students showing individual differences
in terms of mathematics achievement." The expert recommended that standardizing
these phrases would be more effective. Accordingly, the necessary corrections and

modifications were made to the items.

Lastly, the scale items that were sent to an assessment and evaluation expert received

confirmation that there were no issues in terms of the stages of scale development.
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After making the necessary changes and adjustments based on expert opinions and
recommendations, the finalized scales were made ready for use. A section containing
participants' personal information, such as professional experience, age, and gender,
was also added. The scales were then transferred to an online platform via Google
Forms in a 5-point Likert scale format. Once the scales were uploaded, the scale items
were both shared with and read aloud to a middle school mathematics teacher by the
researcher, and the participant was asked to mark their responses. The aim here was to
observe whether there were any difficulties in reading the scale items. Subsequently,
another teacher was asked to both read the questions aloud and fill out the scale. The
purpose of this step was to observe how the scale items were perceived by the
respondents and to identify any items that were difficult to read or could be
misinterpreted. Following this process, minor changes were made to a few items that
were found to be problematic or difficult to read. After these one-on-one procedures,
the scale items were shared with five different middle school mathematics teachers,
who were asked to both fill out the scales and share any problems they encountered
while doing so. With the positive feedback received from these five different teachers,
the initial prototypes of the scales were developed. In these prototype scales, there
were 19 items related to the 'Belief' dimension, 15 items related to the 'Knowledge'
dimension, and 19 items related to the 'Doing’ dimension, all of which were structured

according to the tripartite framework proposed by Rouse (2008).
3.2.1.1.1. Pilot Study

With these three prototype scales, pilot data was collected from 66 middle school
mathematics teachers. The internal consistency levels and item-total correlations of

the scale were examined using the SPSS 26 statistical program.

Table 7 Cronbach’s alpha coefficients of Prototype Scales

Scale Name # of items Cronbach'’s alpha ()
Knowledge Scale 15 .690

Doing Scale 19 77

Belief Scale 19 .780

78



As a result of the analysis of the pilot data, it was found that the Cronbach's alpha
coefficients were a=.690 for the 'Knowledge Scale,' 0=.777 for the 'Doing Scale,' and
a=.780 for the 'Belief Scale' (see Table 7).

While the internal consistency levels for the Doing and Belief scales were found to be
acceptable, the Knowledge Scale had an alpha value below .70 (Seger, 2015),
indicating that internal consistency was not achieved. To identify the reason for this,
item-total correlations were examined (Table 8, Table 9 and Table 10). It was observed
that the item-total correlation coefficients for some items were below .30 (Seger,

2015), and some even had negative values (bolded in Table 8, Table 9 and Table 10).

Table 8 Item-Total Correlation coefficients of Knowledge Prototype Scale

Corrected Item-Total Cronbach's Alpha if Item
Number of Items .
Correlation Deleted
sl 0,595 0,637
s2 0,601 0,651
s3 0,574 0,644
s4 -0,167 0,743
s5 0,549 0,649
s6 0,406 0,664
s7 0,592 0,642
s8 0,414 0,664
s9 0,657 0,635
s10 0,475 0,653
s11 0,573 0,649
s12 0,346 0,672
s13 -0,067 0,749
s14 0,433 0,659
s15 -0,255 0,769

Upon examining the items with negative item-total correlation coefficients, it was
found that all of them were phrased in a negative manner (e.g., 'l don't know how to
set appropriate goals for students with different levels of math achievement."). It was
thought that the attempt to balance the number of positively and negatively phrased

guestions within the scales led to misinterpretation by the participants, especially given
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that the Turkish words for 'Biliyorum (I know)" and 'Bilmiyorum (I don't know)' differ
by only one letter.

Table 9 Item-Total Correlation coefficients of Doing Prototype Scale

Corrected Item-Total Cronbach's Alpha if Item
Number of Items .
Correlation Deleted
s16 0,198 0,780
s17 -0,099 0,796
s18 0,475 0,757
s19 0,594 0,749
s20 0,329 0,769
s21 0,317 0,769
s22 0,280 0,772
s23 0,418 0,762
s24 0,258 0,773
s25 0,452 0,760
$26 0,490 0,758
s27 0,507 0,758
s28 0,378 0,766
s29 0,333 0,768
s30 0,276 0,774
s31 0,364 0,767
s32 0,474 0,761
s33 0,468 0,760
s34 0,284 0,775

Another factor supporting this line of thought is that, except for one item, no negative
item-total correlation coefficients were observed in the 'Belief Scale' for items starting
with 'Tnanityorum (I believe)' and 'Inanmiyorum (I do not believe)'. Therefore, after
consulting with an expert in mathematics education and a language expert, it was
decided to rephrase the problematical items that were originally structured negatively

into a positive form.

In the finalized 'Knowledge Scale’, there were 15 items; in the 'Doing Scale’, there
were 19 items; and in the 'Belief Scale’, there were 19 items (Appendix E). Thus, after

the pilot study, the scales were finalized and made ready for data collection to carry
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out validity and reliability works. Detailed information regarding the factor analysis
conducted for validity and reliability will be presented in the later sections of this

chapter and in the findings chapter.

Table 10 Item-Total Correlation coefficients of Belief Prototype Scale

Corrected Item-Total Cronbach's Alpha if Item
Number of Items .
Correlation Deleted
s35 0,257 0,780
s36 0,542 0,761
s37 0,085 0,795
s38 0,358 0,772
s39 0,520 0,763
s40 0,386 0,772
s41 -0,151 0,794
s42 0,553 0,760
s43 0,674 0,752
s44 0,336 0,775
s45 0,486 0,760
546 0,520 0,757
s47 0,440 0,765
s48 0,382 0,769
s49 0,494 0,765
s50 0,195 0,784
s51 0,406 0,767
s52 0,334 0,772
s53 0,226 0,778

3.2.1.2. Interview Protocol

Another data collection tool used in the study is the interview protocol, which was
developed utilizing Seidman's (2006) 'The Three-Interview Series' method. The
interviews in this series are as follows: a) Interview One: Focused Life History, b)
Interview Two: The Details of Experience, and c) Interview Three: Reflection on the
Meaning. The interview questions were written with literature support and structured

to move from general to specific, as recommended by Seidman.
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Academically Diverse Classroom Sample Scenario
The student profile of the 7/C class in a middle school is as follows:

The story of a male student named Ahmet is as follows: "The student's parents are
divorced, and he lives with his mother. Before coming to his current school, he had
to change schools three times and is frequently absent from his current school.
Although he is enrolled in the 7th grade, he struggles with reading and writing and
even makes mistakes in basic arithmetic. He constantly wants to wander around
the classroom. When given a task or activity during class, he doesn't sit down for
even a minute to complete it. Knowing his situation, teachers avoid teaching him
to maintain classroom order, essentially isolating him from the lesson by saying,
'‘just do your own thing'. His classmates also avoid befriending him and including

him in their games, excluding and ignoring him.

Information about Basak, a female student in the same class, is as follows: 'Her

family's economic status and socio-cultural level are quite high. She is diagnosed

as intellectually gifted and talented and is enrolled in ‘Science and Art Centre’. Her
family has high expectations for her. Although she is at the 7th-grade level, she has
knowledge at the high school level in algebra, specifically in functions and
polynomials, and in geometry, she can calculate the area of circles or quadrilaterals
using the properties of integrals. She finishes tasks or activities much faster than
her classmates, leading her to adopt a mocking attitude, saying, 'how can you not
do such simple things," and starts engaging in activities unrelated to the lesson (such
as watching outside the window, drawing on her notebook or desk).'

Additionally, in the same class, there are also differences in terms of mathematics
achievement among other students. There are students who meet the class level
expectations and could be described as 'normal," as well as slow learners and high-

achieving students

Figure 12 An academically diverse classroom sample scenario
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To depict what a classroom with academically diverse students looks like, a sample
classroom scenario was prepared by the researcher to be used in all interviews (see
Figure 12). Subsequently, a semi-structured interview protocol was developed by the
researcher to be conducted in three different sessions. The interview protocol cover
what needs to be done or what is done by teachers inside and outside the classroom,
what teachers know or should know, and beliefs about student learning in the sample
classroom, all within the framework of the three structures proposed by Rouse (2008).
Like the scale development process, the final version of the interview protocol was
given based on the opinions and recommendations of language experts, experts in the
field of mathematics, and assessment and evaluation experts (Appendix J). A pilot
interview was conducted with one middle school mathematics teacher. It was found in
this pilot study that there were no issues with the interview questions, but the interview
durations were problematic as each session lasted approximately one hour. It was also
observed that some of the detailed information sought was redundant as it was covered
in other questions. Therefore, in the main interview data collection phase, it was

decided to avoid asking for excessive details.
3.2.1.3. Observation Protocol

In this study, field notes were used as another data collection tool both for the purpose
of data triangulation and to gather more detailed information. During classroom
observations, the Differentiated Classroom Observation Scale (DCQOS), developed by
Cassady et al. (2004), was utilized. DCOS is fully outlined in Appendix I, including
explanations of the coding methods and techniques used. While the DCOS was
originally created to study the effects of differentiated teaching methods on gifted
students, it's anticipated by authors that the scale can be applied to observe the learning

experiences of any specific group of children.
3.2.2. Data Analysis Procedures

The data collected from participants through each data collection tool were analysed
using different methods, approaches, or software. Detailed information about the
method or software used to analyse the data obtained with different measurement tools

will be presented.
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3.2.2.1. Data Analysis of Data Driven from Scales

The data obtained from the scales were subjected to quantitative data analysis. The
SPSS and AMOS software packages was used for quantitative data analysis. Initially,
validity and reliability analyses, which are part of the scale development process, were
conducted (DeVellis, 2017; Secer, 2015).

3.2.2.2. Data Analysis of Data Driven from Interviews

In phenomenological research, the investigator explores diverse responses to, or
interpretations of, a specific phenomenon. The aim is to delve into the participants'
experiential world and articulate their viewpoints and emotional responses.
Subsequently, the researcher endeavours to meticulously delineate and characterize
the facets of each participant's individual perceptions and emotional responses to their
experiences. Data are predominantly gathered via comprehensive interviews (Fraenkel
et al., 2023; Moustakas, 1994).

The interview data were analysed according to the two main cycles and one
intermediate cycle of coding technique recommended by Saldana (2016) for the
analysis of qualitative research. The first main coding cycle involves the processes that
occur during the initial coding of the data. The second main coding cycle is somewhat
more challenging, as it requires analytical skills such as classification, prioritization,
integration, synthesis, abstraction, conceptualization, and theory-building. The
intermediate coding cycle serves as a bridge between the first and second main coding
cycles and is the stage where the transition of codes from the first main cycle to the

second main cycle occurs.

In present study, the interviews were conducted one-on-one with teachers, varying in
length from one and a half to three hours. With the consent of the participants, audio
recordings were made. These recordings were transcribed into written documents with
demanding considerable time and effort. The transcriptions were then analysed using
the MaxQDA software, a software package for qualitative and mixed-methods data

analysis.

The analysis of the interview transcripts followed these steps:
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1. Initial Reading and Note-taking: The transcripts were meticulously read,

marking significant statements and passages with ‘memos’.

2. Open Coding: Following the initial reading, the data were subjected to open
coding. Each phrase or section in the text was labelled with short tags or ‘codes'

that encapsulated the meanings they conveyed.
3. Categorizing Codes: Similar codes were grouped to form categories.

4. Identifying Themes: The categories were examined to determine broader

themes.

5. Interpretation and Establishing Connections: The themes identified were
related to the instructional practices of the teachers and the mathematical

learning approaches of students, as inferred from classroom observations.

In this context, specific codes corresponding to single words or phrases such as ‘denial
of responsibility’, ‘competition’, and ‘friend' were created. Subsequently, codes like
'student's interest to the courses' and 'student's motivation' were merged due to their
similarities, along with other similar consolidations. Following this, directly related
codes such as ‘Individuality and Lack of Collaboration’, 'Lack of Peer Assistance' and
‘Lack of Peer Learning' were grouped under the sub-category 'Peer Learning'.
Similarly, other sub-categories were also formed.

After the formation of these sub-categories, groups like 'Peer Learning', 'Group
Dynamics', 'Student Participation' and "Teacher's Response Level' were collectively
categorized under the broader category of 'Classroom Culture'. The established
categories were then re-analysed to derive key themes. Data from the interviews were

categorized under eight different themes, which are as follows:

i.  Teacher Approaches
ii.  Curriculum
iii.  Student Diversity
iv.  Differentiating Instruction

V.  The Nature of Mathematics
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vi.  Family
vii.  Criticism of the Education System

viii.  Beliefs

The details of these emerging themes and the reflections of the teachers will be

presented in the findings chapter.
3.2.2.3. Data Analysis of Data Driven from Field Notes

For the analysis of field notes, Content Analysis was employed. This is a technique
within qualitative research methods aimed at obtaining objective, measurable, and
verifiable information by analysing various materials such as documents, texts, and
records, following specific rules (e.g., sampling, coding, categorization) (Mayring,
2000; 2004). In this context, handwritten data were digitized for analysis. Open coding
techniques were utilized to both identify underlying patterns and to conduct a
comparative and contrasting analysis with the interview data. For ensuring consistency
between different types of data, interview data and observation field notes were coded

using the same set of codes.

3.3. Participants of the Study

Seger (2015) stated that for validity and reliability studies in scale development,
reaching approximately ten times the number of items on the scale in terms of
participants is sufficient. Hence the sample of 442 responded, is sufficient to collect
data to works for validity and reliability. Furthermore, in selecting teachers for this
process, an appropriate sampling method was employed, as suggested by Biiytikoztiirk
etal. (2013).

In the quantitate part of the study data was collected from a total of 442 middle school
mathematics teachers using the scales employed. The professional experience of the
respondent teachers ranges from 1 to 35 years, with an average of approximately 11
years. Correspondingly, the youngest respondent is 23 years old and the oldest is 58,
with an average age of approximately 35. Of the 442 respondent teachers, 292 were
female and 150 were male. Frequencies and descriptive statistics about experience,

age, and gender of respondents are given in the Table 11.
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Table 11 Descriptive statistics of the respondents to the scales

Experience Age Gender
Male  Female
Frequency 150 292
Mean 10,63 34,76
Range 34 35

In the qualitative section of the study, interviews were conducted with a total of 6
teachers, comprising 5 middle school mathematics teachers and 1 special education
teacher. To align with the research objectives of the study, one of the mathematics
teachers is employed at a Science and Art Centre, an institution dedicated to educating
gifted and talented students. Additionally, a special education teacher who also teaches
at the middle school level was included in the study to ensure relevance to the research
topic. In the study, the abbreviation "MT" is used to denote mathematics teachers,
while "SET" is used for special education teachers. For the mathematics teacher

employed at the Science and Art Centre, the abbreviation "MT-SAC" is utilized.

While the research design of this study is a mixed-methods approach, it is
predominantly qualitative. Because the phenomenological research method was
chosen for the qualitative part, providing detailed information about the participants is

more useful for interpreting the findings and conclusions (Moustakas, 1994).

MT Ismail: Ismail, a 36-year-old male middle school mathematics teacher, possesses
13 years of professional experience. He is currently employed at a school located in
the city centre, which caters to a socio-economically affluent student population.
Ismail had previously worked in village schools in other provinces. Ismail is a graduate
of an Anatolian Teacher High School and is completed his undergraduate studies in
Mathematics Education. Subsequently, he earned a master's degree. His educational
journey towards becoming a teacher commenced during his high school years.

MT Safiye: Safiye is a 36-year-old female mathematics teacher working in the city
centre. The school where she is employed serves a socio-economically disadvantaged

community and includes migrant or refugee students among its population. Safiye
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previously worked in schools where she indicated that the conditions were more
challenging. She completed her undergraduate studies in Mathematics Education and
is currently pursuing her master's degree. Additionally, Safiye participated in
numerous in-service training courses offered by the Ministry of National Education

and has various certifications related to education and mathematics education.

MT Niyazi: Niyazi, who is 38 years old male teacher, graduated from Elementary
Mathematics Education program in a university that offers instruction in English. With
11 years of professional experience, he is currently employed at a school located
outside the city centre. Niyazi tries to understand both the out-of-school and familial

circumstances of his students.

MT Merve: Merve is a middle school mathematics teacher with 10 years of experience.
She spent the first 6 years of her career working in a district school and have been at
her current school for 4 years. The school where she currently work is socio-culturally
at a normal level. Instead of pursuing a master's degree, she is currently studying for a

bachelor's degree in Turkish Language Education.

MT-SAC Melek: Melek is a mathematics teacher working at a state institution known
as the Science and Art Centre, which specializes in educating gifted and talented
students. After teaching in public schools for 8 years, she transitioned to the Science
and Art Centre through a selection exam. She is currently pursuing her master’s

degree.

SET Baki: Baki, who works as a special education teacher, completed his master’s
degree in the same field after finishing his undergraduate education. He is currently
pursuing his doctoral education. Since there is no distinction made between primary,
middle, or high school levels in special education teaching, he taught students with

special education needs at all grade levels.

For classroom observation, five class periods were observed in a classroom taught by
Teacher Ismail, which included both slow learner students and those identified as
gifted and talented. Additionally, the classroom included various student groups

characterized by slow learning, moderate academic performance, and a majority who
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demonstrated higher achievement levels compared to their peers. The class size varied
between 22 and 25 students, depending on the attendance of the students.

3.4. Validity and Reliability of the Study

The objective of mixed-methods research is to amalgamate the strengths of both
quantitative and qualitative data types to yield more comprehensive and reliable
outcomes (Teddlie & Tashakkori, 2010; 2012). Therefore, it is imperative to attend to
validity and reliability features that are specific to mixed-methods, as well as those
that are individually pertinent to quantitative and qualitative research paradigms
(Christensen et al., 2015).

Christensen et al. (2015) proposed five distinct types of validity for mixed-methods
research, namely: a) Inside-Outside Validity, b) Weakness Minimization Validity, c)
Sequential Validity, d) Sample Integration Validity, and e) Multiple Validities. In the
present study, efforts were made to establish Inside-Outside Validity by incorporating
the perspectives of both the participants involved in the research and impartial external
experts. An attempt was undertaken to achieve Weakness Minimization Validity by
using interviews and observations to explore the reasons behind the results obtained
from quantitative data collected through scales. Although the study is a the sequential
mixed-methods research, the focus on investigating the underlying causes of the
findings obtained from the quantitative data serves a research purpose rather than
introducing bias, thereby not compromising Sequential Validity. For Sample
Integration Validity, defensible conclusions were drawn from both quantitative and
qualitative data; however, these were not considered equivalent but rather
complementary, as they examine different aspects of the phenomena under study. A
detailed explanation for Multiple Validities, which refers to the condition where both
quantitative and qualitative methods are internally valid, is provided below and the

finding chapter.

For the validity of the quantitative data, face, content, and construct validity can be
considered (Namli, 2023). As previously detailed, expert opinions was rigorously
obtained to enhance the face and content validity of the scale items. For construct

validity, both Exploratory Factor Analysis and Confirmatory Factor Analysis was
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executed using the SPSS software package. The resultant findings about these analyses

will be comprehensively presented in the "Findings" chapter.
3.5. Ethics

In the conceptualization and execution of research endeavours, ethical considerations
pertinent to the research activities must be meticulously planned for (Creswell, 2013).

To uphold ethical integrity throughout the study, the following steps were undertaken:

e After finalizing the research methodology and formulating the data collection
instruments, ethical clearance was secured from the Applied Ethics Research
Centre at Middle East Technical University to affirm the study's adherence to
ethical norms (Appendix A for details).

e During the research process, no physical or emotional harm was inflicted on
any living being.

e All necessary permissions were obtained from official authorities to conduct
the study (Appendix B).

e The objectives of the study were clearly communicated to the teacher
participants, and their voluntary participation was established as the
foundational criterion for their involvement. Accordingly, both oral and
written informed consent was obtained from each participant prior to data
collection via a consent form (Appendix C).

e All participant-related information and data amassed during the study were
securely stored using multiple data storage solutions. Access to this data was
restricted solely to the supervisor.

e To maintain participant anonymity, pseudonyms were employed in lieu of
actual names in the research documentation.

e Plans were made to disseminate the finalized research report to the study

participants for their review.
3.6. Limitations and Assumptions of the Study

e It's possible that the teachers may not recounted every detail or might not
remember certain aspects, and they could made biased interpretations in their
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favour while expressing themselves. Therefore, it was assumed that both the
mathematics teachers who responded the scales and those who participated in
the interviews have given honest and sincere responses.

The theoretical framework used within the scope of the study which was
offered by Rouse (2006, 2008) may have caused the data obtained to emerge
only in certain aspects.

The sample classroom scenario used during interviews to provide a clear
concept and perception for teachers when referring to a 'classroom with
academically diverse students’ may have both limited and directed the
responses given by the teachers.

The researcher's subjective interpretations or biases may serve as a limitation,
particularly when dealing with qualitative data

Since the findings obtained in this study reflect only the perspectives of the
teachers who participated voluntarily, generalisation of the results may be

limited to teachers and teaching settings with similar characteristics.
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CHAPTER 4

FINDINGS

The purpose of present study is to investigate the knowledge, practices (or attitudes),
and beliefs of mathematics teachers regarding the teaching of mathematics in
academically diverse classrooms in middle school. In this chapter, considering the
research questions, the preliminary analyses of the developed Knowledge, Belief, and
Doing scales will be presented initially, followed by the statistics of exploratory and
confirmatory factor analysis. Subsequently, the analysis and findings of qualitative
data collected through interviews with participating middle school mathematics
teachers will be presented. Additionally, findings obtained from classroom

observations will relate to other results.
4.1. Findings Related to Scale Development

Initially, to analyse the reliability of the Reflection Scales (Appendix E., F., and G),
Cronbach's alpha coefficients were examined. Additionally, in the context of this
study, the Teacher Self-Reflection Scales were being developed with a focus on
establishing construct validity. Factor analysis procedures were applied for this
purpose, and the findings obtained from these factor analysis procedures will be

presented in this section.
4.1.1. Findings Related to Reliability for Teacher Self-Reflection Scales

With these three scales, data was collected from 442 middle school mathematics

teachers. The internal consistency levels and item-total correlations of the scale were

92



examined using the SPSS 26 statistical program. Results are presented in the Table 12.
As a result of the reliability analysis of the data, it was found that the Cronbach'’s alpha
coefficients were a=.951 for the 'Knowledge Scale,' a=.875 for the 'Doing Scale,' and

0=.550 for the 'Belief Scale'.

Table 12 Cronbach's alpha coefficients of Scales

Scale Name # of items Cronbach's alpha (a)
Knowledge Scale 15 951

Doing Scale 19 875

Belief Scale 19 550

Table 13 Item-Total Correlation coefficients of Belief Scale

Number of Corrected Item-Total Cronbach's Alpha if Item
Items Correlation Deleted
m1l 0,158 0,540
m2 0,318 0,518
m3 -0,016 0,576
m4 0,235 0,526
m5 0,224 0,530
mé 0,321 0,515
m7 0,153 0,541
m8 -0,311 0,600
m9 0,207 0,536
m10 0,323 0,518
m1l 0,321 0,524
m12 0,393 0,505
m13 0,156 0,548
m14 0,371 0,511
m15 0,305 0,509
m16 0,239 0,525
m17 0,273 0,525
m18 -0,198 0,603
m19 0,365 0,513
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Based on these results in Table 12., it was observed that the reliability coefficients of
the Knowledge and Doing scales are sufficiently high and fall within an acceptable
range (Secer, 2015). However, for the Belief scale, the reliability coefficient appears
to be low and falls outside the acceptable range. It was deemed appropriate to decide
whether to remove items from the Doing and Knowledge scales after conducting an
exploratory factor analysis, as the items in these scales were suitable for such analysis.

For the Belief scale, to identify the reason for the low reliability coefficient, item-total
correlations were examined (Table 13). It was observed that the item-total correlation
coefficients for some items were below .30 (Seger, 2015), and some even had negative

values (bolded in Table 13).

At this stage, it was considered appropriate to remove problematic items one by one
from the analysis and continue this process until the alpha coefficient reached a
sufficiently high level and no further removal of any item positively contributed to the
alpha coefficient.

In conclusion, for the remaining eight items (2, 6, 9, 10, 11, 12, 14, and 17) of the
belief scale, the Cronbach's alpha coefficient is determined to be .724. The item-total
correlation coefficients and statistics for ‘Cronbach’s alpha coefficient if item deleted’

are presented in Hata! Yer isareti basvurusu gecersiz..

Table 14 Item-Total Correlation coefficients of Revised Belief Scale

Number of Corrected Item-Total Cronbach's Alpha if Item
Items Correlation Deleted
m2 0,490 0,680
m6 0,417 0,698
m10 0,502 0,678
m12 0,354 0,711
m9 0,290 0,718
m1l 0,448 0,693
m14 0,423 0,695
m17 0,420 0,696
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4.1.2. Findings Related to Construct Validity for Teacher Self-Reflection Scales:
Belief Scale

In this section, the focus will initially be on checking the normality and sample size
adequacy for the Belief Scale which initially contains 19 scale items then reduced to
8 items. Subsequently, the results of the exploratory factor analysis will be presented
to reveal the latent structure. Finally, information about the confirmatory factor

analysis results will be provided to examine the model fit.
4.1.2.1. Suitability of Sample Size and Normality for Belief Scale

To determine the suitability of a dataset's sample size (N=442) for factor analysis and
to check for multivariate normality, it is essential to first conduct the Kaiser-Meyer-
Olkin (KMO) and Bartlett’s tests (Seger, 2015; Cokluk et al., 2021). The Table 15

provides statistical information related to these tests.

Table 15 Results of the KMO and Bartlett Tests for the Belief Scale

KMO Bartlett's Test of Sphericity
Coefficient 750
Chi-Square 658,561
df 28
Significance .000

The Kaiser-Meyer-Olkin (KMO) coefficient value indicates the adequacy of the
sample size, presenting a value between 0 and 1. A KMO value closer to 1 suggests
the sample size is sufficiently adequate. According to Pallant (2020), the KMO value
should be at least 0.60 or higher. Furthermore, Hutcheson and Sofroniou (1999) state
that a KMO value between 0.7 and 0.8 indicates a good level of sample size adequacy,
a value between 0.8 and 0.9 indicates a very good level, and a value above 0.9 signifies
an excellent level of sample size adequacy. Considering this information, a KMO

value of .70 or higher is generally expected.
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Upon examining the values presented in Table 15, it can be stated that the KMO value
Is .75, indicating that the sample size of the data set (N=442) used is adequately large
for factor analysis. Additionally, to determine whether the data set exhibits
multivariate normality, the significance of the 'Barlett’s Test of Sphericity' value
should be examined. Accordingly, considering the Barlett's value (x%(28) = 658.561,
p=.000), it can be stated that it is significant, and the data set possesses a multivariate
normal distribution. Having established the necessary criteria for factor analysis, the
latent structure of the scale can now be examined on this data set. The steps to
determine the latent structure of the scale within the scope of exploratory factor

analysis are presented in the following section.
4.1.2.2. Findings of the Exploratory Factor Analysis of the Belief Scale

For the exploratory factor analysis, SPSS 26 software was utilized. Initially, the
principal components method was employed as the factor determination approach.
Additionally, the Scree plot, which provides insights into the latent structure of the
scale, was also used. Although the Scree plot does not offer a complete understanding
of the scale's latent structure, it can be considered as an initial finding in determining

the factor structure of the scale.

Table 16 Total variance explained values for Belief Scale

Initial Eigenvalues Extraction Sums of Squared Loadings

Component

Total % of Variance Cumulative % Total % of Variance Cumulative %

1 2,772 34,652 34,652 2,772 34,652 34,652
2 1,372 17,153 51,805 1,372 17,153 51,805
3 0924 11,553 63,358
4 0,731 9,140 72,498
5 0,684 8,947 81,046
6 0,581 7,261 88,307
7 0,505 6,317 94,624
8 0,430 5,376 100,000
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In this context, Table 16 presents the total values of the explained variances for the
scale. Upon examination of the table, it is suggested that the scale under development
be grouped under 2 factors for exploratory factor analysis. This is attributed to the
eigenvalues being above 1. It is observed that the eigenvalue for the first factor is 2.772
with a variance percentage of 34.652, for the second factor the eigenvalue is 1.372
with a variance percentage of 17.153, The total explained variance percentage for 2
factors is 51.805. In social sciences, a total variance percentage above 30% is
considered acceptable (Cokluk, et al., 2021). Additionally, before deciding on the

definitive number of factors for the scale, it is necessary to examine the Scree plot.
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Figure 13 Scree plot For Belief Scale

According to Figure 13, the vertical axis represents the eigenvalue, while the
horizontal axis indicates the number of factors (component number). As per the Figure
13, the scale starts to take eigenvalues lower than 1 after the sixth factor. This
information aligns with the eigenvalue data. To support this interpretation, parallel

analysis (Watkins, 2000), a method aiming to determine the number of factors using
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hypothetical data, was employed. The eigenvalues resulting from 100 replications

using this method are presented in Table 17.

Table 17 Results of Parallel Analysis for Belief Scale

Number of Eigenvalue Random Eigenvalue
1,2034
1,1279
1,0716
1,0233
0,9602
0,9178
0,8748
0,821

coONOoO Ol A~ WN -

Parallel analysis is conducted through a three-stage procedure. Initially, a data set is
created randomly, mirroring the actual data in terms of case and variable count.
Subsequently, Principal Component Analysis is applied multiple times to this
randomly generated data, with the eigenvalues for each component being recorded
during each iteration. These eigenvalues are then averaged for each respective
component. The final step involves comparing these averaged eigenvalues from the
simulated data with those from the actual data set. Components from the actual data
are considered significant and retained only if their eigenvalues surpass the
corresponding averaged eigenvalues from the simulated data (Tabachnick & Fidell,
2013).

Considering this explanation, it is observed that all components following the second
component (eigenvalue = 1,372) in the actual data set have eigenvalues lower than the
second component’s eigenvalue (eigenvalue = 1,1279) generated in the random data.
Based on both the scree plot and the parallel analysis, it was determined that a two-
factor structure for the scale would be more appropriate. Due to the identification of
multiple factors in the analysis, a rotation process was performed. The item factor

loadings resulting from the factor analysis, which was redone with a fixed two-factor
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structure and conducted using the Varimax rotation method, are presented in Table 18.
Upon examining the item factor load values in Table 18, it is observed that there is no
overlapping or negatively loaded items. Consequently, it was concluded that the belief
scale being developed consists of two sub-dimensions. Items 9, 11, 14, and 17 are
grouped under the first sub-dimension. Items 2, 6, 10 and 12 are grouped under the
second sub-dimension (factor).

Table 18 Factor Loadings of Belief Scale

Number of Item Component
1 2
mll 0,774
ml14 0,745
ml7 0,725
m9 0,512
m10 0,791
m12 0,765
m2 0,679
mé6 0,581

On the other hand, confirmatory factor analysis, used to examine the model fit of the
latent structure obtained through exploratory factor analysis, is a crucial method in the
process of developing an original measurement tool. Therefore, the next section will

provide information about the results of the confirmatory factor analysis.
4.1.2.3. Findings of the Confirmatory Factor Analysis of The Belief Scale

In the previous section, the latent structure of the Belief Scale was established through
exploratory factor analysis. Confirmatory factor analysis, a crucial approach in the
development of an original measurement tool, was conducted using the AMOS 22
software package. To facilitate comparison of the results derived from the analysis
findings, it is necessary to establish the model fit indices and their acceptable ranges.

In this context, reference values (Cokluk et al., 2021; Giirbiiz, 2021) are presented in
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Table 19. Additionally, the fit index values resulting from the confirmatory factor
analysis are presented in Table 20 and the diagram showing the factor loadings is

displayed in Figure 14.

Table 19 Model Fit Indices and Recommended Range

Fit Indices Criterion
Good Acceptable
X Non-significant Non-significant
o 1 df <3 <s
RMSEA <05 <08
NFI >.95 >.90
CFlI >.95 >.90
RMR <.05 <.08
GFI >.95 >.90
AGFI > 95 > 90

Table 20 Fit Index Values Obtained After CFA for Belief Scale

Fit Indices Obtained value
¥2 65,816 (p=.000; significant)
df 19
o1 df 3.464
RMSEA .075
NFI 901
CFlI 926
RMR .033
GFl 963
AGFI .930

The first value to be examined in the first-level multifactor confirmatory factor
analysis is the p-value, which provides information about the significance of the
difference between the expected and observed covariance matrices (y? value). ldeally,
the p-value should be non-significant. According to Table 20, p-value is significant.

However, in many confirmatory factor analyses, especially with large samples, a
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significant p-value is common and thus, alternative fit indices are also considered. In

other words, a significant p-value is often tolerated in many studies.

Another fit index considered is the 2 value. However, ¥ is not evaluated in isolation
but is ratioed against the degrees of freedom (df). As seen in Table 20, ¥ is 65,816
and df is 19. When these values are divided, the y? / df ratio is 3.464 (65,816
/19=3.464). In large samples, a ratio below 3 indicates excellent fit, and below 5
indicates a moderate level of fit (Kline, 2005; Siimer, 2000). Therefore, the analysis

provides an acceptable fit according to the y? / df ratio.

Examining the RMSEA in Table 20, a fit index of .075 is observed. An RMSEA below
.05 indicates excellent fit, and below .08 indicates good fit (Joreskog & Sorbom,

1993). Thus, the analysis's fit index is considered acceptable.

Continuing with the examination of fit indices, the GFI is .96 and the AGFI is .93. GFI
and AGFI indices above .95 indicate good fit, and above .90 indicate acceptable fit
(Hooper et al., 2008). Therefore, the analysis indicates good fit for GFI and acceptable
fit for AGFI.

The RMR fit index is observed to be .033. RMR and standardized RMR below .05
indicate good fit, below .08 indicate acceptable fit (Brown, 2006), and below .10
indicate weak fit. Hence, the analysis's RMR indicates good fit. Finally, examining the
NFI and CFlI fit indices, the NFI is .90 and the CFl is .92. NFI and CFI indices above
.95 indicate good fit, and above .90 acceptable fit (Stimer, 2000). Therefore, the
analysis indicates acceptable fit for both NFI and CFI.

According to these findings, model fit indices meet the required standards. In
conclusion, it can be stated that the two-factor structure of the 8-item Belief Scale was
confirmed as a model. Since the first-order multifactorial model was confirmed,
analyses for the second-order multifactorial model were conducted. However, it was
determined that the second-order multifactorial structure is not suitable as a model.

Consequently, it is appropriate to use the first-order multifactorial model (Figure 14).

In the next section, information will be provided on the naming of the

factors/dimensions that emerged in the Belief scale, whose first-level multifactorial
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model structure was confirmed through the exploratory and confirmatory factor
analysis results conducted so far.
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Figure 14 Diagram of Factor Loadings for Belief Scale

4.1.2.4. Naming the Emerging Factors in the Belief Scale

To name the factors that emerged in the Belief scale, whose structure was confirmed
by the first-level multifactorial model through exploratory and confirmatory factor

analysis results, the items grouped under each factor were examined.

The first factor, comprising items 2, 6, 10 and 12, relates to the subcategories "All
children can learn" and "to be worth educating” used during the item pool creation (see
Table 6). It was decided that naming this factor "Beliefs about the Right to Education”
would be appropriate.
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1. Item 2: | believe all students should be taught mathematics in the same way.

2. ltem 6: | believe there is no need to teach extra mathematics to students with
high mathematical achievement.

3. Item 10: | believe all students learn mathematics in the same way.

4. ltem 12: | believe there is no need to teach mathematics to students with low
mathematical achievement.

On the other hand, items 9, 11, 14, and 17, grouped under the second category, are
associated with the "Accommodation and Modification” subcategory from the
previously mentioned item pool subcategories. Therefore, it was determined that

"Beliefs about Differentiating Instruction” would be a suitable name for this factor.

o Item 9: I believe every student learns mathematics at a different pace.

o Item 11: I believe students should be given different assignments/tasks based
on their academic achievement levels.

o Item 14: | believe in differentiating instruction based on students' interests
when teaching mathematics.

o Item 17: I believe in differentiating instruction based on students' readiness
levels when teaching mathematics.

In conclusion, the Mathematics Teachers’ Belief Self-Reflection Scale, consisting of
8 items grouped under 2 factors, is presented in Appendix H with item and factor

names.

4.1.3. Findings Related to Construct Validity for Teacher Self-Reflection Scales:

Knowledge Scale

In this section, the focus will initially be on checking the normality and sample size
adequacy for the Knowledge Scale which contains 15 items. Subsequently, the results
of the exploratory factor analysis will be presented to reveal the latent structure.
The stages of exploratory factor analysis will be explained, and with the aid of
alternative methods for determining the number of factors, such as parallel analysis,
the number of factors in the latent structure of the scale will be identified. Finally,
information about the confirmatory factor analysis results will be provided to examine
the model fit.
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4.1.3.1. Suitability of Sample Size and Normality for Knowledge Scale

To assess whether a dataset's sample size is appropriate for factor analysis and to verify
the presence of multivariate normality, conducting the Kaiser-Meyer-Olkin (KMO)
and Bartlett’s tests is a crucial initial step (Seger, 2015; Cokluk et al., 2021). Table 21

presents the statistical details relating to these tests.

Table 21 Results of the KMO and Bartlett Tests for the Knowledge Scale

KMO Bartlett's Test of Sphericity
Coefficient 932
Chi-Square 5243,951
df 109
Significance .000

Reviewing the data in Table 21 reveals that the Kaiser-Meyer-Olkin (KMQO) measure
is .932, suggesting that the sample size of the utilized data set is sufficiently large for
conducting factor analysis. Furthermore, the 'Barlett’s Test of Sphericity' value
(x%(109) = 5243.951, p=.000) is significant and this confirms the multivariate normal

distribution of the data set.

With these criteria for factor analysis being met, the next step involves analysing the
scale's latent structure. The process for uncovering the scale's underlying structure
through exploratory factor analysis is detailed in the subsequent section.

4.1.3.2. Findings of the Exploratory Factor Analysis of the Knowledge Scale

In the initial phase of the exploratory factor analysis, the principal components method
was utilized to determine the factors. Alongside this, the Scree plot was employed to

gain insights into the scale's latent structure.

While the Scree plot does not provide a comprehensive understanding of the scale's
underlying structure, it serves as an initial indicator in identifying the scale's factor

configuration. In this context, Table 22 presents the total values of the explained
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variances for the scale. Upon examination of the table, it is suggested that the scale
under development be grouped under 2 factors for exploratory factor analysis.

Table 22 Total variance explained values for Knowledge Scale

Initial Eigenvalues Extraction Sums of Squared Loadings

Component

Total % of Variance Cumulative % Total % of Variance Cumulative %

1 8,950 59,664 59,664 8,950 59,664 59,664
2 1,087 7,248 66,912 1,087 7,248 66,912
3 0,836 5,574 72,487
4 0,674 4,496 76,983
5 0,603 4,021 81,004
6 0,455 3,034 84,038
7 0,430 2,864 86,902
8 0,372 2,483 89,386
9 0,317 2,114 91,499
10 0,277 1,847 93,347
11 0,254 1,696 95,042
12 0,233 1,557 96,599
13 0,212 1,412 98,011
14 0,167 1,114 99,126
15 0,131 0,874 100,000

It is observed that the eigenvalue for the first factor is 8,950 with a variance percentage
of 59.664, for the second factor the eigenvalue is 1.087 with a variance percentage of
7.248. The total explained variance percentage for 2 factors is understood to be 66.912.
In social sciences, a total variance percentage above 30% is considered acceptable
(Cokluk, et al., 2021). Additionally, before deciding on the final number of factors for
the scale, it is necessary to examine the Scree plot.

As per the Figure 15, the scale starts to take eigenvalues lower than 1 after the second

factor. This information aligns with the eigenvalue data.
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Figure 15 Scree plot For Knowledge Scale

Table 23 Results of Parallel Analysis for Knowledge Scale

Number of Eigenvalue

Random Eigenvalue
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1,3182
1,2467
1,1927
1,1493
1,1068
1,0649
1,0320
0,9933
0,9598
0,9201
0,8828
0,8458
0,8070
0,7662
0,7143
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In this case, it can be interpreted that instead of 2 factors,1 factor might be more
appropriate. To support this interpretation, parallel analysis (Watkins, 2000), a method
aiming to determine the number of factors using hypothetical data was employed. The

eigenvalues resulting from 100 replications are presented in Table 23.

Considering Table 23, it is observed that all components following the first component
(eigenvalue = 8.950) in the actual data set have eigenvalues lower than the fourth
component’s eigenvalue (eigenvalue = 1,3182) generated in the random data. Based
on both the scree plot and the parallel analysis, it was determined that a one-factor

structure for the scale would be more appropriate.

Table 24 Factor Loadings of Knowledge Scale

Number of Item Factors
1
k4 0,844
k9 0,813
k6 0,813
k3 0,811
k5 0,808
k15 0,798
k7 0,797
k8 0,797
k14 0,784
k10 0,762
kil 0,756
k12 0,724
k2 0,708
k1l 0,681
k13 0,666

Since the scale has a unifactorial structure, a rotation process cannot be performed.
The item factor loadings resulting from the factor analysis, which was redone with a
fixed one-factor structure, are presented in Table 24. According to Table 24, the
Knowledge Scale being developed consists of only one dimension (factor), and all the

remaining 15 items are included in this factor.
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Confirmatory factor analysis, used to examine the model fit of the latent structure
obtained through exploratory factor analysis, is a crucial method in the process of
developing an original measurement tool. Therefore, the next section will provide

information about the results of the confirmatory factor analysis.
4.1.3.3. Findings of the Confirmatory Factor Analysis of The Knowledge Scale

In the previous section, the latent structure of the Knowledge Scale was established
through exploratory factor analysis. Confirmatory factor analysis, a crucial approach
in the development of an original measurement tool, was conducted using the AMOS

22 software package.

During the initial phase of the analysis, it was observed that many of the fit indices
were outside the acceptable range. Therefore, a maximum of two recommended
modifications were made before repeating the analysis. And the fit index values
resulting from the repeated analysis are presented in Table 25 and the diagram showing
the factor loadings is displayed in Figure 16.

Table 25 Fit Index Values Obtained After CFA for Knowledge Scale

Fit Indices Obtained value
Y 817,19 (p=.000; significant)
df 88

2 | df 9.286

RMSEA 137

NFI 546

CFl .860

RMR .038

GFlI .783

AGFI .704

The first value to be examined in the remodelled analysis is the p-value, which
provides information about the significance of the difference between the expected

and observed covariance matrices (x* value). ldeally, the p-value should be non-
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significant. According to Table 25, p-value is significant. However, in many
confirmatory factor analyses, especially with large samples, a significant p-value is
common and thus, alternative fit indices are also considered. In other words, a

significant p-value is often tolerated in many studies.
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Figure 16 Diagram of Factor Loadings for Knowledge Scale
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Another fit index considered is the y* value. However, %2 is not evaluated in isolation
but is ratioed against the degrees of freedom (df). As seen in Table 25, y? is 817.19
and df is 88. When these values are divided, the ¥® / df ratio is 9.286
(817.19/88=9.286). In large samples, a ratio below 3 indicates excellent fit, and below
5 indicates a moderate level of fit (Kline, 2005; Stimer, 2000). Therefore, the analysis

does not provide an acceptable fit according to the y? / df ratio.

Examining the RMSEA in Table 25, a fit index of .137 is observed. An RMSEA below
.05 indicates excellent fit, and below .08 indicates good fit (Joreskog & Soérbom,
1993). Thus, the analysis's fit index is considered weak. Continuing with the
examination of fit indices, the GFI is .78 and the AGFI is .70. GFI and AGFI indices
above .95 indicate good fit, and above .90 indicate acceptable fit (Hooper et al., 2008).
Therefore, the analysis indicates weak fit for both GFI and AGFI.

The RMR fit index is observed to be .038. RMR and standardized RMR below .05
indicate good fit, below .08 indicate acceptable fit (Brown, 2006), and below .10
indicate weak fit. Hence, the analysis's RMR indicates good fit. Finally, examining the
NFI and CFlI fit indices, the NFI is .85 and the CFl is .86. NFI and CFI indices above
.95 indicate good fit, and above .90 acceptable fit (Siimer, 2000). Therefore, the
analysis indicates weak fit for both NFI and CFI.

Although recommended modifications were made, most of the model fit indices did
not meet the required standards. In conclusion, it can be stated that the one-factor
structure of the 15-item Mathematics Teachers’ Knowledge Self-Reflection Scale was

not confirmed as a model.

4.1.4. Findings Related to Construct Validity for Teacher Self-Reflection Scales:

Doing Scale

In this section, the focus will initially be on checking the normality and sample size
adequacy for the Doing Scale which contains 19 scale items. Subsequently, the results
of the exploratory factor analysis will be presented to reveal the latent structure.
Finally, information about the confirmatory factor analysis results will be provided to

examine the model fit.
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4.1.4.1. Suitability of Sample Size and Normality for Belief Scale

To determine the suitability of a dataset's sample size for factor analysis and to check
for multivariate normality, it is essential to first conduct the Kaiser-Meyer-Olkin
(KMO) and Bartlett’s tests (Seger, 2015; Cokluk et al., 2021). The Table 26 provides

statistical information related to these tests.

Reviewing the data in Table 26 reveals that the Kaiser-Meyer-Olkin (KMQO) measure
is .921, suggesting that the sample size of the utilized data set is sufficiently large for
conducting factor analysis. Furthermore, the 'Barlett’s Test of Sphericity' value
(x*(171) = 4298.098, p=.000) is significant and this confirms the multivariate normal
distribution of the data set.

Table 26 Results of the KMO and Bartlett Tests for the Doing Scale

KMO Bartlett's Test of Sphericity
Coefficient 921
Chi-Square 4298,098
df 171
Significance .000

With these criteria for factor analysis being met, the next step involves analysing the
scale's latent structure. The process for uncovering the scale's underlying structure
through exploratory factor analysis is detailed in the subsequent section.

4.1.4.2. Findings of the Exploratory Factor Analysis (EFA) of the Knowledge

Scale

In the initial phase of the exploratory factor analysis, the principal components method
was utilized to determine the factors. Alongside this, the Scree plot was employed to
gain insights into the scale's latent structure. While the Scree plot does not provide a
comprehensive understanding of the scale's underlying structure, it serves as an initial

indicator in identifying the scale's factor configuration.
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The analysis revealed that for the 19 items considered as the basis of the analysis, there
are three components with eigenvalues exceeding 1 according to Table 27. These
components collectively contribute 55.927% to the total variance. In social sciences,

a total variance percentage above 30% is considered acceptable (Cokluk, et al., 2021).

Table 27 Total variance explained values for Doing Scale

Initial Eigenvalues Extraction Sums of Squared Loadings

Component

Total % of VVariance Cumulative % Total % of VVariance Cumulative %

1 8,129 42,785 42,785 8,129 42,785 42,785
2 1,386 7,292 50,077 1,386 7,292 50,077
3 1112 5,850 55,927 1,112 5,850 55,927
4 0,967 5,088 61,015
5 0,957 5,037 66,053
6 0,932 4,903 70,956
7 0,741 3,902 74,858
8 0,677 3,563 78,421
9 0,611 3,216 81,637
10 0,562 2,957 84,594
11 0,503 2,646 87,239
12 0,418 2,198 89,437
13 0,376 1,979 91,416
14 0,354 1,862 93,278
15 0,349 1,837 95,115
16 0,293 1,541 96,656
17 0,238 1,253 97,909
18 0,204 1,072 98,981
19 0,194 1,019 100,000

To determine whether these three components represent the final number of factors,
examining the scree plot will provide further insight. As per the Figure 17, the scale
components start to take eigenvalues lower than 1 after the third factor. This

information aligns with the eigenvalue data. However, upon examining the Scree plot,
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it is observed that the graph begins to flatten after the first factor. In this case, it can

be interpreted that instead of 3 factors,1 factor might be more appropriate.

Scree Plot

Eigenvalue

—

T2 3 4 &5 6 717 8 9 10 11 12 13 14 15 16 17 18 19

Component Number

Figure 17 Scree plot For Doing Scale

To control this interpretation, parallel analysis (Watkins, 2000) was employed. The
eigenvalues resulting from 100 replications using this method are presented in Table
28. In light of Table 28, it is observed that all components following the second
component (eigenvalue = 1,386) in the actual data set have eigenvalues lower than the
second component’s eigenvalue (eigenvalue = 1,3106) generated in the random data.
Based on both the scree plot and the parallel analysis, it was determined that a two-

factor structure for the scale would be more appropriate.

Due to the identification of multiple factors in the analysis, a rotation process was
performed. The item factor loadings resulting from the factor analysis, which was
redone with a fixed two-factor structure and conducted using the Varimax rotation

method, are presented in Table 29
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Table 28 Results of Parallel Analysis for Doing Scale

Number of Eigenvalue Random Eigenvalue
1 1,3808
2 1,3106
3 1,2558
4 1,2095
5 1,1672
6 1,1286
7 1,0922
8 1,0534
9 1,0213

10 0,9871
11 0,9556
12 0,9189
13 0,889
14 0,8595
15 0,8271
16 0,7932
17 0,7587
18 0,7192
19 0,6723

According to Table 29, it is observed that item 1 does not fall under any factor.
Furthermore, items 3 have negative load values, indicating that these items are
inversely related to their respective factors. Additionally, many items exhibit cross-
loading characteristics in both the 1 and 2" factors, having factor load values which

have difference less than .1.

Consequently, these items were sequentially removed, and the analyses were repeated.
However, during the analysis process, despite the removal of several items starting
with items 1 and 3, the number of overlapping items did not decrease. This
observation, along with the indications from the scree plot, suggests that the scale

might have a single-factor structure.

Therefore, the analysis was redone without rotation, maintaining a fixed single-factor

structure with all items. In the repeated analysis, items 1, 3, and 19 were sequentially
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removed either due to their negative loadings or because they did not fit into the single
dimension. The final factor loadings of the items are presented in Table 30. According
to Table 30, the Doing Scale being developed consists of only one dimension (factor),

and all the remaining 16 items are included in this factor.

Table 29 Doing Scale Preliminary Factor Loadings

Number of Item Factors
1 2

di5 0,836

di4 0,809

di6 0,801

di3 0,794

d9 0,633 0,537
di2 0,616 0,468
d17 0,613

d4 0,568 0,438
d7 0,550

d3 -0,499

di

d10 0,624
di1 0,517 0,611
d6 0,407 0,597
d2 0,594
di8 0,393 0,570
ds 0,399 0,567
ds 0,513 0,553
d19 0,411

Confirmatory factor analysis, used to examine the model fit of the latent structure
obtained through exploratory factor analysis, is a crucial method in the process of
developing an original measurement tool. Therefore, the next section will provide
information about the results of the confirmatory factor analysis. Information will be
provided on the software used for confirmatory factor analysis, the stages performed,

and comparative analyses of the results with fit indices.
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Table 30 Factor Loadings of Knowledge Scale

Number of Item Factors
1
d9 0,827
di6 0,786
di1l 0,785
di2 0,780
di3 0,748
ds 0,735
di5 0,730
d4 0,709
dé 0,682
di7 0,676
di8 0,657
d5 0,657
di4 0,646
d10 0,621
d7 0,595
d2 0,389

4.1.4.3. Findings of the Confirmatory Factor Analysis (CFA) of The Doing Scale

In the previous section, the latent structure of the Doing Scale was established through
exploratory factor analysis. Confirmatory factor analysis, a crucial approach in the
development of an original measurement tool, was conducted using the AMOS 22
software package. During the initial phase of the analysis, it was observed that many
of the fit indices were outside the acceptable range.

Therefore, a maximum of two recommended modifications were made before
repeating the analysis. And the fit index values resulting from the repeated analysis
are presented in Table 31, and the diagram showing the factor loadings is displayed in
Figure 18.

The first value to be examined in the remodelled analysis is the p-value, which
provides information about the significance of the difference between the expected

and observed covariance matrices (x> value). Ideally, the p-value should be non-
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significant. According to Table 31, p-value is significant. However, in many
confirmatory factor analyses, especially with large samples, a significant p-value is
common and thus, alternative fit indices are also considered. In other words, a

significant p-value is often tolerated in many studies.

Table 31 Fit Index Values Obtained After CFA for Doing Scale

Fit Indices Obtained value
¥2 695,647 (p=.000; significant)
df 102
v2 | df 6.820
RMSEA 115
NFI .828
CFlI .849
RMR .047
GFI .828
AGFI J71

Another fit index considered is the ¥? value. However, ? is not evaluated in isolation
but is ratioed against the degrees of freedom (df). As seen in Table 31, 2 is 695.64
and df is 102. When these values are divided, the y? / df ratio is 6.820
(695.647/102=6.820). In large samples, a ratio below 3 indicates good fit, and below
5 indicates an acceptable level of fit (Kline, 2005; Stimer, 2000). Therefore, the

analysis does not provide an acceptable fit according to the 2 / df ratio.

Examining the RMSEA, fit index of .115 is observed. An RMSEA below .05 indicates
good fit, and below .08 indicates acceptable fit (Joreskog & Sorbom, 1993). Thus, the
analysis's fit index is considered weak. Continuing with the examination of fit indices,
the GFI is .828 and the AGFI is .771. GFI and AGFI indices above .95 indicate good
fit, and above .90 indicate acceptable fit (Hooper et al., 2008). Therefore, the analysis
indicates weak fit for both GFI and AGFI. The RMR fit index is observed to be .047.
RMR and RMR below .05 indicate excellent fit, below .08 indicate good fit (Brown,
2006), and below .10 indicate weak fit. Hence, the analysis's RMR indicates good fit.
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Finally, examining the NFI and CFI fit indices, the NFI is .828 and the CFI is .849.
NFI and CFI indices above .95 indicate good fit, and above .90 acceptable fit (Siimer,
2000). Therefore, the analysis indicates weak fit for both NFI and CFI. Although
recommended modifications were made, most of the model fit indices did not meet the
required standards. In conclusion, it can be stated that the one-factor structure of the
16-item Mathematics Teachers’ Doing Self-Reflection Scale was not confirmed as a

model.
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Figure 18 Diagram of Factor Loadings for Doing Scale
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4.1.5. Closing Words for Findings Related to Scale Development

In this study, efforts were made to develop self-reflection scales for mathematics
teachers focusing on their beliefs, knowledge, and practices. This section presents the
reliability and validity analyses of these scales. The analysis results revealed that only
the Mathematics Teachers Belief Reflection Scale was validated as a model, while the
Knowledge and Doing scales were not confirmed as models in the confirmatory factor
analysis. The underlying reason for this might be that reflections on knowledge and

teaching practices cannot be effectively observed through a scale.

Consequently, it was decided to conduct interviews and classroom observations to
uncover teachers' knowledge and teaching practices, and beliefs in heterogeneous
classrooms offering inclusive education. The next section will analyse the interviews

conducted with teachers and associate them with classroom observations.

4.2. Findings from Interviews and Classroom Observation

In this research, the objective was to uncover the knowledge, beliefs, and teaching
practices of mathematics teachers in heterogeneous classrooms, particularly in the
context of inclusive education. To this end, qualitative data for the study were gathered
using a semi-structured interview form (Appendix J), which was developed by the

researcher.

This interview form, comprising three sections with a total of eleven questions, begins
with a scenario depicting a classroom characterized by academic diversity. The audio
recordings interviews were transcribed into written documents with demanding
considerable time and effort. The transcriptions were then analysed using the

MaxQDA qualitative data analysis software.
The analysis of the interview transcripts followed these steps:

1. [Initial Reading and Note-taking
2. Open Coding

3. Categorizing Codes

119



4. ldentifying Themes
5. Interpretation and Establishing Connections

Data from the interviews were categorized under eight different themes, which are as

follows:

iX.  Teacher Approaches
X.  Curriculum
xi.  Student Diversity
xii.  Differentiating Instruction
xiii. ~ The Nature of Mathematics
xiv.  Family
xv.  Criticism of the Education System

xvi.  Beliefs

Although these themes were identified, the analysis of interview data will not be
presented on a theme-by-theme basis. This decision is due to the intersecting and
overlapping nature of these themes. Instead, an attempt will be made to convey the
results in a holistic manner, reflecting the interconnectedness of these themes.

4.2.1. Reflections of Teachers about Inclusive Mathematics Education in

Academically Diverse Classrooms

The interview data encompassed a wide range of topics including teaching practices,
challenges in addressing diverse student needs, personal reflections on the education
system, and external factors affecting the teaching process. Teachers discussed the
difficulties encountered in engaging with students of varying abilities and interests,
particularly within a centralized and standardized test-focused education system. The
discussions highlighted the limitations of current educational approaches and the
struggle of teachers to adapt to diverse learning needs while fulfilling the obligations
of the curriculum. Issues related to achieving equality in the classroom and
contributing to each student's mathematics learning process were addressed.
Additionally, teachers shared their experiences and thoughts on understanding social
differences and approaching students with varying levels of achievement. While
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expressing a desire for change, they also mentioned the challenges of implementing
new teaching methods within the limitations of the system. The importance of
understanding each student's individual needs and abilities was emphasized. Adapting
teaching methods to align with students' interests and real-life experiences was
discussed as a means to enhance student engagement. Teachers also expressed their
views on the importance of family and the inherent nature of mathematics in the
context of heterogeneous classrooms with academic diversity. These and similar topics

will be elaborately discussed in the later parts of the study.
4.2.1.1. Teachers Reflections about Student Diversity

Mathematics teachers' views on student diversity vary; among the participants, there
was a teacher who believes that students with special educational needs or students
with disabilities or students with significant learning difficulties should be removed
from general education classes and placed in special education classes, or even further,
sent to specialized schools. Contrarily, there were teachers who believe that even if a
student does not achieve academic progress in mathematics, they should remain in the
class environment to fulfil their social needs like experiencing friendship or play (see
Figure 19). Teachers in this latter group argued that the role of a school extends beyond
merely imparting knowledge or teaching mathematics, encompassing a broader
mission. For example, one teacher, MT Ismail, expressed the following view regarding

a student named Ahmet in a sample class:

It's difficult for him [student] to continue at this level in the middle school
mathematics curriculum. It seems nearly impossible. In such a case,
unfortunately, | would be inclined to let the child do as he pleases without
disrupting the class order. ... The child is not making an effort. | can't impose
anything on him, and he just continues to attend school without much
involvement. ... There are special education institutions, like the YYY'Y school
in XXX province, where | think he might be better suited.

[Excerpt from classroom observations] Although there were no students with
disabilities or enrolled in integrated education programs in the class, the teacher
appeared indifferent to the lack of active participation from students who were low-
performing or slow learners, if they did not disrupt the class order. (Prior to the

observation, information about these students was obtained from the teacher.) From
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the perspective of these students, they seemed aware that the teacher either did not
notice or chose to ignore their situation, leading them to continue keeping to

themselves at the back of the class.
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Figure 19 Reflections about Placement of Students with Special Educational Needs

On the other hand, MT Safiye found the general education class unsuitable for such
students but saw value in special education classes within the school. A dialogue with

MT Safiye went as follows:

Researcher: Do you think it would be beneficial for the student to be diagnosed
for integration?

MT Safiye: | believe it would be beneficial for the student, but 1 am not in
favour of them attending classes integrated with ours.

Researcher: Should they be removed from the system?

MT Safiye: Not removed from the system, but we have a special education
class in our school. We try to integrate many students who could actually be in
special education classes. In reality, these children get lost in integrated classes.

Although MT Safiye acknowledged the benefits of having a special education class
within the school, she mentioned that she prepares additional worksheets for the

student with educational needs in her class. She pointed out that allowing this student
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to solve questions at their own level while other students work on class-level activities
helps prevent the student from feeling excluded. Additionally, she stated that if there
is a student included under integrated education, she prepares their in-class exams
separately due to legal requirements. However, when handing out the exam to the
student, she mixes it with the other papers, striving to ensure that the student does not
feel different from their peers.

Conversely, teachers like MT Merve and SET Baki advocated for keeping students
with disabilities or students with significant learning difficulties in general education
classes, provided the conditions allow for a co-teacher to support the student in the
classroom, or alternatively, support in a resource room with the assistance and
collaboration of a special education teacher according to the student’s individualized

education program. MT Merve said:

.. In the classroom, during breaks, playing with peers, social interaction is
somewhat related to the student's nature, but | believe we can provide that. I'm
not sure how much we're achieving academically, but I believe I can facilitate
the social connection of an integrated student with other students on my part.
However, | think resource rooms are essential for academic support. That child
should be attended to individually; it's not something that can be done during
the lesson.

Additionally, SET Baki suggested:

Teachers can provide necessary support to this child through ‘Resource Room'.
For instance, if the child falls behind in a topic in math while in a general
education class, through collaboration between school administration and
district special education institutions, education in Resource Room can be
initiated. With Resource Room, this student can be developed without having
to move to a special education class.

On the other hand, when examining academic diversity from another perspective, it
was widely believed that gifted and talented students face as many challenges in
general education classes. In Figure 20, an attempt has been made to present the main

outlines of these matters.

A common agreement among mathematics teachers was that their teaching practices

predominantly follow an 'Average Level Approach'. Teachers stated that students like
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Bagak in the example class become increasingly isolated in class, losing motivation
due to unfulfilled curiosity and interest, as the teaching is directed towards the
majority. The trend of moving from simple to complex problems or from concrete to
abstract materials was mentioned as a factor that hinders gifted and talented students’

participation and adaptation to the common classroom culture.
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Figure 20 Reflections about Gifted and Talented Students

Some teachers suggested that an enrichment program for gifted students (EP) could
offer extra and differentiated content in the Resource Room under suitable conditions
(e.g., SET Baki). However, some teachers, like MT Ismail, noted that certain parents
misuse the enrichment program for gifted students, expecting special individual
attention for their child as if in private tutoring. Additionally, MT-SAC Melek, who
works at a Science and Art Centre that caters to gifted and talented students, pointed
out errors in the identification and selection of these students. She argued for the
establishment of separate independent educational institutions and curriculums
without examination pressure if realistic diagnosis and selection could be
achieved.The need for cooperation between guidance services and expert staff in
guiding these students academically and in their professional careers were also
highlighted. Mathematics teachers expressed the necessity of using 'New Generation

Questions' in the classroom, which require analytical skills, problem-solving abilities,
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and logical reasoning. However, they also conveyed concerns that constantly
addressing these complex problems could challenge the rest of the class and hinder
inclusivity. A dialogue regarding the situation of a gifted and talented student in the

class and their comparison with other students unfolded as follows:

Researcher: What are the specific considerations, either inside or outside
school, for a student like Basak in the same class?

MT Niyazi: | have students like that. They can answer the question as soon as
they see it. Some of them don’t even need to read the whole question. They
read the bold part. They read the beginning of the question and know what it's
about and how to solve it. But there’s an issue with such students, like they
want to answer all the questions, they answer so quickly that others don’t get a
chance. | usually do this for such students, I ask more straightforward
questions, the kind | solve when first explaining the topic, to the class, to the
average students. For example, | have a student named Faruk (pseudonym), |
say to Faruk, 'your question is coming up, don’t rush, I’ll get to it,' and he waits
for his question to come. Occasionally, I open a difficult question, maybe one
or two at most per lesson or after explaining a topic. When 1 ask these tough
ones, I let these students solve them. The other students don’t really understand
these difficult questions. But the student (Faruk) enjoys solving them because
he can.

Researcher: Does giving Faruk such a privilege create any negative effects
among other students?

MT Niyazi: So far, it hasn’t. The other students aren’t really interested in overly
difficult questions. When they go to the board to solve problems they can
handle, or get a chance to solve them, they are happy and enjoy it because they
can solve them. But instead of demoralizing a child with difficult questions, |
ask ordinary questions to the average students. They also enjoy that.

Another factor contributing to not only academic but also cultural diversity in the
classroom is the presence of migrant or refugee students, as revealed by teacher
opinions. It was understood that views on migrant or refugee students are influenced

by elements beyond mathematics instruction (see Figure 21).

Among the teachers, some highlighted the general impact of migrant or refugee status
at a national level. On one hand, a teacher mentioned that the interest and desire to do
mathematics were key factors in migrant or refugee students' learning, while another
pointed out the challenge of progress in math classes due to these students' lack of
Turkish language skills. For instance, MT Safiye, who is lenient with students with
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significant learning difficulties or students with disabilities, expressed that refugee
students constituted a “problem” in class and suggested it would be more beneficial
for them to return to their countries, thus indicating a lack of motivation to invest extra

time and energy in these students.

Migrant or refugee status
at a nationwide

Interest and desire Communication

Migrant or
Refugee students

Figure 21 Reflections about Migrant or Refugee Students

MT-SAC Melek recalled having refugee students in her class and described their

situation while teaching mathematics in general education institutions as follows:

I had a student who didn’t know the (Turkish) language at all. I remember, it
was like they were not there in that class. Since they didn’t know the language,
I couldn’t communicate with them at all. I couldn’t establish any connection.
There was no exchange of messages. Nothing worked because there was no
communication. | couldn’t do anything.

However, MT Niyazi shared that refugee students themselves displayed academic
diversity, with some performing very well academically, but others having no interest
in school or lessons. MT Niyazi reported that among these, there were students who
did not disrupt the teaching process but had to be left to themselves due to
communication issues. MT Niyazi treats refugee or migrant students in the same
manner as other students. He admitted to teaching those who were willing to learn but

tended to ignore those students who showed no interest or desire to learn.
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4.2.1.2. Teachers Reflections about Heterogenous Classroom

While teachers expressed varying views on the diversity of students and their learning
needs, they shared differing or overlapping opinions on the coexistence and education
of students with diverse academic achievement levels in an academically diverse

classroom.

Teachers commonly agreed that students with special educational needs, whom they
described as being at the extremes, would never fully learn all the mathematics topics
in the curriculum and thus would fall behind in class-level activities. Even teachers
willing to devote extra time to these students eventually acknowledged their learning
limitations and the need to maintain balance in the classroom. It was a prevalent view
that students with special educational needs were unable to participate in in-class
activities and required external support outside the classroom. Teachers knew they
should prepare individualized education plans (IEP) for students under integrated
education due to legal obligations. However, they either received these plans in a
standardized format and did not follow them (e.g., MT Ismail), or even if they prepared
the plans themselves (e.g., MT Safiye), they were unable to implement them

effectively in class due to time management issues.

MT Merve mentioned having students like those in the example class and emphasized
that underlying familial problems often caused the students' failures. She argued that
before diagnosing any disability or directing to integrated education, communication
with the student's family and support structures such as guidance services should be
used to integrate the student into the teaching process. And also, mathematics teaching
of MT Merve would be shaped based on whether an individualized education plan was

in place or not.

SET Baki, a special education teacher, pointed out that although mathematics
education in a general education classroom, which is the least restrictive environment,
might be slower, the student’s social development would be quicker. He also noted
that including these students in integrated education and achieving success was a team
effort, requiring contributions from families, peers, and administration. Even with the

mathematics teacher's best efforts, desired success cannot be achieved alone.
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Figure 22 Reflections about Educational Process of Students with SEN

Considering these points, for the participation of a student with low achievement or
special needs in a heterogeneous classroom, contributions from the teacher and other
stakeholders are essential. In Figure 22, reflections related to the educational processes
of students with special educational needs in a heterogeneous classroom are

summarized.

On the other hand, teachers recognized that educating gifted and high-achieving
students in a heterogeneous classroom can be challenging in terms of student

satisfaction (see Figure 23).

However, they often do not centre their teaching around these students due to
curriculum limitations and concerns about disrupting the class balance. In this context,
the teachers suggested that identifying Different and Challenging resources for these
students could prevent them from disengaging from the mathematics teaching process.
Yet, MT Merve noted that these resources could not be used in the classroom and
recommended that parents acquire them for home use. MT Niyazi and MT Safiye,
while acknowledging that challenging questions requiring higher-level cognitive skills

were posed at the end of topics, expressed that these students often became bored with
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simpler questions, making it easier for them to disengage from the mathematics
teaching process. MT-SAC Melek pointed out that gifted and high-achieving students
are sometimes simply fast learners who do not necessarily expect tasks far beyond the
class level but rather seek a teaching process that satisfies their curiosity and fosters a

sense of fulfilment.
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Figure 23 Reflections about Gifted and Talented Students in Heterogenous

Classrooms

On the other hand, MT Ismail, similar to his approach with students with special
educational needs, overlooks gifted students by adhering to a 'teaching to the average'
methodology.

[Excerpt from classroom observations] Due to the location of the school where MT
Ismail works, the class generally consists of relatively more successful students.
However, even though there are students who are academically above average and
have been selected for the Science and Art Centre (SAC) in the class, MT Ismail
continued with a straightforward lecture approach. In fact, he appeared to be bothered
by these students quickly solving what could be considered 'simple’ questions on the

board and loudly announcing the answers for the whole class to hear. His reaction,
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“Wait for your classmates, son,” suggests a potential discouragement of these students'
curiosity and satisfaction.

From another perspective, teachers' opinions revealed that there are both positive and
negative aspects of educating in a heterogeneous classroom. They shared diverse
perspectives on the benefits and challenges of teaching in a heterogeneous classroom,
highlighting their concerns about meeting the needs of all students while managing

their own workload and teaching effectiveness (see Figure 24).

For example, MT Ismail thinks that heterogeneous classes are particularly beneficial

for lower-level students but can also drag down higher-level students.

MT Ismail: I believe heterogeneous classes are better. The benefits are more
for the lower-level students because otherwise, they feel worthless... If we
continue with a heterogeneous class environment, | think it will be more
beneficial for the children. Especially for the ones at the bottom, but I also think
it pulls down the ones at the top.

MT Safiye, while discussing the drawbacks of heterogeneous classes, emphasized
'teacher burnout' and the 'difficulty of lesson planning'. She shared her thoughts on the
challenges and exhaustion faced by teachers dealing with classes that have significant

learning differences and behavioural issues:

MT Safiye: 'If it was a homogeneous class, you would make one lesson plan
for the class, but here you have to make a different level plan for every level in
the class. You don’t just enter one class. ..... In a heterogeneous class, especially
with refugees, I don’t have the chance to individually attend to each child.
Speaking for myself, even the class teacher is quite tired and fed up. All
teachers inevitably struggle. The child is also in a psychology expecting this
from me. We really struggle in such situations.'

MT Merve pointed out that the best aspect of heterogeneous classes for students is that
they don’t feel 'alone'. Being with other students of varying achievement levels in the
class helps them feel less isolated and gain motivation by comparing their success with
others. On the other hand, she identified the challenge for teachers in heterogeneous
classes as 'deciding at which level to teach'. She spoke of her difficulties in preparing
materials suitable for students of different academic levels and in deciding what level

of questions to solve, mentioning the 'efficiency’ problem:
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MT Merve: The students not feeling alone might be the good side. A good
student goes on their way. | think like there are a few of me, others like me. |
am not the only one who can’t do it... Also, for a mathematics teacher, it’s a bit
better, constantly teaching a class of gifted students is hard. Their brains work
very differently. As I said, sometimes you don’t know how to answer their
questions. I wouldn’t want to constantly teach such a class... In a heterogeneous
class, as | said, speaking for myself, we teach at a middle level. We don’t go
too high... Sometimes you don’t know what to teach, what level the problems
you solve will be, who will they be for? You bring a photocopy to class; at
what level will it be? Of course, it’s difficult to determine... I feel like I haven’t
reached either of them. Like I haven’t reached these, nor have I reached the
others. That's the feeling I had.
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Figure 24 Reflections about Advantages and Disadvantages of Heterogenous

Classroom

Additionally, MT-SAC Melek mentioned that since humans are psychological beings,

having this diversity in the classroom is an advantage for students in a heterogeneous

environment. However, she indicated that deciding the teaching methods and

techniques to be used in the instructional process is a disadvantage for teachers.
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While teachers acknowledged the challenges of teaching mathematics in a
heterogeneous classroom, they also expressed various reasons for opposing the
formation of 'Levelled Classes'. Apart from MT Ismail's reason, other explanations
were made with the students' benefits in mind. MT Ismail, despite initially supporting
levelled classes, changed his approach due to dissatisfaction with teaching the lowest-
level classes and finding it unrewarding to work with those students. He also noted
that in higher-level classes, the focus was not on student-centred approaches like

activities and problem-based learning, but rather on solving more test questions.

Conversely, MT Safiye opposed levelled classes, fearing that ‘lowering expectations
or demands’ for students in lower-level classes would widen the achievement gap
between classes; she felt that students in lower-level classes would be sacrificed for
the benefit of those in higher-level ones. MT Niyazi shared his views on levelled

classes as follows:

Researcher: You mentioned our classes are randomly distributed. Would you
prefer levelled classes? Do you think students would be more successful?

MT Niyazi: Frankly, levelled classes don’t really suit my purpose. Why? In a
higher-level class, | can teach comfortably according to that level. But in a
lower-level class, where all students are at a lower level, the topic is taught in
a simpler way. I've worked in such a school. It's very hard to engage a lower-
level class. No matter the method, the students don’t seem to care, the topics
and learning outcomes feel too difficult for them, and they don’t relate to their
daily lives. So, I don’t see levelled classes in a good light.

MT Merve, on the other hand, was reluctant to create levelled classes, fearing she
wouldn’t be able to meet the 'high expectations' of students in higher-level classes or
feel 'inadequate’ in response to their demands. Additionally, MT-SAC Melek offered

a different perspective:

...students can learn from videos on computers or from robots that teach. ...
there are different dimensions of gains involved. We’re mathematics teachers,
but we contribute to students in many areas, whether it's socially or in terms of
vision. We don’t just teach mathematics, that’s why diversity is needed in the
classroom.

These statements reveal that teachers were generally against the formation of levelled
classes. They also supported the view that even if homogeneity was attempted, it
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would be impossible to create an environment where all students are identical in terms
of mathematical achievement. Even in a homogeneous class, students’ 'social

backgrounds' and 'different experiences' would continue to cause diversity.
4.2.1.3. Teachers Reflections about Curriculum and Centralised Examinations

Mathematics teachers frequently emphasized in interviews that due to concerns about
covering the curriculum and limited class hours, they were unable to fully address the
needs of students with different abilities (both gifted and struggling) in academically
diverse classrooms. They expressed a willingness to provide more interactive and
activity-based learning environments but were unable to fully realize this due to
curriculum limitations (see Figure 25). In this context, teacher opinions are shared

below.

For example, MT Merve said that “... we talk about student-centred constructivist
teaching, but how often can we use it? Sometimes, we have to rush through to finish
the syllabus. So, I have to gloss over things”.

Additionally, the rigid structure of the curriculum significantly impacts teaching
processes, particularly in eighth grade, where the pressure of the curriculum due to
exams makes it difficult to implement non-curricular teaching approaches and enrich
the teaching process. MT-SAC Melek shared her views (Responding to a question

about deviating from the curriculum):

We can’t deviate from the curriculum because of our exam concerns, we can’t
leave it incomplete... We can’t step outside the curriculum. There’s a pressure
to cover it... there should be no sacrificial individual in education, but we
inevitably move with the majority, facing time constraints and the need to
complete the syllabus.

Despite the curriculum being simplified compared to previous years, which could have
allowed for more student-centred teaching processes, advanced methods were not
tried, and traditional teaching methods were still prevalent. For instance, MT Ismail

shared:

... | have a five-hour weekly class and a syllabus to cover. Due to general
curriculum concerns, unfortunately, I can’t address both extremes. I go through
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the annual plan at an average level... [ don’t offer different activities or learning
environments. I’m afraid [ won’t cover the syllabus if I do. .... I wonder if the
syllabus will be covered by the end of the year, there’s pressure. ... Former
mathematics teachers, especially for fifth graders, would finish topics by
February because the topics have actually become lighter. Maybe this offers us
an opportunity, especially in fifth or sixth grade, for more activity design and
activity-based teaching. I don’t know if this simplification was done with this
in mind, but there’s a problem. We’re in this mode of 'finishing the topic
quickly to solve more problems’.

a ~
i . Ability and skill
Opportunity { Career-oriented ] [ oriented }
\ /
T l

Reduction in Differentiation of
curriculum the Curriculum
x

Lack of
Curriculum
Flexibility

Curric:,llum/

A

Curriculum
limitations

Challenges in adapting to
the curriculum

Exam
Pressure

Figure 25 Reflections about Curriculum

[Excerpt from classroom observations] During the observed session, the topic of
circles was being covered in the classroom. The teacher, using a direct teaching
method, opened the circle section in an electronic book displayed on the smartboard.
He pointed out the drawn circle and its radius, stating, ‘This is called the radius, the
line segments drawn from the centre to any point on the circle, and they are all the

same length. It’s also half the length of the diameter.” By doing so, he missed the
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opportunity to let students discover for themselves that all radius lengths are equal
through their measurements. In the later sessions, when discussing the circumference
of the circle, he said, ‘The circumference of a circle is found using the formula 2xr.
We usually take © as 3.” Here, again, he missed the chance to help students discover
that 7 is a constant and that measuring different-sized circles would reveal that the
ratio of the circumference to the diameter always equals a constant value. He then
proceeded to solve the questions in the book in sequence but sometimes he resolved
some question in line with the request of the students who stated that they could not
understand. It could be inferred that he was following a 'teaching for problem-solving'
approach. Additionally, he did not allow all students who wanted to speak to solve the
problems, and there was no interaction with students who were not participating in the

lesson.

On the other hand, some teachers expressed that due to the curriculum, they had to
move on to the next topic, even when students didn’t fully understand or were unable
to perform the current topic. MT Niyazi shared his experience: (Responding to a

question about whether any differentiation is made for slow learners)

Of course, it happens, but it’s also related to time. I need to explain things and
move on to the next topic... | adapt my teaching to them, of course, but at some
point, I have to move on to the next topic or sometimes think they won’t
understand it or be able to do it and move on reluctantly.

There were also opinions emphasizing the need for the curriculum to be flexibly
adapted to each student's needs and abilities. Suggestions were made for shaping
curricula to be more career-oriented and for teachers to identify the important aspects
of the curriculum and know when to exceed it, a skill developed with experience in
the profession. For example, MT Safiye mentioned her views about curriculum and its

limitations:

...as teachers, the more we focus on just covering the syllabus instead of
activity-centred or different real-life examples, the more the students
disconnect from the class... In the eighth grade, I can’t touch on topics beyond
the syllabus; it's heavy for the students. Secondly, my students are at a lower
level. Thirdly, after teaching them the topic and solving outcome-based
questions, | also have to give skill-based questions... Because of the
curriculum, I have to ensure that the student learns calculations.
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In addition to their views on the curriculum, mathematics teachers also reflected that
'Exam Pressure' is a directly related factor that complicates providing inclusive
education in heterogeneous classrooms. It was noted that a student who fails to succeed
in centralized exams is generally considered unsuccessful, and the exam-focused
structure of the education system fails to address the diverse needs of students. Central
exams challenge teachers in setting assessment criteria and preparing in-class exams.
Participants stated that while in-class exams attempt to measure students'
achievements in the mathematics curriculum, central exams test different skills. It was
mentioned that transferring skills required by central exams to students, especially
those at lower levels in a classroom setting, is difficult. The exam-focused education
system was seen as limiting creative and interactive teaching methods. Teachers felt
that trying contemporary and new teaching methods during exam preparation was
risky. There were observations that the exam process, especially the post-exam
placement part, is insufficient.

Furthermore, views were expressed opposing the idea of conducting different exams
for every student, both in centralized and in-class assessments, stating that it would be
unfair to conduct different exams after teaching the same topic or achievement. It was
pointed out that the current level of centralized exams is not fair for all students,
providing more to a certain group of students. Reducing exam-focused approaches in
education and adopting methodologies that focus more on students' interests and life
skills was suggested to prevent disengagement in primary and middle school levels,
contributing to better learning. Challenges in implementing extracurricular activities
due to curriculum pressure for exams, and sometimes not doing them at all, were
mentioned. In the context of integrated education, opinions were shared that having
separate plans and sometimes separate classes for students with special educational
needs, and conducting different exams, accordingly, segregates these students and
does not fully achieve the goal of integration. Additionally, there were comments
about the improper implementation of the selection exam for the science and art
centres specially designed for gifted and talented students. It was noted that students
prepare for these placement exams as they would for centralized exams, leading to
mistakes in identifying truly talented and gifted students. Moreover, a teacher

mentioned that truly well-diagnosed gifted and talented students should receive
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education without exams, which is practiced in these centres. There were also views
mentioning the necessity of 'selection exams' due to financial resource constraints and

the obligation to place students in higher education institutions.

Based on these views, it can be inferred that the underlying or background concern in
teachers' views about the curriculum is primarily about preparing students for
centralized exams. The exam pressure can be inferred to directly impact both students'
learning in mathematics and teachers' teaching approaches. In this context, it can be
stated that for an inclusive education process to develop, restructuring selection exams

might be necessary.
4.2.1.4. Teachers Reflections about Teacher Approaches

In addition to their previously mentioned views on the curriculum and centralized
exams, participant teachers have also noted that these factors hinder the employment
of 'process-oriented' learning in mathematics education. This, in turn, becomes a
challenging issue in providing inclusive education in heterogeneous classrooms. This
pressure tends to shift focus towards 'result-oriented approaches' such as whether a
student solved a problem, scored high on a written exam or secured placement in a

good high school. For instance:

MT lsmail: ...I always want my students to enjoy the process. ... Ideally, we
should make the environment more fun and tangible during activities to ensure
students enjoy the process.... It often happens that if Senol did it, and Ismail
did it too, but Senol did it first, [smail still loses. It doesn’t matter if he did it
correctly, this leads children into an undesirable state.

Teachers also mentioned that their teaching strategy often progresses according to the
average level of the class, rather than catering to students at the extremes. They aim to
meet the curriculum expectations of the majority, not addressing the unique needs of
different student groups. This leads to an issue of 'Not Responding to Student

Diversity' within the class. For example:

MT-SAC Melek: We know many things like SE, 7E, etc. ... Initially, I didn’t
notice students like Ahmet. Similarly, I didn’t recognize Basak. [ wasn’t aware
of their differences. | was teaching only to the middle level students, just
addressing the majority of class.
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Similarly, in assessment and measurement, teachers mentioned that they generally
compose exams with mostly medium-level difficulty questions, including a few very

easy and very difficult ones. Explaining this with an example:

MT Niyazi: In the exams | conduct in class, there are very simple questions
that everyone can do and also ones that only the top-level students can. But
generally, the questions are of medium difficulty. 1 make this kind of
diversification for the class in the exams.

Some teachers exhibited what could be termed 'denial of responsibility’. When
discussing student failures or academic gaps within the class, they emphasized the
greater influence of primary school teachers, families, and even students themselves

compared to their own. For example:

MT Safiye: ...it’s not my intention to blame my colleagues, but in primary
school, some parents choose teachers.... That teacher, to avoid looking bad, has
to pay more attention to the top group, being forced to do so. There’s an impact
created due to the influence of parents and the teacher's need to maintain their
image or status.

Moreover, teachers criticized the practical application of their university education,
emphasizing the importance of hands-on teaching experience and professional
development activities. They felt equipped with knowledge but struggled to apply it in
teaching mathematics and providing inclusive education in a heterogeneous
classroom. Teachers highlighted the importance of learning through experience in the
teaching profession. MT Merve said: “In education faculties, we acquire the
knowledge, but when we enter the classroom, we struggle a lot to apply many things.”

Similarly, MT Niyazi gave advice to a new mathematics teacher:

I’d say what we learned in university is somewhat abstract. In a real classroom,
what we learned doesn't always work. We use it, but what we apply is a bit
different. Our teaching methods improve as we gain more experience... But it’s
something they have to experience themselves.

Some teachers tried problem-based and activity-based teaching approaches in their
early years of teaching mathematics but reverted to ‘traditional teaching methods' and
a 'direct instruction method' due to either lack of expected effectiveness or the

substantial effort and time required. MT Ismail reflected:
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...It's due to being a bit unplanned, as self-criticism.... For instance, in previous
years, | used skewers and macaroni packets to teach natural numbers to fifth
graders, but then | thought, 'never mind," and the next year, | just went with
straight lecturing and continued that way.

[Excerpt from classroom observations] During the observation, it was noted that the
teacher did not offer options to encourage student participation through activities or
interactive environments. The teacher was observed to continue employing a teacher-
centred approach, such as direct instruction. It is understood that what MT Ismail says

and does are consistent with each other.

However, it was a common view among teachers that to be successful in teaching
mathematics, a teacher must continually learn. Despite their desire to improve their
mathematics teaching, some teachers expressed reluctance due to a lack of courage or
feeling 'inadequate’ in providing inclusive education. Teachers who sought new
teaching methods to respond to student diversity and integrate technology into their

teaching to diversify and enrich the learning environment were also mentioned.
For example, MT Safiye shared her views:

During the pandemic, | took a coaching certificate. | applied those tests to the
students, and | saw how it caught their attention. Their attitude towards
mathematics changed, | saw them trying to memorize the multiplication table
to score high on the test. | found it motivating... Because of the coaching
training at school, we are in constant communication with many students'
families. But of course, I can’t do this for every class I teach.

One of the biggest barriers to providing inclusive mathematics education was
identified as 'diminishing teaching motivation.' Teachers expressed that their teaching
methods, especially for slow learners or students with special educational needs, failed
to elicit a response, leading to a lack of 'professional satisfaction' and feeling 'burned

out'.
MT-SAC Melek shared her concerns:

If | return to a regular middle school, of course, | could apply better methods.
But I worry whether I’ll find the same fulfilment; | had at SAC. A teacher needs
to be happy to be more productive. I’'m concerned about not achieving that
fulfilment with student diversity and lower-level students.

139



Similarly, MT Merve shared her views:

| called a student to the board; the student needed to say the answer to 7 times
8. We waited, but the student couldn’t say 56. But how long can we wait? You
need so much time for that. Really, 40 minutes is not enough to explain so that
everyone understands; it takes 80-90 minutes.
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On the other hand, teachers also expressed feeling 'inadequate’ in meeting the demands
of fast learners or gifted and successful students, which also reduced their teaching
efficiency. However, teachers highlighted that teaching is not just about imparting
knowledge or showing how to acquire it, but also about addressing the social,
emotional, and psychological characteristics of students, making them feel valued, and
providing material and moral support when needed.

For example, MT Safiye, despite her desire for migrant or refugee students to return
to their countries, shared a dialogue with a student under temporary protection in her

class:

...I look at some students as if they could be saved if someone held their hand.
For example, | have refugee students. | have one dark-skinned girl. One day |
said to her, 'Irem (pseudonym), you are such a beautiful girl.' She turned to me
and said, 'Really, teacher?' She was this tall (shows with her hand), a tiny child,
the same height as my son. 'Why are you surprised?' | asked. 'People on the
street tell me, ‘Look at her, how dark and ugly she is,” thinking I don’t
understand' she said. 'l was so surprised when you said that. Really?' I’ve
experienced this, and that child now sits at the front of my class. She always
wants to participate in the lesson. | think these things are very effective,
approaching a child socially.

In conclusion, teachers emphasized that successful mathematics teaching requires
continual learning and a willingness to adapt and innovate. Yet, they often face
challenges in applying theoretical knowledge in practice, especially in creating
inclusive education environments in academically diverse classrooms. Findings from
the interviews conducted with teachers have been summarized and presented in Figure

26, focusing on the reflections related to Teacher Approaches.
4.2.1.5. Teachers Reflections about Differentiating Instruction

Participant teachers expressed that, although not always feasible due to exam pressure
and the obligation to complete the curriculum, they made differentiations in the
mathematics teaching process. In discussions, they mentioned employing strategies
like arranging questions from easy to difficult or preparing extra worksheets with
simpler problems or achievements for slower-learning student groups. They also

discussed posing more challenging questions at the end of lessons for gifted students,
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considering these practices as part of Differentiated Instruction. Specialists like MT-
SAC Melek and SET Baki, working in specialized institutions with fewer students and
less curriculum and exam pressure, stated they had more opportunities to differentiate

in their teaching due to the individualized nature of their instruction.

Regarding how to decide on differentiation based on students' readiness levels, MT

Safiye shared:

If you teach the same students for 4 years, you get to know them quite well.
But | always administer a readiness test at the beginning of each year. For
instance, if I'm about to teach natural numbers in the current class, | apply a
pre-test including questions on the topic covered the previous year. Then | look
at the results and assess their situation. If the deficiencies are significant, | start
with lower-level topics such as place value in natural numbers instead of more
advanced or challenging ones.

MT Safiye also described an incident with a student disinterested in mathematics and

low-performing, illustrating differentiation in student products:

| had a student whose family have chickens. I assigned a task. | said, “For one
month, | want you to chart how many eggs your chickens lay each day and
bring it to me.” The student created a table on a sheet of paper; it listed each
day up to thirty days, with the egg count recorded for each day. He brought this
chart to me and shared details about his chickens, saying, “Teacher, our
chickens laid these, many eggs, etc.” This led to a different kind of interaction;
normally, he doesn’t actively listen in math class, but he was sharing his dreams
about the chickens.

Additionally, MT Safiye described an example of enriching or differentiating the

teaching process based on students' interests and expectations:

For instance, in my last lesson, | set up a problem for the girls about baking a
cake. In the same lesson, | gave the boys a problem about repairing a car, asking
how they would plan it and budget for tools. Such problem-setting engages
students.

MT Niyazi shared an example of adapting lessons based on students' interests and

backgrounds:

One of my students works in a carpenter workshop after school and on
weekends. When a skill-based question comes up on the smartboard about
placing phones or tablets, I adapt it for this student. I say, ‘Imagine you have
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various planks and you're arranging them on shelves or making a bench. How
much wood would you need?’ Making the question related to the student's life
or work catches their interest, but you need to know about the student's life.

MT-SAC Melek reflected on her experience in a regular middle school, highlighting

the misapplication of teaching strategies tailored to learning styles:

...a learning style scale was used in class. The average of the class was
determined, and we were asked to plan according to this predominant learning
style, but we didn’t really follow it. In retrospect, I think we misused those
scales for the wrong purpose.

In a dialogue with MT Ismail, the lack of differentiation in both curriculum elements

and student diversity was discussed:

Researcher: Every student has a different level of readiness and background.
Do you consider these differences?

MT Ismail: I don’t!

Researcher: Would it make a difference if you did? Have you observed any
impact?

MT Ismail: Considering 30 different individuals in a class and tailoring to their
uniqueness, based on experience, seems easier to go with the general flow.

Researcher: Do you think the general approach suits everyone? Is it working at
all readiness levels?

MT Ismail: We think it should suit everyone, and if it doesn’t, we consider the
non-conforming as problematic. Different? I don’t know. I’ve never done
anything specific for these differences.

[Excerpt from classroom observations] MT Ismail's approach was also evident
during classroom observations. There was no preparatory work or planning to address
student diversity, nor were there efforts to motivate disengaged students through
accommodations or modifications. Moreover, during the observed process, the teacher
simply continued teaching from the last question or topic covered in the previous
lesson without paying attention to whether the students had fully grasped and
internalized the subject matter. Additionally, in the observed lessons, the teacher
directly taught the topic from an electronic book opened on the smartboard, only

solving the questions from that source, resulting in no differentiation in content or
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products. Furthermore, due to low interaction with students in the five observed class

sessions, there was also no differentiation in the process dimension.

The findings derived from participants views and observations are attempted to be
presented in Figure 27. This figure does not indicate that all participants are totally
familiar with differentiated instruction. It was used to demonstrate different examples
of differentiated instruction from various participants. In light of this data, it can be
interpreted that teachers actually know how to differentiate instruction, but due to

various reasons, they often do not choose to do, or they are unable to do so.

4.2.2. Summary of Teacher Reflections

The findings from interviews with teachers and classroom observations can be

summarized as follows:

All participating teachers indicated that students at both ends of the academic
achievement scale face difficulties in general education classrooms. Their views on
placing students with special educational needs in general education institutions or

alternative educational establishments varied due to differing perspectives.

They highlighted that focusing solely on academic success leads to neglecting
students' social needs. Some participants mentioned that addressing student diversity
and varied expectations often extends beyond the scope of the mathematics teaching
process. Another consensus among the teachers is the impact of exam-focused
education and the obligation to cover all content in the mathematics curriculum. This
approach complicates and sometimes even renders it impossible to satisfy students'
academic, social, and emotional desires and needs. Teachers also noted that the
knowledge and skills acquired during their training in education faculties are not
always converted effectively into real classroom environments, often requiring
significant time and effort to implement. They suggested that a greater emphasis on
practical, applied courses, rather than purely theoretical ones, would be more
beneficial. Increasing the focus on courses like 'school observation' or 'teaching
practice' in real schools would provide more valuable experience in preparation for the

profession.
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In general, it was acknowledged that providing inclusive mathematics education in a
heterogeneous classroom is indeed challenging, influenced by numerous factors. It
was emphasized that elements such as family, teacher, student should work in harmony

and support each other to achieve a balance in meeting both academic and social needs.
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CHAPTER 5

DISCUSSION & CONCLUSION

As teaching increasingly shifts towards a more student-centred approach, there is a
growing demand among teachers for strategies to effectively teach mathematics in
classrooms with academically diverse learners. This demand becomes even more
pronounced in heterogeneous classrooms that include students with disabilities or
students with significant learning difficulties and gifted and talented students, each

with varying learning paces.

Traditionally, mathematics education is approached with the assumption that it
requires the development of sequential or incremental skills, meaning that
understanding a new concept relies on mastering prerequisite topics. This belief led to
the perception that differentiating the mathematics curriculum is more challenging
compared to other subjects. However, much of mathematics learning relies not solely
on innate talent but on timely, appropriate encouragement and practice, placing

significant responsibilities on mathematics teachers.

Understanding the classroom process and identifying the challenges faced by teachers
in delivering inclusive mathematics education is crucial. Knowing what teachers need
to provide effective mathematics instruction can inform solutions and strategies. This
study investigates what it means for middle school mathematics teachers to teach
academically diverse students, exploring the meaning, structure, and essence of their

teaching experiences in these classrooms.

The findings gathered from the views of participating teachers and classroom
observations are broadly presented in Figure 28. In this section of the study, the
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findings will be discussed in light of relevant literature. Additionally,
recommendations for future research based on these findings and conclusion will be

presented.
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5.1. Teaching Approaches

The primary finding of this study relates to the approach of mathematics instruction in
classrooms. Teachers observed that there is a wide range of diversity among students,
both in terms of academic abilities and social backgrounds. As a result, they often
engage in what is commonly referred to as 'teaching to the average’ or 'focusing on the
majority." In discussing their methods in teaching mathematics in heterogenous
classrooms, the teachers noted their adherence to a ‘'teaching for problem-solving'
methodology (Schroeder & Lester, 1989). This method entails imparting a skill with
the intention that students will apply it to solve problems later. Such an approach
usually starts with the introduction of an abstract concept, which is then utilized in
problem-solving applications. For instance, educators might teach the Pythagorean
theorem, expecting students to first ‘learn’ and then ‘master it’, subsequently applying
it to solve related word problems or real-life situations involving right triangles.
However, this teaching method is found to be ineffective for many students in grasping
or retaining mathematical concepts (Van de Walle et al., 2012). The limitations of
teaching for problem-solving instructional approach (Cai, 2010; Hiebert et al., 1997)

include:

* The assumption that all students possess necessary foundational knowledge to grasp
the teacher's explanations.

* A failure to accommodate diverse learning styles and individual student needs.

* Often presenting only a singular method to solve a problem, which may not resonate
with or be accessible to all students.

* Lacking opportunities for differentiation that could inspire and engage students.

 Positioning students as passive recipients of knowledge rather than as active,
independent problem-solvers.

* Diminishing the probability of students tackling new problems without explicit,

step-by-step guidance.

While some participant teachers suggested that demonstrating how to solve a sequence
of problems is effective and efficient, true learning often arises from challenge and
struggle. Teachers, therefore, should refrain from excessively simplifying or

eliminating challenges, as minimal assistance often yields the most substantial
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learning outcomes (Lesh & Zawojewski, 2007). In essence, a strict adherence to
teaching for problem solving may inadvertently hinder rather than help students'
ability to solve problems and engage in mathematical thinking. The challenge faced
by teachers in addressing the wide array of academic capabilities within their
classrooms could be attributed to a lack of providing adequate opportunities and
autonomy for students to explore and learn.

On the other hand, the commonly recommended technique for teaching mathematics
to students with disabilities, especially those with intellectual disabilities and
mathematical learning difficulties, is Explicit Instruction (Fuchs et al., 2011,
Westwood, 2000). This approach is defined differently from direct instruction; it
involves teachers in a structured classroom using specific procedures systematically
to deliver mathematics lessons by introducing goals, reviewing previously learned
concepts, modelling new skills, and providing guided and independent practice
(McKenna et al., 2015).

Although explicit instruction is seen as an important approach by some mathematics
education researchers, it is not considered effective on its own; researchers advocate
for a balanced approach that includes explicit teaching in numerical techniques as well
as opportunities for strategic thinking and reasoning (e.g., Baroody, 2006, 2011).
According to Baroody (2011), teaching these students solely with Explicit instruction
will lead to a decrease in expectations and fewer diverse opportunities offered. This
will start a vicious cycle of lower expectations, followed by fewer opportunities, and
then even lower expectations. In this light, the participant teachers’ practice of
providing students with special education needs with 'simpler' extra worksheets that
differ from the class curriculum or engaging them in class only with problems they
deem ‘suitable for their level' indicates their low expectations. This approach of
'segregating while integrating' could be leading to the lack of expected academic

success in mathematics.

Additionally, when considering the views of participant teachers regarding gifted and
talented children, teachers reported generally involving these children in class only
with ‘challenging’ or hard problems at the end of the topic. Developmental

characteristics that most affect gifted children’s school experience and learning
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process are ‘asynchronous development, perfectionism, and overexcitability’
(Uyaroglu, 2022, p.1).

Supporting the areas where these children lag in their development is necessary for
their developmental adjustment. Program differentiation and enrichment are some of
the most important measures that can be taken for developmental asynchrony (Webb
et al., 2007). Developmental skills that are lagging behind their mathematical abilities
also need support. Using their strong areas, opportunities for experience should be
provided for lagging developmental skills (Chen & McNamee, 2007). For instance, in
a game where numbers are hit on a wall, motor coordination will be supported through
strong numerical skills. Participants did not report using such practices in the
classroom. These activities would not only attract the attention of gifted children but

also all students in the classroom.

Additionally, one of the most important measures for perfectionism (the desire to
achieve perfection) is to provide effort-focused feedback. Communicating focused on
effort rather than success, and on the process rather than the result, will ensure the
proper use of perfectionism (Uyaroglu, 2022). Also, defining and grading goals
appropriate to the student’s developmental skills and level will protect against the
adverse effects of perfectionism (Siaud-Facchin, 2018). In this context, the participant
teachers reported ‘lack of process focus’ and tendency to be result-oriented could be
fuelling the perfectionism of gifted children. However, the dissatisfaction and loss of
motivation encountered after a certain period may be due to the ineffective process not

being enjoyable.

Looking at the overexcitability aspect, children need educational methods that support
their imagination. A gifted child, who is concerned about being criticized, scolded, or
even punished, is struggling to cope with this anxiety rather than learning. Therefore,
educational opportunities that appeal to different senses should be provided in the
learning environment, and opportunities for sensory education and sensory integration
should be created (Webb et al., 2007). The participant teachers reported that they could
not engage in interactive practices in the teaching process due to various reasons. This
might let to a lack of teacher-student dialogue and the possibility of misinterpretation

of the teacher’s words.
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5.2. Student Diversity and Heterogenous Classrooms

Participant teachers expressed that the presence of academic diversity in
heterogeneous classrooms brings certain challenges. These challenges can be outlined

as follows:

e In schools with limited financial and human resources, providing appropriate
materials and support for students with diverse needs and abilities is a

significant challenge, as reported by the participant teachers.

e Additionally, some physical disabilities may require specific classroom or
school infrastructure (such as wheelchair ramps, Braille books, etc.), and

securing these facilities can be difficult.

e Managing a classroom with students of different academic levels can pose
challenges in terms of classroom management and discipline. Teachers
particularly mentioned difficulties in handling situations involving students

with conditions like hyperactivity.

e Communication barriers with migrant or refugee students were also

highlighted as a disadvantage of heterogeneous classrooms.
e Teachers reported difficulties in fairly allocating time to all students.

e In some cases, they noted that focusing on students who require more support

could lead to inadvertently neglecting other students.

e Teachers observed that students at lower academic levels might experience

self-confidence issues when comparing themselves to their classmates.

e It was mentioned that while some students are actively engaged in the
classroom, others tend to remain passive, which leads to interaction challenges

among students.

e The challenge of devising fair and effective assessment methods for students
of varying academic levels was highlighted, with an emphasis on the near
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impossibility of conducting different exams for these diverse groups due to
legal constraints.

The challenges reported by teachers, which they frequently encounter in
heterogeneous classroom structures, are documented in institutional reports by
organizations such as UNICEF (2023) and the Education Reform Initiative ([ERG],
2016). Although the existence of these challenges is an undeniable reality, they can be
effectively addressed and mitigated through the positive aspects of a heterogeneous

classroom environment (Castellon et al., 2011; Seah et al., 2015; Sullivan et al., 2006).

The greatest positive aspect of a heterogeneous classroom structure is the development
of social skills. It aids students in learning to respect different perspectives, to be
patient, and to collaborate effectively. This environment enhances students' ability to
empathize and understand the experiences of others (Gervasoni, 2020; Lerman, 2000;
Shakespeare, 2013).

Considering that the classroom environment is a microcosm of real life, creating a
homogeneous classroom structure or reducing diversity can lead to challenges for each
student group in their future lives or professional careers. The development of social
skills is not just beneficial for typically developing or regular students. For instance,
students who are removed from general education institutions and 'pushed" into special
education schools face challenges in these settings as well; since they all have certain
disabilities, they are expected to show tolerance and respect towards one another.
However, in their daily lives, they need to interact with a diverse range of people,
coming from varied backgrounds and mindsets. In such scenarios, others may not

always feel inclined to show tolerance or respect.

From another perspective, completely removing gifted individuals from general
education and placing them in independent schools tailored to their needs can also
pose problems. In such environments, where every student is fast-thinking and adept
at devising practical solutions, there may develop a perception that everyone functions
at this level. However, in real-life situations, they might struggle to communicate with,
work alongside, or participate in team efforts with individuals who do not share their

level of practical thinking ability.
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Students educated in heterogeneous classroom environments are more likely to learn
how to live harmoniously with individuals who possess diverse thoughts and
behavioural styles. Such settings facilitate their ability to be flexible in social situations
and to embrace diversity more readily (Barnes, 1998; Boaler, 1997; Bogart, 2023). A
significant aspect of social skills development in mathematics education is the benefit
of group work and peer learning, which have a reciprocal relationship of mutual
benefit. The development of social skills will enhance the effectiveness of group work,
and the efficacy of group work and peer learning, in turn, will foster further
development of social skills (Burris et al., 2006; Cernilec et al., 2023). This interaction
can potentially reduce the issues of lack of confidence and disengagement in class,
which teachers view as disadvantages. However, the responsibility largely falls on
mathematics teachers to effectively plan and implement a teaching process that fosters
group work and peer learning. It’s important to prevent scenarios where some students
become overly dominant while others recede into the background, thus balancing

engagement among all students (Cohen & Lotan, 2014).

Another positive aspect of the heterogeneous classroom structure is that it offers
opportunities for diversification of teaching methods and implementation of
differentiated instruction in inclusive mathematics education. Mathematics teachers
can explore various teaching methods and strategies to effectively teach students with
different academic achievement levels. Teachers have the opportunity to create
differentiated learning experiences tailored to the individual needs of each student.
Although these elements might be perceived as challenges by the participating
teachers, they actually enhance their flexibility and contribute to their professional
development (Guskey, 2002). In fact, continuously presenting a monotonous teaching
style without diversifying teaching methods and being trapped in a cycle of covering
more topics and solving more problems without real understanding (teaching for
problem-solving), might lead to reduced effectiveness and a sense of diminished
professional achievement for mathematics teachers (Madigan & Kim, 2021). While
the topics in mathematics curricula remain largely unchanged, new approaches and
methods for teaching these topics are constantly proposed, such as the integration of
technology. Additionally, the academic and cultural diversity in classrooms enables

teachers to develop their observation and assessment skills to better understand
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individual student needs (Cassady et al., 2004). In light of these explanations,
heterogeneous classrooms offer significant opportunities for teacher development. The
disadvantages of 'inability to provide appropriate materials and support' and
'difficulties in classroom management and discipline’ could potentially be mitigated
by incorporating various teaching methods and strategies, which teachers have already
learned during their undergraduate education, into their mathematics teaching

processes.

Another positive aspect of heterogeneous classroom structures is that they foster the
development of problem-solving skills due to the emergence of various thinking styles
and approaches among students (Lubienski, 2000). In such classrooms, students from
diverse academic, cultural, and social backgrounds are present. This diversity helps
students to assess problems with approaches that feel more relevant to them and find
alternative solutions that suit their perspectives (Fuchs & Fuchs, 2005). For example,
while one student may propose solving a problem through drawing, another might
prefer creating a table. Presenting these solutions in the classroom environment allows
each student to be exposed to different problem-solving methods. If the teacher
provides an appropriate environment and grants students the opportunity to express
their ideas, students from diverse social and emotional backgrounds are expected to
come up with more creative and innovative problem-solving strategies, such as
brainstorming (Fuchs & Fusch, 2005). For instance, in discussing the topic of 'slope,’
there are often questions like, 'Find the length of a ramp at a 45-degree angle used for
unloading trucks." A wheelchair-bound student who experienced the difficulty of
navigating steep ramps can explain to their classmates that such a ramp, angled at 45
degrees, would be impractical for use since it would be too steep for wheeled devices.
This type of situation helps to bring real-life scenarios into the classroom. By
capitalizing on these differences and recognizing diversity as an opportunity, the
disadvantage of 'not being able to allocate fair and balanced time' mentioned by the

participating teachers can be mitigated.

Additionally, the participant teachers viewed the challenge of developing fair and
effective assessment methods for students of different academic levels as a

disadvantage of heterogeneous classrooms. After fulfilling specific configurations or

154



accommodations required for students with disabilities (such as printing exam papers
in large fonts, using text-to-speech applications for dyslexic students) or students with
significant learning difficulties, opportunities for assessment that leverage student

diversity can actually be provided.

In this context, Thompson and Kaur (2011, p.20) indicated that learning is
multidimensional, and presenting questions that measure the dimensions of 'Skills,
Properties, Uses, and Representations’ simultaneously can address the diverse

characteristics of students in the classroom. They explain these dimensions as follows:

1. Skills: This encompasses the procedural aspects that students should master. It
involves everything from the application of standard algorithms to the creation

or discovery of new algorithms, including the use of technology.

2. Properties: These are the underlying principles of mathematics, ranging from
the identification of properties used to justify mathematical reasoning to more
complex derivations and proofs.

3. Uses: This dimension refers to the application of mathematical concepts in
real-world scenarios or in relation to other mathematical areas. It includes

solving practical problems and creating mathematical models.

4. Representations: This involves the visual depiction of mathematical concepts
through graphs, diagrams, and other visual means, including standard and

innovative ways to represent these ideas.

By incorporating these dimensions into assessment tools, teachers can cater to the
varied needs and strengths of students in a diverse classroom setting. So that students

can succeed, at least in those dimensions in which they are proficient.

5.3. Differentiated Instruction

In the conducted interviews, it was observed that participant teachers made efforts to
differentiate their teaching, though these efforts did not encompass the entire class.
For instance, while MT Niyazi’s example of adapting lessons for a student working in

carpentry is a commendable instance of interest-based differentiation (Tomlinson,
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2017), it remained an individual-focused effort and did not engage the whole class.
Similarly, MT Safiye’s activity asking a student from a family with chickens to create
a graph was a fine example of interest-based differentiation but again was tailored to
an individual and didn’t broadly impact the class. Moreover, MT Safiye's activity
involving baking for girls and car repair for boys is an example of overgeneralization,
presuming all girls are interested in baking and all boys in mechanics. Though well-

intentioned, such efforts may not achieve the desired impact.

Furthermore, as previously mentioned regarding the teaching for problem-solving
approach, it was understood or observed that the problems used by teachers in the
instructional process are not well-structured. Typically, problems found in textbooks
or test books are solved in a sequential manner. Some teachers viewed solving

cognitively demanding questions at the end of a topic as a form of differentiation.

However, there was no indication that 'multiple entry and exit' problems (van de Walle
et al., 2012) were used, which allow for various difficulty levels and solutions.
Scherer’s (2019) study employed 'open problems,' where students chose the largest
number that they believed they could factorize into a factor tree. While some chose
single-digit numbers, others worked with hundreds or even thousands. In contrast,
participant teachers did not report using such problems that allow for individualized

responses.

On the other hand, although the participant teachers reported teaching 'to the average'
or 'to the majority’, they could not clearly articulate what they meant by ‘average'.
Furthermore, they were unable to provide detailed explanations on how they
determined this 'average'. This ambiguity complicates the planning of differentiations
according to students' readiness levels. Additionally, it can be inferred that
mathematics teaching 'to the majority', without clearly defining student needs, hinders

the process of differentiating content and instruction (Tomlinson, 2017).

Participant teachers SET Baki and MT-SAC Melek, who work in institutions where
teaching is based on individuality, reported that students' performance assessments are
meticulously conducted, leading to plans tailored with necessary differentiations.

Specifically, MT-SAC Melek, benefiting from the suitable technological infrastructure
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of their institution, mentioned using more teaching technologies such as ‘word wall'
and SCRATCH. However, other teachers’ claims of 'using technology in the
classroom' typically referred to utilizing electronic books on smart boards or showing
videos. There was no indication from these teachers of using visual-enhancing
software or applications like virtual manipulatives (Moyer-Packenham &
Westenskow, 2013) or GeoGebra (Ozgakir & Cakiroglu, 2019) in their teaching
process. In fact, MT Ismail admitted to not knowing these tools and even if known,
expressed no desire to use them. The teachers missed the opportunity to engage
students with innovative methods through differentiated teaching using technology.
They also failed to exploit the chance to adjust teaching pace, complexity level, and
strategies in a manner that could capture students' interests and present them with
challenges (Stanford, 2010).

In conclusion, while teachers seem to be aware of the basic principles of differentiating
instruction to address academic diversity, they choose not to employ these methods
due to various reasons, such as limited technology literacy, lack of time, or
unwillingness to invest the necessary effort. It cannot be expected of teachers to apply
differentiation in every lesson, topic, or learning objective (Small, 2020). However, to
create a mathematics teaching environment that includes all students, it is essential for
teachers to have a good understanding of individual students' interests and learning
styles. The discussion on the pressure of exams, which teachers persistently mention

as a barrier to differentiation, will be addressed in the next section.

5.4. Curriculum and Centralised Examinations

External examinations with significant consequences for both students and teachers
are commonly known as high-stakes tests. These standardized tests are utilized to
make crucial decisions affecting students, educators, schools, or entire districts,
primarily for accountability purposes (Amrein & Berliner, 2002). The high stakes
associated with these tests create substantial pressure for students (e.g. "Will I pass?"
or "Will my parents be disappointed?") and for teachers (concerns like "Will my class
achieve the high proficiency to place a high school?"). Such pressures inevitably

influence the way instruction is conducted in the classroom (Plank & Condliffe, 2013).
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In interviews with teachers, the pressure to prepare students for the end-of-middle-
school exams and the necessity to cover all topics in the curriculum were the most
emphasized factors. Teachers link their tendency to overlook student diversity and fail
to provide responsive teaching to the pressure of exam preparation. Indeed, it can be
argued that the pressure of exams underlies their preference for the 'teaching for
problem solving' approach and tendencies like ‘teaching to the average' or 'teaching to

the majority.'

There's considerable truth in these claims by the participants. One of the major issues
in both national and international mathematics education is the tension between what
is considered good mathematics teaching and the demands for higher standardized test
scores. Teachers often feel torn between giving students time to develop an
understanding of mathematical concepts and the pressure to produce higher test scores
(Litton & Wickett, 2009; Phelps, 2011).

Not only teachers but school administrations and even local education authorities, in
an attempt to ensure students are ready for standardized tests, add more summative
assessments throughout the year. However, this results in less time for teaching and a
rigid schedule that doesn't consider the pace at which children acquire skills and
construct knowledge.

Teaching to the test can be both good and bad. If curricula are well-developed by
educators and the test aligns with the curricula, then teaching to the test means
imparting the knowledge and skills we agree students should learn, fulfilling teachers'
legal and ethical obligations. Well-designed tests can reveal strengths and weaknesses
in programs, instruction, and students (Litton & Wickett, 2009).

However, according to Phelps (2011) teaching to the test can be harmful in two ways:
excessive preparation focusing more on the test's format and test-taking techniques
than on the subject matter, and reallocating classroom time from untested subjects to
tested ones (often reading and mathematics). Teachers often feel compelled to drill
students in test-taking techniques, but this doesn't always result in higher scores.
Participant teachers expressed that they feel obligated to solve more test-like questions

in preparation for exams, but this doesn't always lead to the desired success.
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Why do teachers persist in extensive test preparation? Partly because they are misled,
but also because it sometimes works for a reason: drilling on test questions only works
when the items closely match those on the upcoming test (Phelps, 2011). Additionally,
Darling-Hammond (2004) reported that schools with a high number of students
needing special education were penalized due to their low scores in centralized exams.
As a result, teachers felt compelled to continue preparing their students for these
centralized exams to avoid such penalties. Additionally, Peters and Oliver (2009)
noted that a significant market is developed around preparing for centralized exams,
leading both policymakers and teachers to be persuaded towards focusing on such
exam preparation. One underlying principle of teaching to the test is the belief that all
students should reach the same proficiency level set by a central authority within a
specific time frame (annually, according to grade level). Moreover, measuring
students' performance through standardized tests, aligned with grade/age-level
expectations established by the central authority, is viewed as the optimal approach
(Darling-Hammond, 2004). However, test developers may include extremely
challenging or skill-demanding items in exams to ensure the system's continuity and
to achieve a spread of scores among test-takers (Litton & Wickett, 2009). This
situation, in turn, raises questions about the appropriateness and effectiveness of

standardized tests in accurately measuring student performance.

As long as central and standardized tests exist (and their elimination seems nearly
impossible), mathematics teachers will not escape the pressures of high-stakes testing.
The question is ‘how teachers will respond?’. Van de Walle et al. (2012) advise that
the best way to succeed on high-stakes tests is to teach the big ideas in the mathematics
curriculum. Conceptually taught students who understand mathematical processes and

practices will perform well on tests, regardless of format or objectives.

Activities that are neither too hard nor too easy, but challenging and intriguing, make
good choices for meaningful learning and standardized test preparation. These
activities should have multiple solutions and access points, build on previous learning,
and offer challenge without being overwhelming (Litton & Wickett, 2009). Providing
problem-solving and communication skills prepares students well for standardized

tests, as evidenced by successful schools in Chicago and Massachusetts (Jerald, 2006).
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Schoenfeld (2002) concludes about mathematics curricula and standardized testing
that students from reform curricula (which offers ‘teaching through problem solving’
approach (Schroeder & Lester, 1989)) outperform those from traditional curricula in
conceptual understanding and problem-solving, though there are no significant
differences in basic skills tests. This suggests reform curricula can narrow the

performance gap between whites and underrepresented minorities.

In summary, teachers might be hiding behind exam pressures, either due to
misinformation or because it's perceived as the easier path with fewer problems from
parents or administrators. Perhaps the reason teachers perceive the purpose of
education as preparing students for tests is due to their own educational experiences
being predominantly focused on test preparation. Hence, mathematics teaching cannot
respond to diversity with a teach-for-testing approach, as it leaves no one to assist

those who are falling behind.

5.5. Suggestions and Implications for Future Studies

One of the key findings from this study, which explored mathematics teachers' views
on providing inclusive education in classrooms with academic diversity, is the need
for professional development activities that can influence ‘beliefs’ of mathematics
teachers. According to the traditional approach (e.g., Little, 1993), teacher change
begins with a shift in ‘teachers’ beliefs and attitudes'. This is followed by changes in
‘classroom practices', and finally, a change in 'student learning'. However, if beliefs
must change before behaviour, how can these beliefs be altered? Studies shown that
professional development (or broadly, professional learning) is the key factor in
changing beliefs (Desimone, 2009; Guskey, 2002).

According to Desimone's approach, i) teachers first participate in professional
development activities, ii) these activities enhance their knowledge and skills and alter
their attitudes and beliefs, iii) teachers then apply this new knowledge, skills, attitudes,
and beliefs in their teaching and iv) changes in teaching practices lead to improved
student achievement. On the other hand, another perspective suggests significant
changes in teachers' beliefs and attitudes are likely to occur only after evidence of

changes in student learning outcomes. Therefore, Guskey (2002) proposes a different
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approach: i) following professional development activities, ii) there is a change in
classroom practices, iii) change in student learning, and iv) change in teachers' beliefs
and attitudes. These two approaches highlight that professional development aims to
change classroom practices, beliefs and attitudes of teachers, and student learning
outcomes. Positive changes in these three components will lead to the delivery of more
inclusive mathematics education. When change in teachers occur, it will reduce the
marginalization of students and enhance both their academic and social success. From
the teachers' perspective, a significant sense of professional satisfaction will emerge.
In the context of the findings of this study, there is a need to develop professional
development activities that are more practice-oriented and involve active participation

of teachers, rather than just knowledge transmission where teachers remain passive.

Another inference that can be drawn from this study is the negative impact of
centralized exams on the implementation of inclusive education. While the reality that
centralized exams cannot be entirely eliminated is clear, the transformation of
mathematics education, and indeed general education, into a system entirely focused
on these exams, leads to the production of 'cookie-cutter' students (Pandina Scot et al.,
2009). The education system operates akin to a 'special preparation course' solely for
preparing students for these exams. From elementary school onwards, a teaching-for-
test approach forces students to continuously focus on solving test questions. While
it's natural for specialized preparation courses to do this, it's not appropriate for schools
to be used solely for this purpose (Peters & Oliver, 2009). Preparation for centralized
exams should not restrict curricula and classroom content. The existence of these
exams drives teachers towards exam-oriented teaching, which in turn limits the
diversity and creativity in instruction. However, assessment should be utilized to
enhance student learning, not just for preparing for standardized tests (Pandina Scot et
al., 2009). It’s crucial to broaden the format of centralized exams to consider students
with different learning styles and needs. For instance, employing assessment methods
that include open-ended questions could be beneficial. The goal of mathematics
education for students should not be merely to ‘fill in a box'. While there may be
concerns about the difficulty and subjectivity of evaluating open-ended questions,
according to data published by The Turkish Publishers Association (2013), more than

half of the printed educational books are related to exam preparation. Redirecting
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resources allocated for these books to student assessment and evaluation is feasible.
Additionally, considering students' classroom performances and their exams for
assessment should be contemplated. However, at this point, it’s essential to support
teachers in developing assessment methods suitable for different learning needs and
convince them of the necessity of doing so. Even if changes to the exam format are
not feasible, teachers and families should be convinced that teaching processes which
encourage active participation and learning of students are an effective approach for
preparing for exams, regardless of their format. This is because such teaching methods
help a deeper understanding, which in turn prepares students more effectively for
exams. Engaging students actively in their learning process both enhances their
learning of the subject matter and prepares them with the skills to perform better in

various exam circumstances.

On the other hand, the foundational recommendation for all other actions is the need
for dedicated teachers. It is inevitable that teachers will have criticisms about various
aspects of their profession. They might attribute the 'blame’ and 'responsibility’ to
others or to certain circumstances, which can often seem like an easy way out.
However, no educational approach, in mathematics or any other subject, will succeed
without the time and effort of teachers. Therefore, the only apparent solution for
teachers to truly impact their students is to work with dedication and commitment.
This means going beyond simply assigning blame to other things. Also, teachers
should take active responsibility for the learning environment and student outcomes.
Teachers can effectively address the diverse needs and challenges of their classrooms

only by engaging in dedicated efforts.
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APPENDIX C. CONSENT FORM

Gonillii Katihm Metni

Sayin katilimgi,

Orta Dogu Teknik Universitesi ilkdgretim Bslimii Matematik Egitimi alaninda “ORTAOKUL DUZEYINDE
AKADEMIK BASARI YONUNDEN CESITLILIK GOSTEREN OGRENCILERE MATEMATIK OGRETMEK” konulu
doktora tezim i¢in bir ¢alisma ylritmekteyim. Arastirmanin amaci; matematik dgretmenlerinin,
matematik basarisi yoniinden bireysel farkliliklarin gorildigi siniflarda, matematik 6gretmeyi nasil
tanimladiklarini ve algiladiklarini ve bu siniflarda matematik 6gretmenin onlar i¢in ne anlama geldigini
ortaya koymaktir. Bu kapsamda hazirlamis oldugum Olcegi tiim samimiyetinizle doldurmanizi rica
ediyorum. Calismadan elde edilecek olan verilerin sadece akademik amagch kullanilacaktir. Calisma
icerisinde gerektigi hallerde, 6gretmen isimleri takma isimler kullamlarak paylagilacaktir. Okul ismi
calisma igerisinde kullanilmayacaktir, onun yerine, gerekli hallerde, ¢alisma igerisinde ‘devlet okulu’,
‘Ozel okul’ tabirleri kullamlacaktir. Sizin taminmanizi saglayacak herhangi bir kisisel verinin kimseyle
paylasiimayacagini temin ederim.

Bu ¢alismaya katildiginiz icin simdiden tesekkiir ederiz. Arastirmaya yonelik sorulariniz olmasi
durumunda ya da ¢alisma hakkinda daha fazla bilgi almak icin Ars. Gor. Senol NAMLI (Tel: 0 5XX XX XX

XX; e-posta: | NG i < il<tisim kurabilirsiniz.

Bu calismada toplanan verilerin izniniz disinda hicbir sekilde herhangi bir yerde
yayinlanmayacadini teyit ederim. Aksi durumda géniillii katiimct hukuki yollara basvurabilir.

Adi-Soyadi: Senol NAMLI Tarih: ..../....202..

Bu calismaya géniillii olarak katiimay: kabul ediyorsaniz, liitfen asadida belirtilen yere isminizi ve
tarihi yazarak, géniillii katiimay: onayliyorum kutucugunu isaretleyiniz.

Katiliminiz icin tesekkiir ederim.

Adi-Soyadi: Tarih: .../.../202..
Goniilli katilmay onayhyorum [
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APPENDIX D. FIRST DRAFT ITEMS OF THE SCALES

OLCEK ILK TASLAK MADDELERI

Her 6grenci matematik 6grenebilir mi?

Her 68renci matematik 6grenmeli midir?

Her 68renciye matematik 6gretebilir misiniz?

"Tam 6grenciler matematigi ayni sekilde 6grenir." yargisina iliskin goriistiniiz nedir?

"Her bir 6grenci matematigi farkh sekilde 6grenir." yargisina iliskin gorisiiniiz nedir?

"Her bir 6grenci matematigi farkl sekilde 6grenir." yargisina iliskin goriisiiniiz nedir?

"Tam 6grenciler matematigi aym sekilde 6grenir, fakat farkl oranda 6grenir." yargisina
iliskin gbriginiz nedir?

"Tam dgrenciler matematigi ayni sekilde 6grenir, fakat farkl hizda 6grenir." yargisina iliskin
gorisiiniz nedir?

"Tim dgrenciler matematigi ayni sekilde 68rendigi icin; bitiin 68rencilere matematik ayni
sekilde anlatilmahdir.” yargisina iliskin goriistiniiz nedir?

"Her bir 6grenci matematigi farkli hizda 6grendigi icin; matematik 6gretiminde
farkhlastirma yapilmalidir." yargisina iliskin goriistiniiz nedir?

"Her bir 6grenci matematigi farkl sekilde 6grendigi icin; her bir 68renciye matematik farkh
sekilde anlatilmahdir.” yargisina iliskin goristiniiz nedir?

"Tim dgrenciler matematigi farkli oranda 6grendigi icin; her bir 68renciye farkl seviyede
matematik anlatilmalidir.” yargisina iliskin goristiniiz nedir?

Ogretim siirecinde teknoloji araglarinin kullanimini kapsayici bir matematik 8gretimini
destekler mi?
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APPENDIX E. MATHEMATICS TEACHER SELF-REFLECTIONS SCALE

ABOUT THEIR KNOWLEDGE
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APPENDIX F. MATHEMATICS TEACHER SELF-REFLECTIONS SCALE

ABOUT THEIR DOING
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1 | Biitiin 6grencilere matematigi dgretmek igin ayni yolu izlerim.

2 | Her 8grencinin, matematik dersinde sdylediklerine saygi duyarim.

3 | Matematik 6gretirken, her 6grenciye farkli diizeyde matematik anlatirim.

4 | Matematik dgretirken, 6grencilerin (gorerek, duyarak, yazarak, vb.) farkli 6grenme stillerini dikkate alirim.

5 | Matematik basarisi diisiik olan 6grencilere fazladan destek saglarim.

6 | Her 6grencinin, egitsel faaliyetlere esit seviyede erigimini saglamak igin uygun 6grenme ortamlar: olugtururum.

7 | Matematik 8gretim stirecinde, 6grencilerin farkli ihtiyaglarini kargilayabilmek igin mufredatin digina ¢ikarim.

8 | Hazirbulunusluk seviyeleri farkli olan 6grenciler igin ders igerigini uyarlarim.

9 | Her 8grencinin ihtiyacina gére matematik égretebilmek igin uygun stratejileri kullanirim.

10 | Her 6grencinin, egitsel faaliyetlere esit seviyede erigimini saglamak i¢in meslektaglarimla is birligi yaparim.

11 | Smfigi etkinliklerde, 6grencilerin farkli akademik ihtiyaglarina yonelik gesitlendirme veya diizenleme yaparim.

12 | Matematik dgretirken, 6grencilerin ilgilerine yonelik farklilagtirmalar yaparim.

13 | Matematik bagar: diizeyleri farkli olan dgrencilerin gereksinimlerine gore sinifimda farkli uygulamalar yaparim.

14 | Matematik bagar diizeyleri farkli olan 6grencilerin gereksinimlerine gore ev ddevlerini farklilagtiririm.

15 | Matematik basar1 diizeyleri farkli olan dgrencilerin gereksinimlerine gore derslerimi farklilagtiririm.

16 | Matematik bagarist yoniinden bireysel farkhiliklarin goraldugi simiflarda, 6gretim siirecinde goklu temsil bigimlerini kullanirim.
17 | Matematik basarisi1 yontinden bireysel farkliliklarin goriildugii siniflarda, 6gretim teknolojilerini kullanirim.

18 | Matematik bagaris1 yoniinden bireysel farklhiliklarin goruldagi siniflarda, smif yonetimini saglarim.

19 | Matematik basaris1 yoniinden bireysel farkliliklarin goriildiigii simiflarda, zaman kontroliinde zorlanirim.




APPENDIX G. MATHEMATICS TEACHER SELF-REFLECTIONS SCALE
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APPENDIX H. FINAL VERSION OF MATHEMATICS TEACHERS’

BELIEF SELF-REFLECTION SCALE

farkhlastirma yapilmasi gerektigine inaniyorum.
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Butiin 6grencilere, matematigin ayni sekilde 6gretilmesi gerektigine
1
= inaniyorum.
©
<
&
£ . Matematik basarnisi yliksek olan 6grencilere, fazladan matematik
4
E O6gretmeye gerek olmadigina inaniyorum.
Q
©
<
%—; 3 | Tim 6grencilerin matematigi ayni sekilde dgrendigine inaniyorum.
o
E
w Matematik bagarisi distik olan 6grencilere, matematik 6gretmeye
4
gerek olmadigina inaniyorum.
§ 5 Her 6grencinin matematigi farkh hizda 6grendigine inaniyorum.
=
=
o . Ogrencilere, akademik basari seviyelerine gére farkh édevler/gérevier
)
> . sas .
© verilmesi gerektigine inaniyorum.
&
£
. . Matematik 6gretirken, dgrencilerin ilgi alanlarina gore farkhlastirma
©
= yapilmasi gerektigine inaniyorum.
P
-% g Matematik 6gretirken, 6grencilerin hazirbulunugluk diizeylerine gére
80
O
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APPENDIX |I. THE DIFFERENTIATED CLASSROOM OBSERVATION
SCALE

Differentiated Classroom Observation Scale Protocol

Pre-Observation Phase

Before going to the teacher, the observer will contact the teacher to find a time that is convenient for the observation.
The following will need to be arranged before the observation date:

« Permission to observe from teacher

» Copy of lesson plan

» Teacher will visually identify targeted group of students in classroom (with color-coded name tags or teacher’s cho-
sen strategy)

« Teacher is made aware that there is a brief (5 minutes or so) pre-observation interview, and a short post-observation
debriefing.

Pre-Observation Interview

Before beginning the interview, please arrange to have the following questions answered. Some of this will be facilitat-
ed with prior contact with the teacher. In particular, having a copy of the lesson plan in advance would make the following
questions less laborious for the teacher to answer prior to the observation period. This is an informal interview that is merely
to gain essential descriptive information.

1. Is this lesson tiered? ___Yes (based on identification status)
___Yes (not based on identification status)
___Not explicitly, but cluster grouping will be used
—_No, all students completing same activities

2. Who developed this lesson? ____This teacher
___Other:

3. How closely will you be following the pre-designed lesson plan?

4. Have you used this lesson before?
What success have you noted with this lesson regarding this identified population?

5. Are learning contracts being used? ___Yes (multiple identified students)
___ Yes (single identified student)
_ Yes (not related to identified status)
__ Yes (TEP-determined)
__No

6. Has any of this lesson been compacted for any child?
If so, please explain the alternate learning activities that are substituting for the lesson.

7. What are the goals/objectives of this lesson?
8. Anything else the teacher wants to add before the observation:

Classroom QObservation Phase

School: Teacher:
Time of observation:
Total number of stud Number from identified group:

List additional adults in room, including time in room, role, and number of children served:

Five-Minute Segment Scoring (use DCOS Scoring Sheet)

During the observation period, please indicate for each 5-minute segment which of the following instructional activities were
in practice. There will be at least one per seg| and each segment will likely have more than one. The segment ratings
should be marked separately for the two groups of students: “Identified” and “Not identified.” In the event that there is no
way to distinguish between the two groups, make whole-group ratings in the “Not Identified” group location only.

In addition to the instructional activities, please also rate student engagement, cognitive level, and *“Learning Director” for
each 5-minute segment.

207



APPENDIX 1. (Continued)

Instructional Activity Codes

Instructional Actlvity Code Description
Lecture L Teacher lecturing to group of students
Lecture with Discussion LD Teacher-led lecture, with periodic student discussion (recitation)
Class Discussion CD Discussion in class, students are primary discussants
Small Group Discussion GD Discussion in class, but in small groups, not whole group
Problem Modeling by Teacher PM Teacher demonstrating how to execute a task
(e.g., working a math problem on board)
Student Presentation SP Studeni(s) presenting information fo the class
(either planned presentation or on-demand task)
Demonstration by Teacher D Teacher demonstraling a procedure to the class
(e.g., how to safely use lab equipment)
Questioning by Teacher Q Teacher asking question of student(s) in group setting
Student Responding SR Student(s) answarin? questions posed by teacher
(choral response included in this category)
Manipulatives M Student(s) working with terials to iustrate ab p
(e.g., math blocks)
Cubing o] Student(s) working with cubing curriculum materials
(differentiated, see Adams & Pierce (in press] for details)
Leaming Center(s) Lc Student(s) working at planned leaming center(s) individually or in small
groups (computer stations can be included if they are planned activities)
Anchoring activity before lesson AB Use of lesson-anchoring materials prior to teacher presentation of content.
(see Adams & Pierce [in press] for details).
Anchoring activity during lesson AD Use of lesson-anchoring materials during teacher presentation of content.
Anchoring activity after lesson AA Use of lesson-anchoring materials after teacher p ion of
Seat work-Individual Swi Student(s) working at desk on academic materials (independently).
Seat work-Group based SWG Student(s) working at desk on academic materials (groups).
Cooperative leaming CL Students working in a planned cooperative structure lo complete a task.
Role Playing RP Student(s) engaged in role play exercises
(e.g., “playing store” to practice counting change).
Teacher interacting with individual student TIS Teacher working with/talking to/helping individual student.
Teacher interacting with small group TIG Teacher working with/talking to/helping small group of students,
Technology use-Students TS Technolegy being used by students for reiated leaming activities.
Technology use-Teacher T Technology being used by the teacher for presenting instructional content.
Assessment activity A Student(s) engaged in a formalized assessment activity
(e.g., tes!; performance).
Pull-out activity, individual or group PO Student(s) removed from the room - no observation of these studenis
possible.
COther (o] List “other” activities.

Student Engagement, Cognitive Activity, & “Learning Director”

These are global ratings for each 5-minute

t. Thus, each seq

that is most representative of that time peried for that group.

will have only one rating for each of these two domains, the rating

Student Engagement Cognitive Activity “Learning Director”
Remember Who directs the learning, or makes the
L — Low engagement = 20% or fewer Understand decisions about the learning activities.
of students engaged in leaming Apply
Analyze Use the foliowing scale for making your
M~ Moderate engagement = 21 - 79% Evaluate segment ratings for the identified groups:
of students engaged in leaming Create 1 = Teacher directs all leaming.
2 - Teacher directs most learning.
H - High engagement = 80% or more Ratings are made in each segment 3 - Teacher and student share
students engaged in learning following the given scale: leamning decisions
1 ~ Not evident 4 - Student directs most learning
2 - Evident 5 — Student directs all leaming
3 - Well-represented
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APPENDIX 1. (Continued)

Differentiated Classroom Observation Scale: Scoring Form

Activity
gag: OL OMOH OLOMDOH 0L OM OH DL OMDH oL OM OH
Remember ® ® 0 ® 2 0 0O 2 0 [ONEOIN©) ® 0
Understand D @ 6 [OROINO) O @ 6 O @ 06 [ONNOINO)
identified | Cognitive | Apply © 909 C 20 Q@ o @ 06 [ONEONRC)
Analyze ® @0 ® @ 0 [ONRONKC) ® @ 0O 9 ®
Evaluate [ONNOIN©) [ONNCIN©) ® 2 0 [ONE - NK©] (OB ONNO)
Create O @ 9d © @ 0 (OO ® @ 0 [ONRO K]
Learning Director [oXeloXoXe) DO ®6 [oJeXeXoXo] [oXeleYoXo) D@ O6
1 2 3 4 B
Activity
Engagement oL OMOH OLOMDOH OLOMOH oLaMm oH oL OMOH
Remember [OBROIKC) (ONRONNO) [ONEONRCO) ® @ ©® ®© @ o
Not Understand (OO NNC) (OERONN©) ®© @ 0 o ® 6 (OO NNC]
Identified [ Cognitive | Apply [ONEORN) [ONONKC) ® @ 0 C @ 6 © @ 0
Analyze [ONRONEC) ® 2 0 (ONRONNE)] o @ 6 ® @ 0
Evaluate ® @ 06 [CENOIN©) [ONNORN©) ® @ 0 ® 0 0
Create ® 2@ o 2 06 O @ 0 [OENONKO] [ONNONNC)
e T S s

Holistic Observation Ratings

At the conclusion of the segment ratings, complete the following items, PRIOR TO the 1eacher debriefing.

Please describe how grouping (if any) occurred in this classroom:
Were differentiated practices used in the classroom for Identified and Not-identified students?
s VOS o _iNO
If Yes, please rate each of the following items based on your OVERALL perception, for each group separately.
tf No, simply respond in the “Not Identified Group” column, using the following scale for both:

SD | D 1 N [ A T SA [ NA

Strongly Disagree | Disagree | Neutral | Agree | Strongly Agree | Not able to respond, lack of evidence (use sparingly)

Identified Not identified
Group Group

This Jesson encouraged students 1o seek and value multiple modes of investigation or problem solving.

Students were reflective about their leaming.

The instructional strategies and activities respected and accounted for students’ prior knowledge.

Interactions among students demonstrated collaboralive learning environment,

The teacher clearly enjoyed working with this group.

Teacher demonstrated high level of content knowledge for lesson topic.

Transitions between activities were smooth and well coordinated.

Group procedures were clear, established, and understood by the students (automaticity was evident).

Anchoring activities were readily available and appropriate.

The classroorn management plan was clear and effective.

Learning activities were primarily student-directed.

Teacher served primarily as a “Sage on the Stage” to this group.

Post-Observation Debriefing & Reflection

Debriefing with Teacher Thank the teacher for the observation period, and use this last segment of approximately 5 minutes {o clarify
anything observed. Then, ask the teacher:
Is there anything you wanted to add regarding the observation before | leave? (take detailed notes)

Final Reflection After leaving the classroom, take a couple of minutes to make any other written comments that are relevant
or make the observation more contextually-based or comprehensive. Such issues may inciude the tone,
demeanor, or attitude of the teacher and/or students.
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APPENDIX J. INTERVIEW PROTOCOL

Bir ortaokuldaki 7/C smifinin 6grenci profili asagidaki gibidir.

Ahmet isimli erkek 6grencinin hikayesi su sekildedir: "Ogrencinin annesi ile babasi boganmis ve gocuk annesi ile birlikte yasamaktadir. Ogrenci simdiki
okuluna gelmeden 6nce tig farki okul degistirmek zorunda kalmis ve simdiki okulunda da sik sik devamsizlik yapmaktadir. Orta diizeyde zihinsel engelli tanisi
konulmusg olan dgrenci, 7. smifa kayitli olmasina ragmen, okuma yazmada zorlanmakta ve 4 iglemi bile hatali yapmaktadir. Simf igeresinde suirekli gezinmek
istemektedir. Ders esnasinda bir gorev veya etkinlik verildiginde bir dakika bile oturup verilen gérevi yapmayan birisidir. Ogretmenleri 6grencinin bu durumunu
bildikleri igin, ders diizenini bozmamak adima bu 6grenciye ders anlatmaya ¢aligmiyorlar, ders igindeki etkinliklerde “sen kendi bagimna takil” denilerek, 6grenciyi
dersten bir nevi soyutluyorlardi. Siniftaki akranlar1 da bu §grenciyle arkadaglik etmekten ve oyunlarina dahil etmekten gekiniyorlar ve onu digliyorlardr."
Aym simiftaki Bagak isimli kiz dgrencinin bilgileri ise su sekildedir: Ailesinin ekonomik durumu ve sosyo-kiiltiirel seviyesi oldukga yiiksektir. Ogrenciye
genel zihinsel yetenek alaninda iistiin yetenekli ve basarili tanilamast yapilmig ve BILSEM e kayithidir. Ailesinin dgrenciye kars1 ilgisi ve ondan beklentisi gok
yiiksektir. Ogrenci 7. simf diizeyinde olmasina ragmen, cebir grenme alant igin lise diizeyindeki fonksiyon ve polinom konularmmn &zelliklerini, geometri
dgrenme alaninda ise ¢gemberin veya dortgenlerin alamni integralin dzelliklerini kullanarak yapabilecek diizeyde bilgiye sahiptir. Smif igerisinde verilen bir
gorevi veya etkinligi diger arkadaslarina nazaran ¢ok daha hizh bitirdigi igin diger arkadaglarina ‘bdyle basit seyleri nasil yapamazsimz® diye alayc1 bir tavir
igerisine girmeye ve ders harici (camdan digariy1 izleme, defterini veya siranin iistiinii karalama, vb.) faaliyetler yapmaya baglamaktadir.

Ayrica, aymi sinifta, diger 6grenciler agisindan da matematik basaris1 yoniinden farkliliklar bulunmaktadir. Sinif seviyesi beklentilerini karsilayan ve ‘normal’
olarak tanimlayabilecegimiz dgrenciler de meveuttur, yavas dgrenen veya basarisi yilkksek 6grenciler de bulunmaktadir.

1. Gorligme

No Sorular Agiklama/Cevap

Ornektekine benzer bir sinifta derse girdiginiz ilk andan dersin sonuna kadar nasil bir siireg gegtigini anlatabilir misiniz?
» (Yeterince derin bilgi alamadigimda) Boyle bir siniftaki en son derste neler olup bittiginden bahsedebilir misiniz?
((Yeterince derin bilgi alamadigimda) Béyle bir siniftaki hatirladiginiz en iyi ve en ktii gegen derslerinizi anlatabilir
misiniz?

Géreve yeni baglayan bir matematik 6gretmenine veya ornekteki gibi bir sinifla kargilagmamig olan bir 6gretmene, bagar
duzeyleri gesitli seviyelerde olan 6grencilerin bulundugu bir sinifta matematik 6gretmeyi tamimlayacak olsaniz, neler
soylersiniz?
» (Yeterince derin bilgi alamadigimda) Bu §gretmene, dnerileriniz neler olurdu?
» (Yeterince derin bilgi alamadigimda) Ders planlama veya smif yonetimi ile ilgili neler énerirdiniz?
(Yeterince derin bilgi alamadigimda) Kullanabilecegi matematik dgretimi strateji onerileniz nelerdir?

Matematik 6grenme alanlarinin hepsini goz dniinde bulundurdugunuzda, smifinizdaki basaris1 digiik, yiiksek veya
3 ‘normal’ olan dgrencilerin tiimiini kapsayacak sekilde bir 6gretim yapabilmek igin kendinizi ne kadar hazir
hissediyorsunuz? Neden bu sekilde dugiindiguniizi, varsa gegmigteki uygulamalarmizla birlikte, agiklayabilir misiniz?
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APPENDIX J. (Continued)
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APPENDIX J. (Continued)

3. Goriligme

Sorular

Agiklama/Cevap

Matematik bagarist yoniinden farklilik gosteren dgrencilerin matematigi 6grenebilmesi igin nasil bir 6grenme - §gretme
stireci gergeklestirilmelidir? Neden?

Simfinizdaki farkli seviyelerdeki 6grencilere nasil bir matematik dgretim siireci gergeklestiriyorsunuz?
e Matematik 6gretiminizin, smiftaki tiim 6grencilerin akademik ve sosyal ihtiyaglarmi ne diizeyde kargiladigini
diigtiniiyorsunuz? Sebepleri ile veya drnekleriyle agiklayabilir misiniz?
» (Yeterince derin cevap alamadigim durumda) Sizce, 6gretiminiz en ¢ok hangi seviyedeki égrencilerin
akademik ve sosyal ihtiyaglarini karsiliyor? Neden boyle diigtintiyorsunuz?

Sinifinizda, 6zellikle 6grenme giigliigii yasayan veya tistiin yetenekli ve basaril 6grenciler veya farkli 6zel gretim ihtiyaci
olan dgrenciler (6r. engelli 6grenciler veya anadili Tirkge olmayan 6grenciler) igin, hangi farkli 6gretim uygulamalari
yapiyorsunuz? Ornekleri ile agiklayabilir misiniz?

o Olgme degerlendirme araglarinda hangi degisikligi yaptyorsunuz? Ornekleri ile agiklayabilir misiniz?

Sinifinizda 6zel egitim ihtiyact olan 6grenciler bulunmasa bile, farkli basart diizeyindeki 6grenciler igin 6gretiminizi ve
Slgme degerlendirme siirecinizi nasil farklhilastiriyorsunuz?
» (Detaylandirmak igin) Ogretiminizi, 6grencilerinizin ilgilerine gore nasil farklilastiriyorsunuz?
» (Detaylandirmak igin) Ogretiminizi, 6grencilerinizin hazirbulunusluk diizeylerine gére nasil
farklilagtirtyorsunuz?
» (Detaylandirmak igin) Ogretiminizi, 6grencilerinizin 6grenme stillerine gore nasil farklilagtirtyorsunuz?
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APPENDIX L. TURKISH SUMMARY / TURKCE OZET

GIRIS

Bir smifta 6grencilerin 6nceki matematik 6grenme deneyimleri, okul ortamina
asinaliklari, 6grenmeye hazir olma durumlari ve matematik kavramlarini kavrama
yetenekleri gibi ¢esitli akademik yonlerden farkliliklar gosterdigini diisiiniin. Bu
siiftaki matematik 6gretmeninin hedefleri, 6zellikle bazi sinif prosediirleriyle heniiz
tanisik olmayan Ogrencilere yardimei olmak igin tiim Ogrencileri yararli 6grenme
faaliyetlerine dahil etmektir. Ogretmen, her 6grencinin basar1 elde etmesini, yeni
Ogrenecegi konuyu mevcut bilgilerine baglamasini, gelecekteki konular igin
hazirlanmasini ve sinif arkadaslariyla kullandiklar1 yontemler ve tamamladiklari igler
hakkinda grup tartismalarina katilmasini istemektedir. Ancak, akademik olarak
cesitlilik gosteren 6grencilerin yer aldig1 siniflarda matematik 6gretmek 6gretmenler
icin karmasik bir gérevdir. Akademik olarak gesitlilik gosteren 6grencilerin yer aldigi
simiflarda 6gretimin karmasikliklarii tartismadan 6nce, homojen sinif ortaminin ne

oldugunu anlamak 6nemlidir.

Ogrencilerin benzer yetenek veya basar1 diizeylerine gore ayr1 smiflarda
gruplandirilmasi, Yetenek Gruplandirmasi veya homojen gruplandirma olarak
tanimlanmaktadir (Boaler, 2020). Bu ayrim tek bir sinif icinde gerceklesebilecegi gibi,
birden fazla sinifi da kapsayabilir. Yetenek gruplandirmasi bazi iilkelerde yaygin
olmakla birlikte (6rnegin, Amerika Birlesik Devletleri'nde 'tracking', Ingiltere'de
'setting' olarak kullanilmaktadir), birgok Avrupa ve Asya iilkesi yetenek

gruplandirmasi uygulamasindan uzaklagmaktadir (Boaler, 2020).

Ornegin, uluslararasi sinavlarda (6rnegin, TIMMS ve PISA) en basarili iilkelerden biri
olan Finlandiya, yetenek gruplandirmasinin esitlik arayisina engel teskil ettigi

goriisiinii benimsemektedir (Sahlberg, 2011). Benzer sekilde, Japonya'da da zorunlu
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egitim siiresince, dokuz y1l, 6grencilerin akademik yeteneklerinin veya kapasitelerinin

Ol¢iilmemesi gerektigi konusunda giiclii bir fikir birligi bulunmaktadir (Bracey, 2003).

Homojen smif sisteminin savunuculari, alt akademik seviye siniflarda miifredatin ve
Ogretimin 1iyilestirilmesi ve Ogrencilerin daha adil yontemlerle yerlestirilmesi
sayesinde, homojen sinif sisteminin diislik performans gdsteren 6grenciler lizerindeki
olumsuz etkilerinin azaltilabilecegini savunmaktadir (Gamoran & Weinstein, 1998;
Hallinan, 1994; Loveless, 1998). Ayrica, 68retmenler bu gruplarda 6grencilere daha
uygun konular ve gorevler verebileceklerine inaniyorlar, ancak pek ¢ok oOgrenci
kendilerine verilen islerin uygun derecede zorlayict olmadigint — "genellikle gok
kolay oldugunu" — belirtmektedir (Blatchford vd., 2008). Benzer sekilde, Nunes ve
digerleri (2009) yetenek gruplandirmasinin 6grencilerin ilerlemesini engelledigini
belirtmektedir. Ayrica, baz1 6grencilerin yararina, diger 6grencilerin zararina olan bu
sistem, diisiik ve orta seviye grup Ogrencilerinin akademik basarisini olumsuz
etkileyip, yiiksek basar1 gosteren Ogrencilerin akademik basarilarint belirgin bir

sekilde etkilememektedir.

Bunun yaninda, karma yetenek gruplamasi veya heterojen gruplama, farkli beceri ve
yeteneklere sahip 6grencilerin ayni1 okulda veya sinifta bir araya getirildigi bir 6gretim
stratejisidir. Heterojen siniflar, sadece yetenekler agisindan degil, ilgi alanlari, kiiltiirel
geemisler ve 6grenme stilleri acisindan da gesitli 6grenci gruplarim igerir. Bu tiir
smiflar, ileri diizey Ogrencilerden belirli derslerde veya genel akademik
performanslarinda zorluk yasayan 6grencilere kadar genis bir 6grenen yelpazesini
kapsayabilir. Yetenek gruplandirmasi veya homojen sinif sistemine kiyasla, karma
yetenek gruplamasi daha kapsayici bir egitim saglar ve Ogrenciler arasinda akran
Ogrenimi ve is birlikg¢i etkilesimler i¢in firsatlar sunar. Ayrica, heterojen veya karma
yetenek gruplari, tiim seviyelerdeki ogrencilere destek olan, daha adil bir 6grenme
ortamina katkida bulunur (Boaler, 2008; 2020). Gabaldon-Estevan (2020) tarafindan
yapilan bir inceleme ¢alismasi, ¢cocuklarin diglama ve ¢esitlilikle ilgili deneyimlerinin
arkadaslik tercihlerini 6nemli Olg¢lide etkiledigini gostermektedir. Bu, o6grenci
cesitliligine sahip okullarin, kapsayiciligi daha fazla benimseyen bir okul toplumu
olusturdugunu ima etmektedir. Heterojen ve homojen grup uygulamalari, Matematik

egitimi baglaminda degerlendirildiginde; Askew ve Wiliam (1995) tarafindan yapilan
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birden fazla calismanin gozden gecirilmesinde, matematikte daha yiiksek seviye
gruplariin, egitim materyallerinin Ozellikle onlar icin kisisellestirildiginde
performanslarinin arttig1 gézlemlenmistir. Bu nedenle, uygun o6gretim kaynaklari
kullanilmadiginda, 6grenci gruplandirmasinin akademik basarilari iizerindeki olumlu
etkilerinin beklenmemesi gerektigi sonucu ¢ikarilabilir. Ayrica, homojen 6grenci
gruplandirmasinin etkisiz olmasinin olasi bir nedeni, 6gretmenler arasinda birbirine
benzer bir 6grenci grubunu ogrettikleri varsayiminin yaygin olmasi ve bu nedenle bu
gruplar i¢inde gorevleri farklilastirmaya veya kisisellestirmeye gerek duymamalari
olabilir. Bu, bu gruplar i¢inde bile 6grenci farkliliklarinin var oldugu ve dikkate
alinmas1 gerektigi gercegini goz ardi eder (Boaler, 1997). Buna karsilik, Cernilec ve
arkadaslar1 (2023) tarafindan sunulan kanitlar, matematik egitiminde heterojen
gruplandirmanin benimsenmesini savunmaktadir. Bu bulgu, Linchevski (1995)
tarafindan daha once yapilan karsilagtirmali ¢alismalarla uyumlu olup, Linchevski’nin
calismas1 homojen gruplandirmanin matematik basaris1 agisindan 6nemli avantajlar
sunmadigini bulmustur. Aksine, heterojen ortamlardaki 6grenciler tutarli bir sekilde
istiin performans sergilemistir (Boaler, 1997; Leonard, 2001). Burris vd. (2006)
tarafindan yapilan bir arastirma, homojen gruplandirmalardan heterojen
gruplandirmalara gegis yapan 6grencilerin, matematik derslerinde 6nemli 6l¢lide daha
yiksek ge¢cme oranlarma sahip oldugunu gostermistir. Benzer sekilde,
Venkatakrishnan ve Wiliam (2003) tarafindan ortaokul diizeyinde yapilan bir ¢alisma,
ist grup simiflarda yer alan ve yliksek basar1 gosteren 6grencilerin bu gruplardan
minimal fayda sagladigini ortaya koymustur. Ancak, farkli yeteneklerin ayni egitim
ortaminda birlestirilmesi, 6zellikle diisiik performans gosteren dgrenciler i¢in 6Zrenci
ilerlemesine Onemli oOl¢iide olumlu etki yapmis, yiiksek performans gosteren
Ogrencilere ise minimal dezavantajlar sunmustur. Ayrica, Nunes ve arkadaslar1 (2009)
tarafindan yapilan calismalar bu bulgular1 daha da desteklemekte olup, heterojen
siniflardaki 6grencilerin, matematiksel akil yiriitme testlerinde akranlarin1 geride

biraktigini gostermektedir.

Heterojen veya karma yetenekli siiflarda, matematiksel olarak yiiksek yetenekli
ogrenciler, iistiin yetenekli ve hediye edilmis 6grenciler, hizli 6grenenler, sinif diizeyi
beklentilerini karsilayan orta diizeydeki Ogrenciler, yavas 6grenenler, matematikte

ogrenme giicliigii ¢ceken cocuklar, 6zel egitime ihtiyact olan 6grenciler ve engelli
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Ogrenciler gibi ¢esitli seviye ve kategorideki Ogrenciler bulunabilir. Bu smif ici
cesitlilik, heterojen gruplandirmanin veya karma yetenek smiflarinin Otesine

gecmektedir. Aslinda bu ¢esitlilik, kapsayici egitim anlayisi ile uyumlu bir durumdur.

Kapsayict egitim kavrami, engelli 06grencilerin  genel egitim simiflarina
yerlestirilmesinin  Gtesinde bir durumdur; egitim sistemlerinin, tiim Ogrenci
cesitliligine daha uygun hale gelebilmesi i¢cin kapsamli bir yeniden yapilandirilmasini
igerir. Bu ¢alismada, kapsayici egitimin genis tanimi dikkate alinmaktadir: sadece
engelli bireyler veya 6zel egitim ihtiyaci olanlar degil, ayn1 zamanda {istiin yetenekli
Ogrenciler veya etnik olarak dislanmis ya da ana dilinden bagka dilde 6grenim goren
ogrencileri de ayni simifta egitim gorebildigi bir smif ortami kastedilmektedir. Bu
calismada, heterojen sinif veya karma yetenek gruplandirmasi hem yetenek hem de
diger yonler acisindan herhangi bir sinirlama olmaksizin herkesin birlikte matematik
Ogrenebildigi bir ortam olarak goriilmektedir ve kapsayici matematik egitimini
olusturmay1 hedeflemektedir. Heterojen sinif, karma yetenek sinifi veya kapsayici
siif kavramlari, farkli gegmislere sahip 6grencilerin bir arada egitim gordiigii ve tiim
Ogrencilere, yetenekleri, ge¢misleri veya ihtiyaglari ne olursa olsun esit egitim

firsatlar1 saglayan ortamlarin olusturulmasini ifade etmektedir.

Yukaridaki agiklamalarda da goriildiigii gibi, 68renci yetenek seviyelerine gore
ayrilmus siniflara kiyasla, matematik egitiminin karma yetenek siniflarinda daha etkili
oldugunu one siirse de farkli diisiinme tarzlarina ve yeteneklere, g¢esitli 6grenme
seviyelerine sahip dgrencileri tek bir sinifta 6gretmek, 6grencilerin gesitli 6grenme
thtiyaclarin1 karsilamak i¢in O6nemli bir uzmanlik, dikkat ve beceri gerektirir
(Mevarech & Kramarski 1997; Rubin 2008). Ogretmenler, tim 6grencilerin degerli
hissettikleri ve diglanmadiklar1 bir ortam saglamada hayati bir rol oynarken, cesitlilik
igeren Ogrenci grubuna matematik 6gretmek, egitimcilerin 6gretimsel, sistematik ve
degerlendirme becerilerine sahip olmasini gerektirir. Ayrica, 6gretmeneler arasindaki
is birligi de 6nemlidir (Wang & Fitch, 2010; Wolfswinkler vd., 2014). Bu nedenle,
cesitlilik gosteren bir 6grenci grubuna matematik 6gretmek ve genis bir akademik
ihtiyag yelpazesine hitap eden egitim ortamlari olugturmak zorlayicidir. Bu, 6zel bilgi,
deneyim, beceri ve pozitif bir tutum gerektirir. Bu baglamda, 6gretmenlerin, heterojen

veya kapsayici smiflarda tiim 6grenciler i¢in matematik egitiminde basariya ulasmak
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icin biiyilk bir c¢aba gostermeleri gerekmektedir. Rouse (2008) su sekilde

belirtmektedir:

Etkili bir kapsayici egitim gelistirmek, sadece oOgretmenlerin bilgilerini
genisletmekle ilgili degildir; ayn1 zamanda onlar1 farkli seyler yapmaya tesvik
etmek ve tutum ve inanglarin1 yeniden gézden gegirmelerini saglamakla da
ilgilidir. Diger bir deyisle, bu, 'bilme', 'uygulama' ve 'inanma' boyutlar
hakkinda olmalidir (s. 12).

1.1. Cahismanin Amaci

Bu calismanin amaci, matematik basaris1 yoniinden bireysel farkliliklarin goriildigi
ortaokul siniflarinda, matematik 6gretimi konusunda matematik 6gretmenlerinin bilgi,
uygulama ve inanglarini arastirmaktir. Arastirmanin temel hedefiyle uyumlu olarak,

calismay1 yonlendiren asagidaki aragtirma sorulari su sekilde belirlenmistir:

I. Akademik olarak cesitlilik gosteren 6grencilere matematik 6gretmek,
matematik 6gretmenleri i¢in nasil bir deneyimdir?

ii. Ortaokul matematik Ogretmenleri, akademik olarak cesitli 6grencilere
Ogretim deneyimlerini nasil algilar ve tanimlarlar?

iii. Ortaokul Matematik Ogretmenleri i¢in akademik olarak cesitli 6grencilere
yonelik 6gretimin anlami, yapisi ve 6zii nedir?

iv. Ortaokul matematik 6gretmenlerinin akademik olarak ¢esitli 6grencilere
yonelik bilgi, inan¢ ve uygulamalari ile yas ve cinsiyetleri arasinda bir iligki

var midir?

1.2. Calismanin Onemi

Erisilebilen alanyazin, Ogretmenlerin goriislerinin veya yansitimlarinin; 6gretmen
egitim programlarinin etkililigini degerlendirme (Blake & Hanley, 1998; Barron,
2019; Rice, 2003), 6gretmenlerin beceri ve bilgilerini gelistirme (Darling-Hammond,
2000; Schmidt vd., 2011) ve 6gretmen degisimini kolaylastirma (Chapman, 2016) gibi
cesitli boyutlarda kritik bir rol oynayabilecegini vurgulamaktadir.

Bu bilgiler 1s18inda, bu calismanin 6nemi su sekilde 6zetlenebilir: Bu g¢alismanin
yararlanicilar1 arasinda akademisyenler, egitim politikasi yapicilart ve 6zellikle farkli

akademik yeteneklere sahip oOgrencilerle ilgilenen matematik Ogretmenleri yer

221



almaktadir (Tomlinson vd., 2003). Bu arastirma, akademik olarak ¢esitli yeteneklere
sahip 6grencilerin matematik egitimi alirken karsilastiklar1 zorluklar1 ve bu baglamda
Ogretmenlerin benimsedigi yaklasimlar1 inceleyerek mevcut literatiire katkida
bulunmaktadir (Gervasoni & Peter-Koop, 2020; Helgevold, 2016). Calisma, kapsayici
egitim kavramimin giderek daha fazla benimsenip ana akima girdigi bir donemde
giincel bir O6neme sahiptir (Dweck, 2006). Calismanin bulgulari, &gretmenlere
heterojen siniflarda farkli akademik seviyelerdeki 6grencileri daha etkili bir sekilde
Ogretebilmek icin pratik yonergeler sunabilir (Wang & Fitch, 2010). Calismadan elde
edilen bulgular, farkli akademik yeteneklere sahip 6grencilere matematik 6gretiminde
daha kapsayici bir egitim stirecine katkida bulunma potansiyeline sahiptir (Helgevold,
2016). Bu arastirma, ortaokul matematik miifredatin1 ve egitim fakiiltelerinin
miifredatini gelistiren politika yapicilar i¢in bir referans kaynagi olarak hizmet edebilir

(NCTM, 2014).
ALANYAZIN

Bu calisma temel olarak akademik cesitlilige sahip ortaokul siniflarinda matematik
Ogretimine odaklanmis olsa da ¢esitli akademik ihtiyaglara sahip 6grenci gruplarina
ozellikle yer verilmesi gerektigi diisliniilmiistiir. Bu nedenle, alanyazin kisminda; 6zel
egitim ihtiyaci olan 6grenciler ve 6zel egitim, iistiin yetenekli ve yetenekli 6grencilerin
egitimi ve dezavantajli O6grenciler ve onlarin egitimi hakkinda literatiir taramasi
sunulmustur. Ayrica, bu gruplarin matematik egitimi ile ilgili caligmalara da yer
verilmistir. Bunun ardindan, kapsayici egitim ve kapsayict matematik egitimi iizerine
yapilan arastirmalart hakkinda bilgi sunulmustur. Ayrica, 6gretmenlerin bilgileri,
ogrencilere kars1 tutumlari veya sinif uygulamalar1 ve inanglari ile ilgili ¢aligsmalar da
ele alinmistir. Fakat Tirk¢e Ozet kisminda bu bilgilerine detaylarina yer

verilememistir.
YONTEM

Bu caligmanin yiiriitiilmesi i¢in karma yontem tasarimi tercih edilmistir. Creswell
(2014) tarafindan karma yOntem tasarimi, tek bir ¢alisma veya projede veri toplama
ve analizi i¢in hem nitel hem de nicel tekniklerin biitlinlestirildigi bir arastirma

yaklasimina olarak tanimlanmistir. Karma yontem arastirma tasarimlari ¢esitli tasarim
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unsurlari ile sekillendirilebilir. Bu ¢alisma, Christensen vd. (2015) tarafindan onerilen

smiflandirmada yer alan 'Sirali-NITEL agirlikli' bir tasarimdir.

Aragtirmanin veri toplama siirecinde, oncelikle arastirmaci tarafindan 3 farkl 6lgek
gelistirmistir. Ogretmen Oz-yansitim 6lgekleri olarak adlandirilan bu 6lgekler; 19
maddeden olusan inang 6z-yansitim Olgegi, 15 maddeden olusan bilgi 6z-yansitim
Olcegi ve 19 maddeden olusan uygulama 6z-yansitim 6lgegi seklindedir. Fakat tiim
iilke genelinde veri toplama izni alinmis olmasina ragmen yeterince katilimciya
erisilemedigi i¢in Olceklerle ayrica veri toplamasi yapilamamis olup sadece dlgek
gelistirme asamasinda elde edilen veriler kullanilabilmistir. Takiben yar1
yapilandirilmig goriisme protokolii ile 5 farkli matematik 6gretmeni ve bir 6zel egitim
Ogretmeni ile miilakatlar gergeklestirilmistir. En son olarak da hem veri licgenlemesi
amactyla hem de verilere derinlik katmasi agisindan miilakata katilan matematik

ogretmenlerinden birisinin ders anlattig1 sinifta gézlem gerceklestirilmistir.

Olgeklerden elde edilen veriler nicel veri analizine tabi tutulmustur. Nicel veri
analizinde SPSS ve AMOS paket programi kullanilmistir. Olgek gelistirme
asamalarindan olan gegerlilik ve giivenirlilik analizleri yapilmistir (Secer (2015).
Diger yandan, elde edilen tiim nitel veriler ise MaxQDA nitel veri analizi yazilimina
aktarilarak, analizler MaxQDA iizerinden gerceklestirilmistir. Yar1 yapilandirilmis
goriismelerin analizinde tiimevarimsal analiz teknigi kullanilmistir. Tiimevarimsal
analiz, verilerin elde edildigi grubun sembolik diinyasini anlayabilmek i¢in, verilerin
kodlanarak kategori, alt kategori ve temalara ayrilmasi, sonrasinda ise kodlanan bu
kategori, alt kategori ve temalar arasindaki iligkilerin ortaya ¢ikarilmasi olarak ifade

edilebilir (Patton, 2002).
BULGULAR

Bu calismanin amaci, ortaokul seviyesinde akademik olarak cesitlilik barindiran
siniflarda matematik 6gretimi konusunda matematik 6gretmenlerinin bilgi, uygulama
ve inanglarini arastirmaktir. Bu kapsamda oncelikle 6gretmen 6z-yansitim dl¢eklerinin
gecerlilik ve giivenirligi ile ilgili bulgular sunulmus olup ardindan gorlisme ve
gozlemlerden elde edilen nitel verilerden elde edilen bulgular sunulmustur. Ogretmen

yansitimlarina yonelik yorumlamalar yapilmistir.
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4.1. Ogretmen Oz-Yansitim Olgeklerinin Giivenirliligine Iliskin Bulgular

Bu ii¢ 6lgek ile 442 ortaokul matematik dgretmeninden veri toplanmstir. Olgegin i¢
tutarlilik diizeyleri ve madde-toplam korelasyonlar1 SPSS 26 istatistik programi
kullanilarak incelenmistir. Verilerin gilivenilirlik analizi sonucunda Cronbach alfa
katsayilar1 'Bilgi Olgegi' i¢in a=.951, 'Uygulama Olgegi' icin 0=.875 ve 'Inang Olcegi'

icin 0=.550 olarak bulunmustur.

Bu sonuglara dayanarak, Bilgi ve Uygulama 6l¢eklerinin giivenilirlik katsayilarinin
yeterince yiiksek oldugu ve kabul edilebilir bir aralikta yer aldig1 goriilmiistiir (Secer,
2015). Ancak Inang 6lgegi igin giivenilirlik katsayisimin diisiik oldugu ve kabul
edilebilir araligin disinda kaldigi goriilmektedir. Uygulama ve Bilgi 6lgeklerindeki
maddeler bu tiir bir analiz i¢in uygun oldugundan, bu Slgeklerden madde ¢ikarilip
cikarilmayacagina agimlayici faktor analizi yapildiktan sonra karar verilmesi uygun
goriilmiistiir. Inang dlgegi igin, diisiik giivenilirlik katsayisinin nedenini belirlemek
amactyla madde-toplam korelasyonlart incelenmis, sorunlu maddelerin tek tek
analizden c¢ikarilmasi ve bu islemin alfa katsayisi yeterince yliksek bir seviyeye
ulasana ve daha fazla madde ¢ikarilmasi alfa katsayisina olumlu katki saglamayana
kadar devam ettirilmesi uygun goriilmiistiir. Sonug olarak, inang¢ 6l¢eginin kalan sekiz
maddesi (2, 6, 9, 10, 11, 12, 14 ve 17) icin Cronbach alfa katsayis1 .724 olarak

belirlenmistir.
4.2. Ogretmen Oz-Yansitim Olgeklerinin Yapi Gecerligine Iliskin Bulgular

Yapr gecerliligine iliskin bulgular kapsaminda Oncelikle veri setinin Orneklem
biiyiikliigii ve normalliginin tespiti i¢in Kaiser-Meyer-Olkin (KMO) ve Bartlett
Testleri yapilmistir. Takiben a¢imlayict faktdr analizi ve dogrulayici faktor analizi

gerceklestirilmistir.

Yapilan analizler sonucunda; veri setinin 6rneklem biiyiikliigliniin her ii¢ 6l¢ek icin de

yeterli oldugu ve normal dagilim gosterdigi sonucuna ulasilmistir.

Yapilan dogrulayici faktor analizi sonuglarina gore ‘uygulama 6z yansitim 6lgegi’ ve

‘bilgi 6z-yansitim Olgegi’ faktor yapisinin bir model olarak dogrulanamamistir. Bu
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sebeple 0zet kisminda inang 6z-yansitim dlgegine iliskin yap1 gecerliligi bulgularinin

sunulmasi uygun goriismiistiir.
4.2.1. Yap1 Gegerligine iliskin Bulgular: inan¢ Oz-Yansitim Olgegi

8 maddeden olusan Olgegin Ortiik yapisini ortaya koymak amaciyla yapilan agimlayici
faktor analizinde SPSS 26 paket programi kullanilmistir. Faktdr yapisini ortaya
cikarmak i¢in; aciklanan varyanslarin toplam degerleri, birikinti-yamag¢ grafigi ve
Paralel analiz (Watkins, 2000) bulgular1 bir arada degerlendirilmis ve Inang Oz-
yansitim Sl¢eginin 4er maddeden olusan 2 faktorlii bir yapiya sahip oldugu ortaya

cikartilmigtir.

Takiben; ortiik yapis1 ortaya konulan inang 6z yansitim 6l¢eginin dogrulayici faktor
analizleri AMOS 22 paket programi ile yapilmistir. Analiz sonucu ¢ikan bulgulara
gore, model uygunluk indeksleri gerekli standartlar1 karsilamaktadir. Sonug olarak, 8
maddelik inan¢ 6z yansiim Olgeginin iki faktdrlii yapismin bir model olarak
dogrulandig1 sdylenebilir. Birinci derece c¢ok faktorlii modelin dogrulanmasinin
ardindan, ikinci derece ¢ok faktorlii model i¢in analizler yapilmistir. Ancak, ikinci
derece ¢ok faktorlii yapinin bir model olarak uygun olmadig: belirlenmistir. Sonug

olarak, birinci derece ¢ok faktorlii modelin kullanilmasi uygun bulunmustur.

[lk faktér, 2., 6., 10. ve 12. maddeler olusmakta ve madde havuzu olusturma sirasinda
kullanilan "Tiim c¢ocuklar 6grenebilir" ve "egitilmeye degerdir" alt kategorileri ile
ilgilidir. Bu faktoriin "Egitim Hakkina Iliskin Inanglar" olarak adlandiriimasinin

uygun olacagina karar verilmistir.

Ikinci kategori altinda gruplanan 9., 11., 14. ve 17. maddeler, daha 6nce bahsedilen
madde havuzu alt kategorilerinden "Uyarlama ve Diizenleme" alt kategorisi ile
iliskilidir. Bu nedenle, bu faktor igin "Ogretimi Farklilastirmaya Iliskin Inanglar"

adinin uygun olacagi belirlenmistir.
4.3. Miilakatlar ve Sinif Gozlemlerinden Elde Edilen Bulgular

Heterojen smiflarda kapsayici egitim sunmaya yoOnelik matematik dgretmenlerinin

bilgi, inang ve Ogretim uygulamalarina yonelik 6z-yansitimlarini ortaya c¢ikarmayi
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amagclayan bu aragtirmanin nitel verileri, arastirmaci tarafindan gelistirilmis olan yar1
yapilandirilmig goriisme formu ile toplanmistir. Yar1 yapilandirilmis goriisme formu
akademik ¢esitlilik barindiran bir 6rnek sinif durumu ile baslayan ve toplamda 3 kisim
ve 11 sorudan olusmaktadir. Goriigmeler matematik Ogretmenleri ile bire bir
gerceklestirilmis olup, toplamda her bir goriisme siiresi bir bucuk saat ile ii¢ saat
arasinda degismistir. Katilimcinin izni dahilinde ses kaydi alinmistir. Uzun emek ve
zaman gerektiren ses kayitlarinin yazili dokiimi yapilmistir. Yazili dokiimler

(transkriptler) MaxQDA nitel veri analiz programi yardimiyla analiz edilmistir.

Goriismelerin analizi slirecinde sirasiyla su agamalar takip edilmistir: 1) ilk okuma ve
not alma, i) acik kodlama, iii) kodlarin kategorize edilmesi, iv) temalarin belirlenmesi
ve v) yorumlama ve baglanti kurma. Goriisme verileri, sinif gdzlemlerden elde edilen
verilerle gerektiginde desteklenmistir. Goriismeler ve sinif gdzlemlerinden elde edilen

veriler sekiz farkli tema altinda toplanmistir ve bunlar asagidaki gibidir:
- Ogretmen Yaklasimlari,

- Miifredat,

- Ogrenci Cesitliligi,

- Ogretimin Farklilastirilmast,

- Matematigin Dogasi,

- Aiile,

- Egitim Sistemine Elestiri,

- Inanglar.
4.3.1. Ogretmenlerin Ogrenci Cesitliligi Hakkindaki Yansitimlari

Matematik Ogretmenlerinin Ogrenci cesitliligine dair goriisleri farklilasmaktadir;
katilimcilar arasinda, 6zel egitim gereksinimi olan veya engelli bir 6grencinin genel
egitim smiflarindan ¢ikartilip 6zel egitim siniflarina veya daha da ileri gidip 6zel
egitim okullarina gonderilmesi gerektigini diisiinen 6gretmen var. Aksine matematik
dersinde akademik bir gelisme saglanmasa bile 6grencinin sinif ortaminda kalmasi

gerektigini ve arkadas sevgisi veya oyun oynamak gibi sosyal ihtiyaclarinin
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giderilmesi gerektigini diisiinen 6gretmenler de mevcut. Ikinci grupta yer alan
Ogretmenler okulun sadece bilgi aktarmak veya matematik Ogretmekten ibaret
olmadigin1 daha genis bir misyonu oldugunu savunmaktadir. Ozel egitim ihtiyaci olan
veya zor O8renen Ogrencilerin genel egitim smiflarinda kalmasini ama sartlar
saglanabilirse ‘gdlge 6gretmen’in sinif icerisinde o 6grenciye destek olmasini veya bu
saglanamiyorsa destek egitim odasinda miimkiinse 6zel egitim 6gretmeni destegi ve i
birligiyle 6grencinin bireysellestirilmis egitim programi dogrultusunda desteklenmesi

gerektigini oneren 6gretmen goriisleri de sunulmustur.

Akademik cesitliligin Obiir tarafindan bakildiginda, {istiin yetenekli ve basarili tanisi
konulmus bir 6grencinin de genel egitim siniflarinda engelli veya 6grenme gligliigii
yasayan bir 6grenci kadar zorlandigi goriisii hakimdir. Matematik 6gretmenlerinin
hepsinin ortak bir kaniya vardigi nokta 6gretimlerinin “Ortalama Seviye Yaklagimi1”
seklinde oldugudur. Ogretmenler, dgretim siirecinin genelinde cogunluga yonelik ders
anlatim siireci gergeklestirildigi i¢in 6rnek siniftaki Basak gibi bir 6grencinin giderek
sinifta yalmizlastigini, merak ve ilgisi tatmin edilemedigi i¢in motivasyon kaybi
yasadigini belirtmislerdir. Basitten zora dogru sorulan ve ¢oziilen problemler veya
somuttan soyuta dogru ilerleyen materyal kullanim1 egilimi iistiin yetenekli ve basarili
bir 6grencinin derse katilim saglamasinin ve ortak sinif kiiltiiriine adapte olmasinm
zorlagtirdi@1 hususu Ogretmenler tarafindan deginilmistir. Zenginlestirilmis Egitim
Programi1 kapsaminda Destek Egitim Odasinda uygun sartlar saglanarak yetenekli ve
basarili 6grencilerin i¢in ekstra ve farklilastirilmis bir igerek sunulabilecegini neren
ogretmenler olmustur. Fakat bazi velilerin bu uygulamay1 suistimal ettigini ve destek
egitim odasinda cocuguna 6zel ders aliyormuscasina davranilmasini talep ettigini
belirten 6gretmenler de olmustur. Ayrica iistiin yetenekli ve basarili 6grenciler i¢in
egitim sunan Bilim Sanat merkezinde gorev yapan matematik Ogretmeni, tistiin
yetenekli ve basarili 6grencilerin tanilanmasinda ve secilmesinde hatalar oldugunu
belirtmistir. Tanilama ve se¢menin gercekei bir sekilde yapilabilmesi durumunda bu
Ogrenciler icin ayr1 bagimsiz egitim kurulmasi gerektigini ve ayri miifredat
hazirlanarak sinav kaygisi olmayan bir 6gretim almalar1 gerektigini savunmustur. Bu
ogrencilerin hem akademik olarak hem de mesleki kariyerleri bakimindan
yonlendirilmesi noktasinda gerek rehberlik servisi gerekse uzman personelin is birligi

yapmast gerektigi belirtilen hususlardan birisidir. Matematik Ogretmenleri, bu
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Ogrenciler i¢in sinif igerisinde “Yeni Nesil Sorular’ olarak belirtilen ve daha ¢ok analiz
yetenegi, problem ¢ézme becerisi ve mantiksal muhakeme gerektiren beceri temelli
sorularin kullanilmas1 gerektigini ifade etmislerdir. Fakat burada simif dengesini
bozmamak adina siirekli bu problemlerin ¢6ziilmesinin sinifin geri kalaninin

zorlanacag1 ve kapsayiciligin saglanamamasina sebep olacagi aktarilmistir.

Siniftaki yalnizca akademik degil kiiltiirel cesitlilige de sebep olan bir diger unsur
olarak da miilteci 6grenciler ile ilgili 6gretmen goriisleri elde edilmistir. Miilteci
ogrenciler ile ilgili goriislerin arka planinda matematik Ogretiminin disinda kalan
unsurlarin oldugu anlasilmistir. Ogretmenler arasinda miilteciligin genel olarak iilke
capinda sorunlara sebep oldugunu belirtenler vardi. Diger yandan 6grenci ilgisinin ve
matematik yapma isteginin, miilteci 6grencilerin matematik 6grenmesindeki diger bir
unsur oldugunu belirtilirken baska bir 6gretmen matematik dersinde o 6grencilerin

Tiirk¢e bilmemesinden dolay1 ilerleme kaydedilemedigini belirtti.
4.3.2. Ogretmenlerin Heterojen Simflar Hakkindaki Yansitimlar

Cesitli akademik basar1 diizeylerine sahip 6grencilerin heterojen bir sinifta bir arada
yer almasina ve 0grenim gormesine yonelik farkli veya ortiisen 6gretmen goriisleri
olmustur. Ogretmenler o6zellikle uglarda yer aldigimi belirttikleri 6zel egitim
gereksinimi olan 6grencilerin miifredatta yer alan matematik konularinin tamamini
asla grenemeyecegini ve bu sebeple sinif diizeyindeki etkinliklerin gerisinde kalacagi
konusunda hem fikirlerdiler. Bu o&grencilere ekstra zaman ayirma istegi olan
ogretmenler bile belli bir asamadan sonra bu Ogrencilerin 6grenemedigini
gormelerinden dolay1 ve simif icerisinde dengenin saglanmasi agisindan vazgectigini
belirttiler. Ozellikle 6zel egitim gereksinimi olan dgrencilerin ders igi etkinlikleri
yapamayacagl ve onlarin ders diginda destek almalar1 gerektigi goriisii hakimdi.
Kaynastirma egitimine tabi olan Ogrencilerin yasal zorunluluk geregi
bireysellestirilmis 6gretim plani dogrultusunda 6grenim gérmeleri, 6gretmenin o plan
dogrultusunda Ogrenciye 0Ozgli ¢alismalar hazirlamasi gerektigini bildiklerini
belirtmislerdir. Fakat, 6gretmenler bu plan1 ya hazir matbu bir sekilde elde ettiklerini
ve bu plani takip etmedigini ya da kendileri hazirlasa bile zaman ydnetimi agisindan

simif igerisinde tamamini etkin bir sekilde uygulayamadigini belirten 6gretmenler
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olmustur. Ogretmenlerden bir tanesi 6rnek smiftakine benzer dgrencilerinin oldugunu
belirti ve 6grencinin basarisizliginin altinda yatan sebebin aslinda ailevi problemler
oldugunu ve herhangi bir engel tanilama veya kaynastirma egitimine yonlendirmenin
yapilmadan 6nce d6grencinin ailesi ile iletisime ge¢ilmesinin ve Rehberlik servisi gibi,
smif Ogretmeni ile goriisme gibi destek yapilari vasitasiyla Ogrencinin 6gretim
stirecine kazandirilmas: gerektigini ve matematik dersinde bireysellestirilmis egitim
planinin olup olmamasina gore matematik 6gretiminin sekilleneceginden bahsetti.
Ozel egitim 6gretmeni olan katilimci, dgrencinin en az kisitlayici ortam olan genel
egitim smifinda matematik egitiminin belki daha yavas olacagim1 ama sosyal
gelisiminin daha hizli olacagm belirtti. Ozel egitim 6gretmeni olan katilimcinin
degindigi bir diger husus ise bu Ogrencilerin kaynastirma egitimi kapsamina
alimmasinin ve basar1 saglanmasinin bir ekip isi oldugu; aile, arkadas idare herkesin
katki vermesi gerektigidir. Matematik 6gretmeni elinden geldigince ¢abalasa da tek
basina istenilen arzu edilen basar1 saglanamayacagini belirtti. Burada belirtilen
hususlar g6z onilinde alindiginda heterojen bir smifta basaris1 diisikk veya 6zel
gereksinimli bir 0grencinin derse katilimi i¢in en basta 6gretmenin kendisi olmak

tizere diger paydaslarin da katkisi olmalidir.

Bir diger yandan, Ogretmenler iistiin yetenekli ve bagarili grencilerin icin heterojen
bir sinif icerisinde 6grenim gdérmesinin, dgrencilerin tatmini agisinda zor oldugunu
bildiklerini fakat hem miifredat sinirlamast hem de sinif i¢i dengeyi saglayamama
cekincelerinden dolay1 6gretimi onlari merkeze alacak sekilde yapmadiklarini belirtti.
Bu konuda 6gretmenler bu seviyedeki 6grenciler i¢in ‘farkli ve zorlayici” kaynaklarin
belirlenerek bu oOgrencilerin matematik 6gretimin siirecinden kopmamalarinin

saglanabilecegini belirtti.

Ogretmenler heterojen sinifta matematik 6gretiminin zorlugunu belirmis olmalarina
ragmen ‘Seviye Sinifi’ olusturmasina da cesitli sebeplerle karst ¢ikmislardir. MT
Ismail seviye smifi olusturulmasini desteklemesine ragmen, en alt seviyedeki
siniflarda ders vermek zorunda kalmasi sebebiyle ve o 6grencilerle ders islemenin onu
tatmin etmemesinden dolayr bu durumdaki O6grencilere yaklagiminin degistigini
belirtti. Ayrica list seviye olarak tabir edilen sinifta da etkinlik, problem temelli

O0grenme gibi daha 6grenci merkezli yaklagimlarin uygulanmadigini, aksine ‘daha
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fazla test sorusu ¢ozmek’ amacinin oldugunu belirtti. Diger yandan, MT Safiye seviye
siifi uygulamast ile alt seviyedeki siniftaki 6grencilere yonelik ‘beklentiyi diisiirme’
egiliminden dolayi siniflar aras1 basari ugurumunun daha da artacagini; iist seviyedeki
sinifin yarar1 i¢in alt seviyedeki sinifta yer alan 6grenciler kurban edilecegini belirtti.
Diger yandan MT Merve ise seviye sinifi uygulamasinda iist diizey sinifta derse
girmenin, 6grencilerin ‘yliksek beklentilerini tatmin edememe’ veya Ogrencilerin
talepleri karsisinda bazen ‘yetersiz kalma’ durumlari ile karsilasacagi i¢in seviye sinifi
olusturulmasinmi istemedigini belirtti. Bu agiklamalar dogrultusunda homojen sinif
olusturulmasina ogretmenlerin karst oldugu ortaya c¢ikmistir. Ayrica homojenlik
saglanilmaya calisilsa bile hicbir sartta biitlin &grencilerin matematik basarisi
yonlinden Ozdes olacagi bir ortam olusturulamayacagi goriisii de oOgretmenler
tarafindan desteklendi. Homojen bir sinifta bile 6grencilerin ‘sosyal ge¢cmisleri’, farkli

yasanmigliklart olacagi icin farklilasma devam edecegi belirtildi.

Bir diger agidan bakildiginda ise, 68retmenlerin goriisleri dogrultusunda heterojen
siifta egitim goérmenin hem olum taraflari hem de olumsuz ydnleri oldugu ortaya
ciktr. MT Ismail, heterojen smiflarin dzellikle daha diisiik seviyedeki dgrenciler i¢in
faydali oldugunu diisiiniirken, ancak ayni zamanda daha yiiksek seviyedeki 6grencileri
asag1 cekebilecegini ifade etmistir. MT Safiye heterojen smnifin olumsuz ydnlerine
deginirken ‘6gretmen tiikenmisligine’ ve ‘ders planlamasinin zorluguna’ vurgu yapti.
MT Merve, heterojen siiflarin 6grenciler igin en iyi yaninin, 6grencilerin kendilerini
‘yalniz hissetmemesi’ oldugunu belirtti. Ogrencilerin, sinifta farkli basar1 seviyelerine
sahip diger Ogrencilerle birlikte olmalari, kendilerini yalmiz hissetmemelerine ve
basarilarini digerleriyle kiyaslayarak motivasyon kazanmalarina yardimer oldugunu
aktardi. Diger yandan ise heterojen siniflarin 6gretmenler i¢in zorlayici yanini, ‘hangi
seviyeye gore ders anlatilacagini belirlemenin zorlugu’ olarak gordii. Kendisinin,
farkli akademik diizeylerdeki 6grencilere uygun materyaller hazirlarken ve hangi
seviyede sorular ¢dzecegini kararlastirma asamasinda zorlandigini ve ‘verimlilik’

sorununu aktardi.
4.3.3. Ogretmenlerin Miifredat ve Merkezi Sinavlar Hakkindaki Yansitimlar

Matematik 6gretmenleri miifredati yetistirebilme kaygilar1 ve ders saatlerinin sinirh

olmasi nedeniyle akademik basar1 yoniinden ¢esitlilige sahip olan bir sinifta farkli

230



yeteneklere sahip Ogrencilere (yetenekli ve zorlanan Ogrencilere) tam olarak
deginemediklerini goriismeler icerisinde siklikla vurgulardir. Ogretmenler daha
etkilesimli ve etkinlik temelli 6grenme ortamlar1 sunmaya istekli olduklar1 ama bunu
miifredatin smirlamalar1 nedeniyle tam olarak gerceklestiremediklerini aktardilar.
Miifredatin kat1 yapisinin Ogretim siireglerine etkisi ve ozellikle sekizinci sinifta,
siavlara yonelik miifredat baskisi nedeniyle miifredat dis1 6gretim yaklagimlarini
uygulamada zorlanmasi1 ve miifredat dismna c¢ikarak Ogretim  siirecini
zenginlestirmedeki zorluklarina degildiler. Miifredatin gegmis yillara gore
sadelestirildigi ve 6grenci merkezli 6gretim siireglerinin gerceklestirilebilmesine firsat
taninmig olabilecegi belirtilse de yenilik¢i yontemlerin denenmedigi ve geleneksel
egitim yontemlerine bagli kalma egiliminden dolay1 bunun basarilamadig1 yoniinde
gorilisler sunuldu. Bir diger yandan miifredat geregi bir sonraki konuya ge¢mek
zorunda kaldig1 i¢in bazi durumlarda 6grencilerin konuyu tam olarak anlayamadigin
veya yapamadigimi gozlemleyerek miifredat sinirlamasinin olumsuz etkisini ortaya
koyan goriisler de belirtildi. Diger yandan Miifredatin her 6grencinin ihtiyag¢larina ve
yeteneklerine gore esnek bir sekilde uyarlanmasi gerektigini vurgulayan 6gretmen
goriisleri de vardi. Benzer sekilde meslek odakli olacak sekilde miifredatlarin
sekillendirilmesini 6neren goriisler ve yorumlar sunuldu. Miifredatta nerelerin 6nemli
oldugunu ve gerektiginde miifredati asma noktasinda nelere dikkat etmesi gerektigini

ogretmenlik meslegindeki tecriibe ile gelistigini belirten goriisler de sunuldu.

Matematik oOgretmenlerinin miifredat ile ilgili goriislerinin yaninda bu konuyla
dogrudan iligkili ve heterojen siniflarda kapsayici egitim sunmay1 dogrudan zorlastiran
bir unsurun da “Sinav Baskis1” oldugu yoniinde yansitimlar1 oldu. Hatta 6gretmenlerin
miifredat ile ilgili goriislerinin temelinde veya arka planinda 6grencileri merkezi
simnavlara hazir hale getirebilme kaygisinin yattigi ¢ikarimi yapilabilir. Sinav
baskisinin hem o6grencilerin matematik 6grenimine hem de 6gretmenlerin 6gretim
yaklasimlarmma dogrudan etki yaptigi fark edildi. Sinav odakli egitim sisteminin
Ogrencilerin matematik basaris1 iizerindeki genel algiy1 etkiledigi ve merkezi sinavi
kazanamayan bir 6grencinin genel olarak basarisiz kabul edildigi seklinde bir fikir
beyan ogretmenler oldu. Egitim sisteminin sinav odakli yapisinin, 68rencilerin farkli

ihtiyaclarina cevap verememe sorununu dogurdugu ortaya konuldu.
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4.3.4. Ogretmenlerin Ogretmen Yaklasimlar1 Hakkinda Yansitimlar

Katilimer 6gretmenler, miifredata ve merkezi sinavlara iligkin yukarida deginilen
goriislerini ek olarak, sinav odakli 6gretim yaklagimi ve miifredat kisitlamalarinin
nedeniyle matematik egitiminde 'siire¢ odakli' 6grenmeye vurgu yapilmadigini ve
bunun da heterojen smiflarda kapsayict egitimi zorlastiran bir faktdr oldugunu
belirtmislerdir. Soruyu ¢6zdii mii ¢6zmedi mi, yazilidan yiiksek aldi m1 almadi mu, iyi
bir liseye yerlesti mi yerlesmedi mi gibi ‘sonu¢ odakli yaklasimlara’ ydnelmek

zorunda kaldiklarin1 aktaran 6gretmenler oldu.

Bunun yaninda; Ogretim stratejisi olarak sinifin ortalama seviyesine gore ilerlemeyi
tercih ettiklerini ve uglardaki 6grencilere gore degil, ¢ogunlugun seviyesine uygun
icerik sunmay1 amacladiklarini belirttiler. Farkli 6grenci gruplarina 6zel olarak yonelik
bir egitim yaklagimi kullanmadigim1 ve smifin ¢ogunlugun miifredat beklentisini
karsilamasin bir basar1 kistasi olarak goren 6gretmen goriisleri paylasildi. Bu sebeple
smificerisinde ‘6grenci farkliliklarina yanit vermeme’ sorunuyla karsilastigini belirten
ogretmenler de oldu. Benzer sekilde Olgme Degerlendirmede siirecinde de ‘Ortalama
Seviye’ olarak tabir ettikleri ve az miktarda ¢ok kolay ve ¢cok zor sorunun yer aldigini

cogunlukla da orta diizey zorlukta sorularla sinif i¢i sinavlar1 yaptiklarini belirttiler.

Ogretmemelerin gériisleri dogrultusunda, &gretmenlerin bazilarinda ‘sorumluluk
reddi’ olarak nitelendirebilecegimiz durum gozlemlendi. Ogrenci basarisizhiginda
veya smif igerisinde akademik u¢urum olusmasinda, ilkokul 6gretmeninin, ailenin ve
hatta Ogrencinin etkisinin Ogretmene nazaran daha fazla oldugunu belirttiler.
Ogretmenler lisans ogrenimleri siiresince aldiklar1 egitimlerin pratige doniisiimii
konusunda elestirilerde bulundular ve daha ¢ok 6gretmenlik uygulamasi ve is basinda

egitim faaliyetlerinin 6nemini vurguladilar.

Gerek oOgrenimleri siirecinde gerekse mesleki gelisim faaliyetleri ile bilgi ile
donatildiklarin1 ama simnifta matematik Ogretme noktasinda bilgiyi uygulamaya
dontistiirmekte zorlandiklarint hem matematik 6gretiminde hem de heterojen sinifta
kapsayici egitim sunmak i¢in teoride iyi isleyen bilgilerin veya durumlarin, genel siif
ortamindaki uygulamaya déniistiiriilmesinin zorlugunu belirttiler. Ogretmenlik

mesleginin kazanilan tecriibelerle 6grenildiginin 6nemini vurguladilar.
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Fakat Matematik 6gretiminde basarili olabilmek icin 6gretmenin siirekli 6grenen
matematik 0gretimini gelistirmek istedigi halde cesaret ve gii¢ eksikliginden dolay1
veya ‘kapsayict matematik 6gretimi sunmada yetersiz’ nedeniyle isteksiz davrandigini
belirten dgretmen goriisleri de paylasildi. Ogretmenliginin ilk yillarinda matematik
Ogretimlerinin 6grenci farkliligina yanit veremeyip kendini gelistirmek igin yeni
Ogretim yoOntemleri arayisi igine girdigini ve bu kapsamda Ozellikle de isin igine
teknoloji entegrasyonunu da katarak Ogretim ortamim1 farklilastirmaya ve

zenginlestirmeye ¢alistigini belirten 6gretmeneler de oldu.

Matematik O6gretiminde kapsayict egitim sunma noktasinda en biiyiikk engelin bir
noktadan sonra ‘azalan 6gretme motivasyonu’ oldugunu belirten 6gretmenler de oldu.
Gergeklestirdigi matematik 6gretiminin 6zellikle yavas 6grenen veya ozel egitim
ihtiyact igindeki Ogrencilerde karsilik bulmadigini, bu &grencilere gerektiginde
bireysel destek sagladigi halde veya konuyu yer geldigin tekrar tekrar anlattig1 halde
matematik  0grenmesinin  gerceklesmedigini  veya temel konularin Otesine
gecemedigini gordiigi icin ‘mesleki tatmin/doyum’ saglanamadigi i¢in ‘tiikendigini’
belirten 6gretmenler oldu. Diger taraftan bakildiginda hizli 6grenen veya basarili ve
iistlin yetenekli Ggrencilerin talepleri karsisinda olusan ‘yetersizlik® hissinin de
matematik 0gretiminde verimliligini azalttigini belirten 6gretmenler olmustu. Fakat
ogretmenligin sadece bilgiyi 6gretmek veya nasil edinilecegini gostermekten ibaret
olmadigin1 Ogrencilerin sosyal, duygusal psikolojik karakterlerini de deginilmesi
gerektigini belirten, 6grencilere degerli oldugunun hissettirilmesi gerektigini yeri

geldiginde maddi manevi destek saglanilmasi gerektigini belirten 6gretmen gortsleri
de oldu.

4.3.5. Ogretmenlerin Ogretimi Farkhlastirmaya Iliskin Yansitimlari

Katilimer Ogretmenler matematik 6gretim siirecinde, smav baskisi ve miifredat:
tamamlama zorunlugundan dolayi, her zaman olmamakla beraber yeri geldiginde
icerikte, yeri geldiginde Ogrencinin sunacagi lriinde farklilagtirmalar yaptiklarini
belirtmislerdir. Ogretmenlerle yapilan goriismelerde, sorulan sorularin kolaydan zora
dogru gitmesini veya yavas 6grenen 0grenci gruplarina kolay sorular veya kazanimlar

iceren ekstra caligma kagidi hazirlamayi veya iistiin yetenekli 6grencilere ders sonunda

233



birkac¢ adet zor diye nitelendirdikleri sorular sormalarin1 da 6gretimi farklilagtirma
kapsaminda gormektedirler. Ozellesmis kurumlarda ¢alisan MT-SAC Melek ve SET
Ibrahim, smiflarinda gorece az sayida ogrenci oldugu ve miifredat yetistirme
zorunluklarin daha az oldugu ve smav kaygisini daha az hissettikleri i¢in ve ayrica
Ogretimlerinin bireysellik esasli oldugu i¢in dgretim siirecinde farklilagma yapmaya

daha ¢ok imkan bulabildiklerini aktardilar.

TARTISMA VE SONUC

Ogretimin odak noktas1 daha 6grenci merkezli bir yaklasima kaydig icin, akademik
basar1 yoniinden cesitlilik gdsteren 6grencilerin bir arada 6grenim gordiigii bir sinif
icerisinde, farkli 6grenenlerin ihtiyaglarina uygun olarak matematik 6gretiminin nasil
yapilacagi hususunda 6gretmenler nezdinde giderek artan bir talep vardir. Bu talepler,
Ozellikle basar1 skalasinda farkli uglarda yer alan engelli 6grencilerin ve iistiin
yetenekli 6grencilerin, hali hazirda farkli 6grenme hizlarina sahip olan &grencilerin
yer aldig1 heterojen siniflar i¢inde Ogretimi s6z konusu oldugunda daha da
belirginlesmektedir. Matematik Ogretimine, geleneksel olarak ardisik/kademeli
becerilerin gelisimi bir baska ifadeyle yeni bir konunun tam olarak &grenilebilmesi
icin Onkosul konularin 6grenilmek zorunda olmasi varsayimiyla yaklasilmistir. Bu
durum da matematik miifredat1 farklilagtirmanin daha zor oldugunun inanilmasina
sebep olmustur. Fakat, aslinda Matematigin biiylik bir kismi dogustan gelen
yetenekten ziyade dogru zamanda, dogru yerde dogru tesviklere sahip olmak ve dogru
sekillerde pratik yapmakla ilgili oldugu i¢in matematik 6gretmenlerine bu noktada
biiyiik gorevler diismektedir. Fakat kapsayici matematik egitimi sunabilmek i¢in
Ogretmenlerin  smif igerisinde gecirdikleri siireci anlamak ve yasadiklar
sorunlari/zorluklari belirleyebilmek 6nemlidir. Clink{i, basarili bir matematik 6gretimi
sunabilmek i¢in nelere ihtiya¢ duyduklarini bilmek, ¢6ziim 6nerileri sunma noktasinda
referans olacaktir. Bu kapsamda, mevcut calismada Ortaokul Matematik Ogretmenleri
icin, akademik olarak cesitlilik gosteren 6grencilere 6gretim yapmanin anlaminin,
yapisinin ve 0ziinlin ne oldugu arastirilmis olup 6gretmenlerin bu siniflardaki 6gretim
tecriibelerini nasil algiladiklar1 ortaya konulmaya calisilmigtir. Calismanin bu
boliimiinde, elde edilen bulgular ilgili literatiir 1s181inda tartisilacaktir. Ayrica, bu

bulgulara ve sonuca dayali olarak gelecekteki aragtirmalar i¢in Oneriler sunulacaktir.
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5.1. Ogretim Yaklasimlari

[k olarak tartisilacak olan bulgu matematik 6gretim tiiriine yoneliktir. Ogretmenler
siif igerisinde 6grenci ¢esitliliginin hem akademik olarak hem de sosyal olarak ¢ok
fazla oldugunu belirtmislerdir. Bu sebeple ‘ortalamaya gore’ 6gretim veya ‘gogunluga
yonelik’ 6gretim olarak adlandirdiklar1 6gretim gergeklestirdiklerini belirtmiglerdir.
Heterojen bir siifta matematik ogretim siireglerini aktarirken; ‘Problem ¢ézmeye
yonelik o6gretim (Schroeder & Lester, 1989)’ yaklasimi igerisinde olduklarinmi
belirttiler. Bu yaklasim, 6grencinin daha sonra problem ¢ozebilmesi i¢in bir becerinin
Ogretilmesi olarak ozetlenebilir. Problem ¢ézmeye yonelik 6gretim, genellikle soyut
kavramin 6grenilmesiyle baslar ve daha sonra 6grenilen becerileri uygulamanin bir
yolu olarak problem ¢ozmeye gecilir. Ne yazik ki matematik 6gretimine yonelik bu
yaklagim, bircok Ogrenci i¢in matematik kavramlarini anlama veya hatirlama
konusunda basarili olamamaktadir. Baz1 katilimci 6gretmenler, 6grencilere bir dizi
problemin nasil c¢oziilecegini gostermenin Ogrenciler i¢in en faydali yaklasim
oldugunu, zamandan tasarruf ederken zorluk yasamayi onledigini aktarmislardir.
Ancak 0grenmeye yol acan sey miicadeledir, dolayisiyla 6gretmenlerin miicadeleyi
ortadan kaldirma yéniindeki dogal egilime direnmeleri gerekir. Ogrencilere yardim
etmenin en iyi yolu ¢ok fazla yardim etmemektir (Lesh & Zawojewski, 2007). Ozetle,
Problem ¢6zmeye yonelik dgretim aslinda 6grencileri problem ¢6zmede ve matematik
yapmada daha 1yi degil, daha kotii hale getirebilir. Bu sebeple katilimci 6gretmenlerin
akademik cesitlilige cevap verememelerinin altinda yatan sebep ogrencilere firsatlar

tanty1p, 6zgiir alan birakmamalarindan kaynaklantyor olabilir.

Bir diger yandan, engelli 6grencileri i¢in 6zellikle de zihinsel engeli olan 6grenciler
ve matematik 6grenme giicliigii olan 6grencilere matematik 6gretmek i¢in yaygin

olarak onerilen Sistematik Ogretim teknigidir (Fuchs vd., 2011, Westwood, 2000).

Bu yaklasim, dogrudan anlatim tekniginden farkli olarak; yapilandirilmis bir sinif
icerisinde, 6gretmenlerin; hedefleri tanitmak, dnceden 6grenilen kavramlar1 gdzden
gecirmek, yeni becerileri modellemek ve rehberli ve bagimsiz uygulama saglamak
sistematik olarak belirli prosediirleri kullanarak matematik dersleri vermesi sekillinde
tamimlanabilir (McKenna vd., 2015). Sistematik Ogretim, bazi matematik egitimi

arastirmacilari tarafindan 6nemli bir yaklagim olarak goriilse de tek basina etkili olarak
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kabul edilmez; arastirmacilar, sayisal tekniklerde agik 0gretimin yani sira stratejik
disinme ve akil yiriitme firsatlarin1 iceren dengeli bir yaklagim oOnermektedir
(6rnegin, Baroody, 2006, 2011). Baroody’e (2011) gore bu 6grenci grubuna yalnizca
Sistematik Ogretim ile 6gretim yapmak; 6grencilerden beklenen talebin diismesine ve
daha az cesitlilikte firsatlarin sunulmasina sebebiyet verecektir. Bu durumda da daha
az beklenti, takiben daha az firsat sunulmasi ardindan daha da diisiik beklenti seklinde

bir kisir bir dongii baglayacaktir.

Bu bilgiler 15181nda katilime1 6gretmenlerin, 6zel egitim gereksinimli olan 6grencilere
yonelik sergilemis olduklari, sinif miifredatindan farkli daha ‘basit’ igerikli ekstra
calisma kagidi1 hazirlama veya sadece ‘seviyesine uygun’ oldugunu belirttikleri
problemlerde derse katilmalarini saglamalari onlardan beklentilerinin  diisiik
oldugunun gostergesidir. Bu slirecte takindiklari ‘ayristirarak kaynastirma’ yaklagimi,

beklenen akademik matematik basarisinin gelmemesine sebebiyet veriyor olabilir.

Bir diger yandan katilimc1 6gretmenlerin goriisleri iistiin yetenekli cocuklarin gelisimi
acisindan degerlendirildiginde 6gretmenlerin sinif igerisinde genellikle sadece konu
sonunda yer alan ‘zorlayici’ diye nitelendirdikleri problemlerle derse kattiklarini
belirtmislerdir. Bu kapsamda iistiin yetenekli ¢ocuklarin okul yasantisina ve 6grenme
stirecine en c¢ok etki ettigi goriilen gelisimsel Ozellikler asenkronik gelisim,
miikemmeliyet¢ilik ve asir1 duyarliliktir faktorlerine dikkat edilmesi gerekmektedir

(Uyaroglu, 2022).
5.2. Ogrenci Cesitliligi ve Heterojen Siniflar

Katilimer 6gretmenler, Heterojen smiflarda akademik cesitliligin olmasinin bazi

dezavantajlar barindirdigini aktardi. Bunlar su sekilde siralanabilir:

Ozellikle maddi ve insan giicii kaynaginm sinirli oldugu okullarda, farkli ihtiyag ve
yeteneklere sahip 6grencilere uygun materyal ve destek saglamak noktasinda katilimci
O0gretmenler zorlandiklarimi belirten goriisler sundu. Buna ilaveten, bazi fiziksel
engeller 6zel bir sinif/okul yapilandirmasi (tekerlekli araba rampasi, Braille alfabeli
kitap vs.) gerektirdigi i¢in bunun saglanmasinin zor olabilecegi aktarildi. Farkli
akademik diizeylerdeki 6grencilerin bir arada bulunmasi, 6gretmenler sinif yonetimi

ve disiplin hususlarinda zorluklar yasayabildiklerini aktard: (Hiperaktivite tanisi olan
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Ogrenciler gibi). Ayrica, miilteci O6grencilerle yasanilan iletisim sorunlarinin da

heterojen siniflarin dezavantajli yonlerinden birisi oldugunu vurguladilar.

Ogretmenler, tiim Ogrencilere adil ve dengeli bir sekilde zaman ayirmanin zor
oldugunu aktardilar. Baz1 durumlarda, daha fazla destege ihtiya¢ duyan Ogrencilere
odaklandiklarinda diger 6grencilerin ihmal edilmesi riskinin olacagin1 belirttiler. Daha
diisiik akademik seviyedeki oOgrencilerin kendilerini diger smif arkadaslariyla
kiyaslayarak ozgiiven eksikligi yasayabileceklerini yonelik 6gretmen goriisleri de
oldu. Baz1 6grencilerin ders iginde daha aktif katilim gdsterdiklerini, digerlerinin arka
planda kaldigini ve bu durumun 6grenciler arasinda etkilesim sorunlarina yol agtigini
ifade eden 6gretmen goriisleri oldu. Farkli akademik seviyedeki 6grenciler i¢in adil ve
etkili degerlendirme yontemleri gelistirmenin zor ve farkli sinav yapmanin da yasal

olarak da neredeyse imkansiz olabilecegini belirttiler.

Bu zorluklarin varlig1 yadsinamaz bir gercek olmakla beraber, heterojen sinifin olumlu
yonleri ile kapatilabilecek bir durumdur (Castellon vd., 2011; Seah vd., 2015; Sullivan
vd., 2006).

Heterojen sinif yapisinin en biiylik olumlu yonii sosyal becerilerin gelisimidir.
Ogrencilerin, farkli bakis agilarina saygi duymayi, sabirli olmay1 ve is birligi yapmay1
ogrenmelerine yardimcr olur. Ogrencilerin empati kurma ve baskalarinin
deneyimlerini anlama yeteneklerini gelistirir (Gervasoni, 2020; Lerman, 2000,
Shakespeare; 2013). Smif ortaminin ger¢ek yasamin bir minyatiirii oldugu
diisiiniildiiglinde, homojen sinif yapisinin kurulmasi veya cesitliligin az olmasi, her bir
Ogrenci grubu i¢in ilerleyen yasamlarinda veya is hayatinda zorluklara sebebiyet

verecektir.

Heterojen sinif yapisinin bir diger olumlu yonii de kapsayict matematik egitimi
sunabilmek icin ‘Ggretim yontemlerini ¢esitlendirme’ ve ‘farklilagtirilmis 6gretim’
gerceklestirme imkéani sunmasidir. Farkli akademik basar1 seviyelerdeki dgrencilere
matematik 6gretimi gergeklestirebilmek i¢in, matematik 6gretmenleri gesitli 6gretim
yontemlerini ve stratejilerini kullanma firsat1 bulabilirler. Ogretmenler, her grencinin
bireysel ihtiyaclarina uygun olarak farklilastirilmis 6grenme firsatlari yaratabilir. Bu

unsurlar katilimc1 6gretmenler tarafindan birer zorluk olarak algilanmis olsa da aslinda
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ogretmenlerin esnekligini artirir ve mesleki gelisimlerine katkida bulunur (Guskey,

2002).

Heterojen sinif yapisinin bir diger olumlu yonii de 6grenciler arasinda cesitli diisiinme
tarzlar1 ve yaklasimlarin ortaya c¢ikacak olmasindan dolayr problem c¢6zme
becerilerinin  gelistirmesine olanak saglamasidir (Lubienski, 2000). Heterojen
simiflarda gesitli akademik, kiiltiirel ve sosyal arka planlara sahip Ogrenciler yer
almaktadir. Bu cesitlilik, 6grencilerin bir problemi kendilerine daha yakin gordiikleri
yaklasimlarla degerlendirmelerine ve kendilerine uygun alternatif ¢6ziim yollar
bulmalarma yardimei olur (Fuchs & Fusch, 2005). Ornegin bir égrenci ¢izim yaparak
¢Oziim yapmay1 onerirken, bir digeri tablo olusturmayi tercih edebilir. Bu ¢oziimlerin
sinif ortaminda sunulmasi, her bir 6grencinin farkli ¢oziimleri gérmesini saglar. Farkl
sosyal ve duygusal ge¢mislere sahip 6grencilerin beyin firtinasi gibi yontemlerle daha
yaratici ve yenilik¢i problem ¢dzme stratejileri ortaya koymasi beklenebilir (Fuchs &

Fusch, 2005).

5.3. Farkhlastirilmig Ogretim

Ogretmenlerin akademik c¢esitlilige cevap verecek sekilde Ogretimi farklilastirma
yapmay1 ana hatlar ile bildikleri fakat (teknoloji okur yazarliginin az olmasi, zaman
ve emek ayiramama gibi) ¢esitli sebeplerle kullanmayi tercih etmedikleri sdylenebilir.
Aslinda, 6gretmenlerin, her derste her konuda veya her kazanimda farklilagtirma
yapmasi tabii ki beklenemez. Fakat 6grencilerin hepsinin dahil olmasini saglayacak
matematik 6gretme ortami olusturulabilmesi i¢in Ogrencilerin ilgileri ve 6grenme

stilleri gibi bireysel 6zelliklerini iyi tanimalar1 gerekmektedir.

5.4. Miifredat ve Merkezi Siavlar

Ogretmenlerle gerceklestirilen miilakatlarda, ogrencileri ortaokulun sonunda
girecekleri smnava hazirlama baskisi ve bu kapsamda miifredattaki konularin
tamamlanma zorunlulugu o6gretmenlerin {lizerinde en ¢ok vurgu yaptigir unsurdu.
Ogrencileri siava hazirlamak adina testlere hazirlik sorularindan daha ¢ok ¢dzmeleri
gerektigini diisiindiikleri i¢in, 6grenci gesitliligini gormezden gelme ve farkliklara

duyurali bir 6gretim sunamamalarin1 sinav baskisina baglamaktadirlar. Aslinda,
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derslerinde ‘Problem ¢ézmeye yonelik 6gretim’ yaklasimini tercih etmelerinde ve
‘ortalamaya gore’ anlatim, ‘cogunluga yonelme’ gibi egilimlerde bulunmalarinin

temelinde siav baskis1 oldugu sdylenebilir.

Katilimcilarin bu sdylemlerinde ciddi bir dogruluk payi bulunmaktadir. Ciinki
giiniimiizde (sadece ulusal degil, ayn1 zamanda uluslararas1 diizeyde) matematik
egitimindeki en biiyiik sorunlardan biri, iyi matematik 6gretimi olarak gordiigiimiiz
seyler ile standart testlerdeki puanlar1 yiikseltme talepleri arasindaki gerilimdir.
Ogretmenler sik¢a, dgrencilere matematiksel fikirleri anlamalari i¢in gereken zamani

verme arzusu ile daha yiiksek test puanlari elde etme baskisi arasinda sikisip

kalmaktadirlar (Litton & Wickett, 2009; Phelps, 2011).

Ogretmenler, yanlis bilgilendirme ya da ebeveynler veya idareciler tarafindan daha az
sorunla karsilasilan kolay bir yol olarak algilandig1 i¢in smav baskisinin arkasina
saklaniyor olabilirler. Belki de dgretmenlerin egitimin amacini dgrencileri sinavlara
hazirlamak olarak algilamalarinin nedeni, kendi egitim siireglerinin biiyiik bir kisminin
sinav hazirligina odaklanmis olmasidir. Merkezi ve standartlastirilmis sinavlar var
oldugu siirece (ve bunlarin ortadan kaldirilmasinin neredeyse imkansiz oldugu
disiiniildiglinde), matematik Ogretmenleri yiiksek baskili testlerin stresinden
kurtulamayacaklardir. Soru su ki ‘68retmenler bu duruma nasil yanit verecek?’. Van
de Walle vd. (2012), merkezi sinavlarda basarili olmanin en iyi yolunun matematik
miifredatindaki biiyiik fikirleri 6gretmek oldugunu tavsiye eder. Kavramsal olarak
ogretilen ve matematiksel siiregleri ve pratikleri anlayan 6grenciler, simnavlarin

formatina veya hedeflerine bakilmaksizin sinavlarda iyi performans gostereceklerdir.
5.5. Oneriler

Matematik 6gretmenlerinin akademik ¢esitlilik barindiran sinif ortamlarinda kapsayict
egitim sunmaya yoOnelik goriislerinin arastirildigi bu ¢alismadan elde edilen en biiytik
cikarim Ogretmenlerin ‘inanglarma’ etki edecek mesleki gelisim faaliyetlere duyulan
ithtiyagtir. Bu calismadan ¢ikan sonuglar baglaminda, sirf bilgi aktarimi yoluyla
gerceklesen ve 6gretmenlerin pasif olduklari bir mesleki gelisim faaliyetine degil, daha
cok uygulama iceren, Ogretmemelerin aktif katilim sagladiklart mesleki gelisim

faaliyetlerinin gelistirilmesi gerekmektedir.
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Bu ¢aligmadan yapilabilecek bir diger ¢ikarim ise merkezi sinavlarin kapsayici egitim
gerceklestirilmesine yonelik olumsuz etkisidir. Merkezi sinavlarin kaldirilamayacagi
gercegi asikardir fakat matematik egitiminin hatta genel olarak egitimin, tamamen
merkezi smav odakli hale getirilmesi, bir nevi “ayni kaliptan ¢ikmis” Ogrenciler
yetismesine sebebiyet vermektedir (Pandina Scot vd., 2009). Merkezi sinavlara
hazirlik, 6gretim programlarint ve ders igeriklerini sinirlamamalidir. Merkezi
sinavlarin varhigi, ogretmenleri smavlara yonelik Ogretim yapmaya ittigi igin
ogretimdeki cesitliligi ve yaraticiligr sinirlayici etkileri olmaktadir. Fakat, 6lgme ve
degerlendirme O6grencilerin 6grenip 6grenmedigini analiz etmek icin yapilmalidir,
smavlara hazithk igin degil (Pandina Scot vd., 2009). Ogrenciler i¢in matematik
Ogretiminin amaci sadece ‘bir kutucugun i¢ini karalamak’ olmamalidir. Merkezi
sinavlarin format1 farkli 6grenme stilleri ve ihtiyaglari olan 6grencileri de dikkate
alacak sekilde genisletmek onemlidir. Ornegin, a1k uglu sorular igeren degerlendirme

yontemleri kullanilabilir.

Son ve belki de yapilacak olan diger her seyin temelinde yatan 6neri ise 6gretmenlerin
‘Ozverili’ olmasi gerekliligidir. Ogretmenlerin kendilerince birgok elestirdigi husus
illaki olacaktir. ‘Sugu’ ve ‘yikiimliiliigii’ baska kisilere ve durumlara atfediyor
olabilir (ki bu ¢ok kolay bir yoldur.). Ogretmenlerin zaman ve emek ayirmadig: higbir
egitim yaklagimi sadece matematik 6gretiminde degil diger branslarda da basarili
olamayacak gibi durmaktadir. Bu nedenle, 6gretmenlerin 6grencilerine dokunabilmesi

i¢cin Ozverili bir sekilde ¢alismaktan baska hicbir ¢ikar yol goriilmemektedir.
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