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ABSTRACT

DESIGN AND DEVELOPMENT OF DIFFERENTIATED TASKS FOR 5™ AND
6™ GRADE MATHEMATICALLY GIFTED STUDENTS

Ozdemir, Duygu
Ph. D., Department of Elementary Education

Supervisor: Assoc. Prof. Dr. Mine Isiksal Bostan

July 2016, 313 pages

The purposes of this study were three fold. First of all, it was aimed to design
and develop differentiated tasks for 5 and 6" grade mathematically gifted students to
satisfy their cognitive, emotional and social needs. Based on this purpose, it was aimed
to explore characteristics of these differentiated tasks for 5" and 6" grade
mathematically gifted students. The other aims were to examine the benefits of these
differentiated tasks for mathematically gifted students in terms of satisfying their

cognitive, emotional and social needs and also benefits for teachers.

The participants of the study were the mathematically gifted students from two
different public schools. Students in four classrooms with three teachers in Altindag
district of Ankara was used in try outs and students in two classrooms with one teachers

in Yenimahalle district of Ankara were used as sample of the study. Seven
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mathematically gifted students from one hundred fifteen students in try outs and eight
students from sixty-one students were diagnosed as mathematically gifted students,
based on the teachers’ nomination and students’ scores in TOMAGS whose adaptation

to Turkish Language was conducted within the scope of this study.

Findings obtained from this design based research indicated that characteristics
of differentiated tasks for 5" and 6™ grade mathematically gifted students are gathered
in three categories as characteristics in terms of content, in terms of type and in terms
of implementation method. Moreover, the benefits of intervention to the teachers were
discussed under three main themes as benefits to teachers’ awareness on giftedness
and gifted education, self-adequacy and collaboration with other colleagues. Besides,
benefits of intervention to students were also gathered in three main headings as
benefits to satisfying students’ cognitive, emotional and social needs. As these findings
reflect, differentiated materials designed and developed through this process helped to
satisfy mathematically gifted students’ cognitive, emotional and social needs. By this
way, they could find opportunities to fulfill their needs in mathematis classrooms and
this also enabled the teachers to diminish gifted students’ related problems in

classrooms.

Keywords: mathematically gifted students, differentiated tasks, design based research
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BESINCI VE ALTINCI SINIF MATEMATIKTE USTUN YETENEKLI
OGRENCILERE YONELIK FARKLILASTIRILMIS ETKINLIKLERIN
TASARLANMASI VE GELISTIRILMESI

Ozdemir, Duygu
Doktora, Ilkdgretim Béliimii

Tez Yoneticisi: Dog. Dr. Mine Isiksal Bostan

Temmuz 2016, 313 sayfa

Calismanin amaglari ii¢ kisimdan olusmaktadir; ilk olarak, matematikte tistiin
yetenekli besinci ve altinct sif Ogrencilerinin zihinsel, duygusal ve sosyal
ithtiyaclarim1 karsilamaya yonelik farklilagtirilmis materyallerin tasarlanmast ve
gelistirilmesi amaglanmistir. Bu baglamda, besinci ve altinct sinif matematikte {istiin
yetenekli Ogrencilere yonelik gelistirilen materyallerin karakteristik 6zelliklerini
incelemek amacglanmistir. Calismanin diger amaglari, gelistirilen materyallerin
matematikte Ustiin yetenekli ¢ocuklarin zihinsel, duygusal ve sosyal ihtiyaglarini

karsilamak adina faydalari ile caligmanin 6gretmenlere olan faydalarini incelemektir.

Veriler Ankara/Altindag bolgesinde bulunan bir devlet okulunda gérev yapan

ic 0gretmen ile dort ayr1 sinifta ve Ankara/Yenimahalle bolgesinde bulunan bir devlet
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okulunda gorev yapan bir 6gretmen ile iki ayri sinifta bulunan 6grencilerden 2014-
2015 egitim 6gretim yili bahar doneminde toplanmistir. Bu okullarda bulunan 115
Ogrenciden yedisi ile 61 Ogrenciden sekizi 08retmen aday gosterme ve Tiirkce
adaptasyonu bu tez calismasi kapsaminda yapilan TOMAGS test puanlarina gore

matematikte {istlin yetenekli olarak tanilanmustir.

Tasarim tabanli arastirma modelinin kullanildigr bu g¢aligmanin bulgular
besinci ve altinct smif matematikte listiin yetenekli dgrencilere yonelik gelistirilen
farklilastirilmis materyallerin 6zellikleri; igerik bakimindan 6zellikler, etkinlik ¢esidi
bakimindan 6zellikler ve uygulama metodu bakimindan 6zellikler olarak ii¢ ayri alt
kategoride toplanmistir. Ayrica, bu materyallerin smif igerisinde kullanilmasinin
Ogretmenlere faydalari ise, 6gretmenlerin farkindaliklarina, 6z yeterliliklerine ve diger
calisma arkadaslariyla isbirliklerine faydalar1 olmak iizere ii¢ ayr alt kategori altinda
toplanmistir. Son olarak, materyallerin matematikte {stiin yetenekli 6grencilere
yonelik faydasi ise onlarin zihinsel, duygusal ve sosyal gelisimlerine faydasi olarak ii¢
alt baglik altinda toplanmistir. Caligmadan elde edilen bu bulgular gostermistir ki,
siire¢ boyunca tasarlanan ve gelistirilen farklilagtirilmis materyaller matematikte iistiin
yetenekli 0grencilerin zihinsel, duygusal ve sosyal ihtiyaglarini karsilamak adina
onemli faydalar saglamistir. Boylece, bu Ogrenciler matematik derslerinde
ithtiyaclarina cevap verebilecek firsatlar bulabilmis ve bu durum 6gretmenlerin {istiin
yetenekli cocuklara iliskin siiflarinda yasadiklar1 problemleri azaltmalarina da

yardimci olmustur.

Anahtar Kelimeler: matematikte {istiin yetenek, farklilastirilmig etkinlik, tasarim

tabanl arastirma
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CHAPTER 1

INTRODUCTION

In contemporary world, gifted children are one of the prize possessions that a
country can have (Hannah, James, Montelle, & Nokes, 2011). It is important to provide
systematic support to the gifted student, who “shows, or has the potential for showing,
an exceptional level of performance in one or more areas of expression” (National
Association for Gifted Children, 2005, p. 4) because it is the social requirement of a
country to enhance the potentials of gifted students to the highest possible level (Trna,
2014). Among those, mathematically gifted students, who see the world “through the
mathematical eyes” (Krutetskii, 1976, p.302), have the potential to contribute to the
development of a society because they have great skills that may reshape their country
and its future (Davasligil, 2004). Thus, unique qualities of gifted students are valued
by most countries (Hannah, James, Montelle & Nokes, 2011; Maryland, 1972) and
they engage in studies in order to diagnose and reveal their mathematically gifted
students’ potential since they now recognize that this potential brings about leadership

in terms of economic and social aspects (Ficic1 & Siegle, 2008).

Although gifted education has recently become prominent and drawn much
attention in the area of research, due importance is still not given in practice (Morisano
& Shore, 2010; Wilkins, Wilkins, & Oliver, 2006). In most of the countries, gifted
students are seen as students who need special education; hence, gifted education is
approachedwithin the special education category (Anderson, 2013; Baykog; 2014,
Mogensen, 2011). However, within this category it is the disabled who are given much
more emphasis as gifted students are regarded to be the lucky ones (Chamberlin &
Chamberlin, 2010; Eris, Seyfi, & Hanoz, 2009). Similarly, an essential part of regular
education is mostly designed to reach the fundamental objectives for regular students
or the ones experiencing difficulty in the learning process (Chamberlin & Chamberlin,
2010). There is a belief that it is luxury to modify instruction for the able who can

1



succeed without special effort; that is, gifted students do not need extra support; in
fact, they even have advantage because of their superiority (Anderson, 2013; Eris et
al., 2009; Tomlinson, Tomchin, & Callahan, 1994). However, in reality giftedness is
a disadvantage and needs more attention and support (Baykog, 2010); as a
consequence, “the student most neglected, in terms of realizing full potential, is the

gifted student...” (National Council of Teachers of Mathematics, 1980, p. 18).

In regular classrooms, where gifted students spend most of their time, they have
to do the same tasks, at the same time and at the same pace with other students
(Baykog, 2011; Diezmann & Watters, 2001; Dimitriadis, 2011; Johnson, 2000;
Sriraman, 2013; Maryland, 1972). Unfortunately, there are not any modifications for
the gifted and they suffer from unequal opportunities due to messy repetitions, simple
tasks and memorizations, which do not satisfy cognitive and emotional needs of the
gifted student (Baykog¢, Aydemir, & Uyaroglu, 2014; Diezmann & Watters, 2001;
Hannah et al., 2011; Johnson, 2000; Sriraman, 2013). Although many of these students
seem to be content with their learning process and happy with their academic success,
they may actually be dissatisfied and their cognitive or psychosocial needs may go
undetected (Maggio & Sayler, 2013). Nonetheless, based on the equity principle of
education (Van de Walle, Karp, & Bay-Williams, 2013), it is their right to benefit from
differentiated educational opportunities parallel to their needs (Wilkins et al.,2006).
Furthermore, it is a misunderstanding that all gifted students always have a high level
of motivation and a great enthusiasm towards lessons and studying; on the contrary,
they lose their motivation easily when they are not interested and are not challenged
enough (Johnson, 2000; Shaughnessy, 2004); hence, classrooms may not sufficiently
meet gifted students’ needs (Reis & McCoach, 2000; Martin & Pickett, 2013).
Therefore, these unsatisfied gifted students cannot achieve their potential and this may
result in poor work habits in their future lives (National Research Center on the Gifted
and Talented, 1995; Ford, Alber & Heward, 1998; Martin & Pickett, 2013;
Winebrenner & Berger, 1994).

Gifted students need specialized help to be successful in educational settings
although they can learn easier than other students in classrooms (Johnson 2000;

Tomlinson et al., 1994). This is also valid for mathematics classes. The tasks in
2



mathematics classes should effectively meet their needs. However, the mathematics
tasks in primary or secondary education mostly focus on arithmetical operations or
practice exercises of the learned concepts (Karaduman, 2010). As stated in most
studies, challenge at an appropriate level is very important for both cognitive and
emotional development of gifted students (Diezmann & Watters, 2001; Johnson, 2000;
Freeman, 2000; Lens & Rand, 2000; Wallace, 2000). As well as challenge, tasks that
are interesting or require a higher level thinking written in different formats like
problem solving, intelligence question, etc could be included in mathematically gifted
students’ tasks. However, when these modifications or differentiations are not applied
or are misapplied, a slow and meaningless pace of the lessons results in dissatisfied
students who get bored in classrooms (Shaughnessy, 2004). Even worse, this lack of
enjoyment may lead to a negative disposition towards mathematics in which
disposition has a crucial role (Maxwell, 2001; Park & Park, 2006).

In addition to these cognitive and emotional needs, gifted students’ social
developmental needs are another issue that requires emphasis (Colangelo & Davis,
2003). As Vygotsky states, social interactions could shape the students’ thoughts
(Driscoll, 2000). However, the nature of the difference in their interests and
developmental properties may cause difficulty in popularity and communication with
classmates (Baykog, 2014; Cornell, 1990). For example, they sometimes have to
develop adverse behaviors like concealing their giftedness in order not to be regarded
as a ‘geek’ by the class (Delisle, 1982; Higham & Buescher, 1987). Likewise, social
and emotional problems that gifted students experience in their relationship with their
peers may lead to loneliness and serious social drawbacks in gifted students’ future
life (Morelock & Feldman, 2003). Hence, these cognitive, emotional or social
problems may lead to underachievement (Davis & Rimm, 2004; Montgomery, 2000;
Philips & Lindsay, 2006; Shaughnessy, 2004). Many gifted underachievers find school
work as unattractive, senseless, irrelevant and something not worth the effort (Ford et
al. 1998; Martin & Pickett, 2013). Therefore, identification and development of
giftedness should be carried out with specified tasks because it may result in unwanted

consequences such as underachievement, lack of cognitive, emotional or social



satisfaction and related classroom management problems (Baykog, 2010; Saunders,

2003; Seeley, 2004).

In classrooms, teachers have unique opportunity to see and realize gifted
students’ potential because those students spend most of their time and engage in
different activities at their schools (Diezmann & Watters, 2001; Tiesco, 2003;
VanTassel-Baska, 2005). That is, teachers are in the forefront of the educational
process of gifted students and this priority gives them the key role to fulfill their needs
(Baykog, 2010; Delisle, 2003; Mogensen, 2011). However, most of the mathematically
gifted students are either at a loss and remain unidentified due to their teacher’s lack
of awareness (Baykog, 2011; Freehill, 1981; Rotigel & Fello, 2004). For mathematics
lessons, it is crucial to provide the gifted with opportunities to use their full potential
and increase their self-confidence in feeling the enjoyment of succeeding mathematical
tasks (Anderson, 2013; Rotigel & Fello, 2004; Wilkins et al., 2006). If the teacher does
not make extra effort, classroom tasks may become uninteresting and unnecessary for
gifted students throughout their lives (Martin & Pickett, 2013). For this reason,
teachers should use some specialized approaches, methods, revisions and tasks to

provide solutions for the problems that their giftedness experience (Park, 2005).

At that point, teachers also need to enhance their knowledge because gifted
students may become the more problematic ones in terms of both classroom
management and cognitive requirements (Baykog, 2011). However, even if teachers
know students and want to facilitate their giftedness, most of the teachers are not well
equipped and do not feel self-adequate in terms of knowledge and skills such as
advanced content knowledge and alternative pedagogical strategies for gifted students
(Rakow, 2012; Martin & Pickett, 2013). Moreover, gifted students are different from
children who are considered to be normally developed in terms of their emotional
developments, and this emotionality makes them more vulnerable to their teachers’
behaviors and attitudes (Baykog, 2011; Karnes & Bean, 2001; Uyaroglu, 2011). That
is, being unmotivated, reluctant or uninterested is not a deficiency on the part of
students; rather, it is teachers’ duty to make classroom tasks appealing by making the
tasks interesting and connecting them to students’ lives (Seeley, 2004). Therefore, due

to the fact that gifted students have differentiated needs in terms of cognitive, social
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and emotional properties, teachers should modify or use differentiated classroom tasks
to meet these needs as well as those of regular students (Martin & Pickett, 2013;
McCollister & Sayler, 2010; Gadanidis, Hughes & Cordy, 2011; Reis &McCoach,
2000; Rotigel & Fello, 2004; Uyaroglu, 2011).

Based on this need and gap in the field, this study aimed to design and develop
differentiated tasks for 5™ and 6" grade mathematically gifted studentsto satisfy their
cognitive, emotional and social needs in mathematics classrooms. In line with this, this
study aimed to explore the characteristics of these differentiated tasksdesigned for 5%
and 6" grade mathematically gifted students to satisfy their cognitive, emotional and
social needs. Moreover, as the other purposes of the study, it was aimed to explore the
benefits of these tasksto satisfy 5" and 6" grade mathematically gifted students’
cognitive, emotional and social needsand also the benefits toteachers. Hence, the

following research question with its sub-questions will be answered.

1) How can differentiated tasks be designed and developed for 5" and 6" grade
mathematically gifted students to satisfy their cognitive, emotional and social
needs?

a) What are the characteristics of differentiated tasks designed for 51" and 6™
grade mathematically gifted students to satisfy their cognitive, emotional
and social needs?

2) What are the perceived benefits of these tasks to the teachers?

3) What are the perceived benefits of these tasks designed to satisfy 5" and 6" grade

mathematically gifted students’cognitive, emotional and social needs?

1.1. Significance of the Study

Gifted students differ from regular students in terms of their developmental
properties and they attend classes where all other regular and inclusive students are
educated together (Anderson, 2013; Baykog¢, 2010; Diezmann & Watters, 2003;
Freeman, 2000; Karaduman, 2010; Mogensen, 2011). In those environments, gifted
students are exposed to repetitions in classrooms, whereas they process new

information quickly and are eager to move on to other concepts or problems (Preckel,
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Gotz, & Frenzel, 2010). Nonetheless, they have to wait for the other students to
complete their tasks and to process the information by remaining silent in their desks
in an orderly fashion, which makes them bored (Hammer, 2002). They are even
sometimes not allowed to move on to the following pages in their textbook (Baykog,
2011; Chamberlin & Chamberlin, 2010). However, this is not fair and reasonable for
mathematically gifted students who have the inner ability to perform more than these
regular tasks (Johnson, 1994; Karaduman, 2010). Likewise, when it is considered from
Vygotsky’s (1978) point of view, they have to follow other students’ zone of proximal
development by proceeding at the same pace with others. However, it is also essential
for the gifted to scaffold in their own zone of proximal development to learn more
advanced mathematical concepts (Anderson, 2013; Koshy, Ernest, & Casey, 2009;
Subban, 2006). For this reason, gifted students need some differentiated opportunities
in classrooms enabling them to proceed with their own pace in their own zone

ofproximal development.

As previously stated, it is gifted students’ right to benefit from educational
opportunities (Baykog, Aydemir & Uyaroglu, 2014); moreover, it is essential for the
well-being of their country. Furthermore, unless they are challenged and their needs
are met, they may be perceived as the most difficult students or troublemakers by their
teachers (Chamberlin & Chamberlin, 2010). The gifted students may be misbehaving,
interrupting instruction or might be trying to do the items quickly and carelessly to do
away with the task (Anderson, 2013; Dimitriadis, 2011). Providing proper educational
opportunities is not only beneficial for them but also for teachers in terms of classroom
management (Anderson, 2013; Diezmann & Watters, 2003; Dimitriadis, 2011).
Accordingly, whether they are the most troublesome students or most manageable ones
in the classroom, gifted students who are remain unidentified, who are not guided and
who are not provided with proper opportunities are at a loss and become
underachievers (Martin& Pickett, 2013) because they are deprived of proper and
special resources in classroom environments (Hertberg-Davis, 2009; Kanevsky, 2011).
Hence, instead of meeting the curriculum requirements in a repeating motion, teachers,
educators and curriculum developers should pay attention to “where students are”

(Van de Walle et al., 2013, p. 35), and then plan and differentiate curriculum tasks in
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accordance with the gifted students to perform their full potential accordingly
(Colangelo & Davis, 2003; Davis & Rimm, 2004). Moreover, although there are some
general characteristics that gifted students have in common, they are not similar in
their needs (Morisano & Shore, 2010). Since all gifted students are different,
differentiated instructions are required to meet the needs of those students, which is
stated in the curriculum as “Individualized Education Programs” (MoNE, 2013, p. 14;
Tomlinson, 2002). Moreover, due to their oversensitive and vulnerable characteristics,
gifted students need socioemotional support (Callard-Szulgit, 2003; Fonseca, 2011).
Hence, it is also important to assess classroom practices in terms of emotional and
social benefits to gifted students. To sum up, mathematically gifted students require
more systematic support in classrooms due to the nature of both mathematically gifted
students and the mathematical content itself (Diezmann & Watters, 2003; Johnson,
2000; Sriraman, 2013; Trna, 2014).

In parallel with these needs, studies have become heavily concentrated on the
importance of differentiation and modification in line with the needs of gifted students
(Anderson, 2013; Baykog, 2010; Chamberlin & Chamberlin, 2010; Ficic1 & Siegle,
2008; Gadanidis et al., 2011; Hekimoglu, 2004; Pierce, Cassady, Adams, Neumeister,
Dixon, & Cross, 2011; Rotigel & Fello, 2004; Sternberg, Ferrari, Clinkenbeard, &
Grigorenko, 1996; Tieso, 2002; Tomlinson et al., 1994, Wilkins et al.,2006). Similarly,
the existing research studies in the literature about mathematical giftedness have
mostly centered on the need for and the importance of differentiating, identifying and
guiding mathematically gifted children within schools (Diezmann & Watters, 2003;
Dimitriadis, 2011; Figic1 & Siegle, 2008; Mogensen, 2011; Rotigel & Fello, 2004;
Sriraman, Haavold, & Kyeonghwa, 2013). However, there is an inadequacy in studies
on designing applicable tasks for mathematics lessons and how to develop these
differentiated tasks with teachers and mathematically gifted students in classrooms.
Likewise, as stated by Gavin, Casa, Adelson, Carroll and Sheffield (2009), studies on
mathematically gifted students’ need for challenge and as stated by Hammer (2002),
studies concentrating on the emotional dimensions of mathematically gifted students
under the age of 12 are scarce. Although some researchers (Baykog, 2014; Bicknell,
2009; Cornell, 1990; Cross, 1990; Neihart, Pfeiffer, & Cross, 2015) mentioned about
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emotional and social needs of gifted students, development of appropriate tasks
benefical to satisy these needs are nonexistence. That is, studies reflect the requirement
for the development of proper differentiated curriculum tasks in classrooms. In line
with this, it is also required to assess these tasks in terms of satisfying gifted students’

cognitive, emotional and social needs as well as their benefits to teachersin classrooms.

Additionally, few studies on gifted and mathematically gifted students were
carried out in Turkey in the accessible literature (Altintas, 2009; Aydemir &
Cakiroglu; 2013; Aygiin, 2010; Budak, 2007; Boran, & Aslaner, 2008; Karaduman,
2010). Even though gifted students need unusual and different tasks, according to the
few studies in the literature, gifted students have lack of activities, which hinders the
development of their potential in mathematics courses in Turkey (Altintag, 2009)
(Budak, 2007; Karaduman, 2010). According to the findings of a needs assessment
study, creative activities are useful in enhancing gifted students’ abstract thinking and
are needed in the education of gifted students in Turkey (Aygiin, 2010). Additionally,
gifted students suffer from some limitations in mathematics classrooms, such as being
bored, finding the subject easy, performing messy and similar works, being exposed
to lack of understanding by the teacher and lack of sources (Aydemir & Cakiroglu;
2013). To sum up, as is the case with most countries, in Turkey, the educational system
1s inadequate in providing the required opportunities to their gifted students (Aygiin,
2010; Caglar, 2004; Karaduman, 2010). Moreover, research studies concentrating on
the gifted students and gifted education is highly scarce; hence, they should be
increased in both quality and quantity (Ozeng¢ & Ozeng, 2013). To this end, this study
aimed to overcome these deficiencies in the area by providing research and practice
based suggestions for mathematically gifted students’ educational needs in regular
classrooms. Furthermore, it was also intended to search about the benefits of these

suggestions to gifted students and teachers.

To conclude, as the gap in both theory and practice indicates, students need
differentiated tasks, and teachers need to use those tasks in their classrooms. It is a fact
that planning of materials or tools based on these students’ specialized needs and
characteristics is essential and appropriate to maximize their potential (Reger, 2006;

Subotnik, Olszewski-Kubilius, & Worrell, 2011). Thus, absence of those tasks result
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in problems within gifted mathematics education. However, the designing and
development of differentiated tasks and their evaluations in terms of benefits to
teachers and students in real classroom environments in Turkey have not been studied
yet. Due to this gap and crucial need felt in this area, this study aimed to design and
develop differentiated tasks for 5™ and 6" grade mathematically gifted students in
mathematics classrooms as well as exploring the benefits of these tasks to

mathematically gifted students and their teachers.

1.2. Definition of Key Terms

Giftedness: “Someone who shows, or has the potential for showing, an exceptional
level of performance in one or more areas of expression” (National Association for
Gifted Children, 2005, p. 4).

Mathematically Gifted Students: Mathematically gifted students have a relational
understanding between numbers and symbols, understand their relation to real life, and
they prefer to use mathematical concepts by using different ways with an unusual
speed and accuracy (Figic1 & Siegle, 2008; Sriraman et al., 2013). In this study, based
on the scores of the Test of Mathematical Abilities for Gifted Students (TOMAGYS),
the students who have a high and very high possibility of mathematical giftedness,
obtaining more than 120 quotient scores, were determined as mathematically gifted

students.

Differentiated Tasks for Mathematically Gifted Students: These are tasks that are
developed in line with the differentiated characteristics of mathematically gifted
students to meet their diverse needs in mathematics classrooms. In this study, forty
differentiated activities in numbers and operations domain were developed based on
the characteristics of differentiated tasks for 51" and 6" grade mathematically gifted

students; they were designed and developed throughout the study.

1.3. My Motivation for the Study

As both a researcher and a mathematics teacher, | have had experience in and
conducted studies on mathematically gifted students in regular mathematics

classrooms for five years. My own experiences, observations and conversations with
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experts, teachers and students shaped my opinions about mathematically gifted
students and their needs in classroom environments. | also conducted scientific studies
with gifted students and teachers. All these shaped my own perspective, which makes
me feel the need to provide the gifted with the necessary opportunities for their
educational and developmental needs. In classrooms, gifted students are ignored due
to their high grades; teachers think that they have already learnt everything. However,
I believe that these students should be provided with other opportunities that goes
beyond and is different from regular curriculum requirements. The gifted have the
potential to construct new and creative ideas, learn and reason the logical interrelations
among concepts that are beyond their grade level and they can comprehend the exact
meaning of mathematics in nature. This understanding can enable the students to see
the big picture of mathematics, while involving them in the lessons and generating

motivation for their future perspective.

In classrooms, | observed serious deficiencies and inequalities for gifted
students. I realized that gifted students have very different characteristics from regular
students. This was an indication for me that due to this big difference, it was unjust to
make them go through the same process or to do the same tasks in classrooms. What’s
more, gifted students vary among themselves also. For example, there were some
gifted students listening gingerly to what | was teaching with great interest and
curiosity. They were highly motivated to learn and perform tasks. However, although
they could develop further, | noticed that with regular classroom tasks developed for
regular students I inhibit their development. In fact, they can do more challenging tasks
and they are keen on being engaged with the depths of mathematics and learning from
different perspectives. Furthermore, | also observed that due to their differentiated
needs, enthusiasm and success, they experience some social problems with their peers
in classrooms. As for another group of gifted students, in fact, | realized that as teachers
we experienced most difficulty with these students in classrooms. That is, they were
the students who learned easily, got bored owing to the easiness of tasks and began to
talk or disrupt the lesson. After some time, they were tagged as “naughty, disrupter or
lazy” by their teachers or students, which caused them to experience some social and

emotional problems within the classroom. For both type of gifted students,

10



nonrandom, challenging and engaging classroom tasks could help to overcome their

motivational or social problems and help to perform their cognitive potentials.

In addition to these, as | deduced from my readings, experiences and
observations in different institutions, apart from students in the genius category, gifted
students should be educated with regular students in regular classrooms in order to be
socially and emotionally healthy individuals. Being in the same environment with
other students prevent them from becoming selfish individuals because they could
become integrated with people who have diverse abilities and this can make their
differentiated characteristics functional for the society (Akkanat, 1999; Baykog, 2014).
Thus, they should be educated in regular classrooms so that they do not feel privileged;
that is, regular students and gifted students should not feel that gifted students are
different, superior or exclusive. However, gifted children should be provided with
differentiated tasks or programs to enhance their cognitive potentials. That is, | arrived
at the conclusion that gifted students in regular classrooms should be provided with
extra tasks designed and developed in line with their needs in regular classrooms but

not as being privileged.

Likewise, when | examined the accessible literature, | saw that studies mostly
concentrate on the existing situation that gifted students should be identified and that
they need nonrandom, specialized opportunities. Moreover, these studies also report
some valuable ideas about how the classroom materials could be differentiated or
modified in line with the developmental needs of gifted students. However, studies
that produce beneficial resources or tasks for students are highly scarce. Hence, |
deduced that the problem situation and related suggestions exist but are dispersed in
the literature. Similar to what | observe in my classrooms, the problem described in
the literature is reported as mathematically gifted students not being recognized in
classrooms and the lack of tasks meeting the needs of the gifted in regular mathematics
classrooms. Although many well qualified studies and researchers suggest various
methods or content related characteristics for this problem, these characteristics were
dispersed, different and many of them were not experienced in real classroom
environment. Thus, what | needed to do was to combine, evaluate based on my

classroom experience and together with experts, organize and modify them.
11



With all these in my mind, | was searching a method and research questions
that would enable me to conduct these by involving students, teachers, experts and
stakeholders in the process and which could be carried out in students’ and teachers’
real environments. While | was in search of this issue, the missing chain was the
“design based study” which would enable me to produce a theory based on a practical
product for mathematically gifted students in regular, mixed ability classrooms in
Turkey. Reading and searching more about design based studies, | was convinced that
steps in the design based study, its requirements and its flexibility were what | was
seeking for my dissertation. Hence, | conducted this study because | experienced these
deficiencies in areas of students’ opportunities as well as teachers’ awareness about
the issue. Besides, such a study could provide research based findings for the solution

of this real-life problem, which could affect the future of our country.
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CHAPTER 2

LITERATURE REVIEW

The purposes of the current study are designing, developing and evaluating the
5t and 6 grade differentiated tasks for mathematically gifted students. Based on this
primary purpose, the study also aims to explore characteristics of differentiated tasks
as well as benefits of these tasks to students and teachers. To achieve this aim, initially,
theoretical framework that guided all vital steps of this study was explained. Then, as
essential part of this study, giftedness and mathematical giftedness was described with
the help of their historical development. Following to these descriptions, gifted
education and students’ needs in classrooms with gifted education and studies in
Turkey were stated. Based on these educational needs, teachers’ role in gifted
education were mentioned in the next section. Lastly, differentiation in gifted
education with differentiated curriculum tasks for mathematically gifted students were
addressed. By this way, a comprehensive review of literature in line with the aims of

the study was provided through the chapter.
2.1. Conceptual Framework of Study: Zone of Proximal Development

In 1978, Vygotsky highlighted the importance of students’ learning in social
context by mentioning about actual and potential development levels of children. He
related the children’s actual development level to their mental age and advocated that
children’s zone of proximal development could be enhanced by means of social
interaction with adults or other more capable peers (Blanton, 1998; Dreszen, 2009;
Least, 2014; Maddox, 2015; Riddle & Dabbagh, 1999). At that point, Vygotsky (1978)
defined zone of Proximal Development (ZPD) in social constructivism as "“the distance
between the actual developmental level as determined by independent problem solving
and the level of potential development as determined through problem solving under

adult guidance, or in collaboration with more capable peers" (p.86). In other words,
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Vygotsky believes that ZPD refers to the gap between the current situation that the
student already achieved and his/her potential that could be attained with the help of
support of others. Hence, in this theory, scaffolding is another mostly used term
referring to this process that enable the children progress through their own ZPD
(Riddle & Dabbagh, 1999; Tuckman &Monetti, 2011).

Based on this theory, development of intelligence depends on some social
factors so that children should move through their own ZPD to perform their full
potential. Correspondingly, Vygotsky (1978) believes that proper tools like tasks,
activities or mediations like external interventions are the best means to help enhancing
children’s zone of proximal development. In line with this, since gifted students have
different ZPD when compared to regular students (Ktistis, 2014), they couldn’t reach
their full potential without being supported by these tools because regular tasks lack
the challenge and difficulty for gifted students in mathematics classrooms. Hence, to
obtain their own ZPD, gifted students should be provided with opportunities that are
ahead of their actual level (Subban, 2006). That is, by means of differentiated tasks
with their appropriate implementation methods, mathematically gifted students could
attain their ZPD.To do this, they need scaffolding to reach more than they could do on

their own.

From another perspective, fundamentals and educational implications of this
theory coincides with the crucial elements of gifted education. As stated before, gifted
students have differentiated cognitive, social and emotional needs when compared to
their classmates (Peterson, 2009); by this reason, their education should take the
individual needs into attention. In this theory, individual characteristics are important
and essential in accommodating the classroom applications in accordance with each
students’ ZPD (Ktistis, 2014). Based on this, Tomlinson et al. (2003) advocates that
teachers have significant role in developing each student’s mind through their ZPD
with more complex and challenging tasks, which make them become better problem
solvers and independent thinkers. Moreover, the teachers’ moderate role (Subban;
2006) help each student to reach their own zone of proximal development (Blanton,
1998) by motivating and enhancing cognitive skills (Maddox, 2015; Kanevsky, 2011).
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For this reason, the teachers should incorporate the classroom activities within the
students’ zone of proximal development (Joseph, Thomas, Simonette, & Ramscook,
2013) so that specific educational needs of gifted students could be met by scaffolding
in regular classrooms. Likewise, by means of scaffolding, teachers should provide
opportunities to their gifted students to proceed from their current developmental level
to the potential level by interrelating the known concepts with the unknown (Riddle &
Dabbagh, 1999; Subban, 2006).

Parallel to these ideas, in most studies (Dreszen, 2009; Hawkins, 2009;
Kanevsky, 2011; Koshy, Ernest, & Casey, 2009; Least, 2014; Maddox, 2015;
Morelock, & Morrison, 1999; Subban; 2006; Tomlinson et al., 2003; Whittington-
Jones, 2013 Willard-Holt, 2003) differentiation and giftedness were grounded in the
Zone of Proximal Development (ZPD) theory of Vygotsky (1978) in social
constructivism. Hence zone of proximal development was used as a framework for
this study as the theoretical lenses to investigate the importance of differentiated tasks
for mathematically gifted students in regular mixed-ability classrooms. Based on this
theory, differentiated mathematical tasks which aim to enhance mathematically gifted
students’ zone of proximal development were designed and developed in line with

gifted students’ specific needs, interests and readiness levels.
2.2. Historical Development of Giftedness Identification

Initial studies on giftedness focus on the identification and the characteristics
of the gifted (Pitta-Pantazi, Christou, Kontoyianni, & Kattou, 2011). Starting in the
1890s, one of the known initial studies was conducted by Binet and Simon. In this
study, gifted individuals were described as differing in attention, memory, ability to
understand and reason when compared to their classmates. This led to the development
of the first known intelligence test, the Binet-Simon Scale (Binet & Simon, 1916).
Another fundamental study was carried out by Terman (1921) to determine the
properties and characteristics of gifted students. In this longitudinal study, Terman
arrived at the general conclusion that gifted children are superior in terms of not only
cognitive properties as stated by Binet and Simon (1916) such as attention and speed
of learning but also emotional, social and health properties (Oden, 1968). Furthermore,
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Terman maintains that children obtaining an Intelligence Quotient (IQ) score of 140

or above are in the genius category.

After these developments, for many years, giftedness was considered parallel
to intelligence or 1Q scores. In subsequent studies, researchers considered intelligence
or 1Q scores as one but not the sole possible way of determining giftedness since it
was considered that giftedness should be determined by taking into account various
dimensions, one of which is creativity. Thus, creativity emerges in many definitions
of giftedness (Csikszentmihalyi & Wolfe, 2000; Miller, 2012; Renzulli, 1979;
Torrance, 1974). For example, over many years of research Renzulli (1979) developed
Three Ring Conception of Giftedness Model with average ability, motivation and
creativity as the basis of three rings, referring to the fact that if the student has these
three properties, then the gifted potential can be determined (Renzulli, 2011).
Consequently, most of the commonly accepted hypotheses about giftedness were
constructed based on Renzulli’s model (Uyaroglu, 2011). For example, Sternberg's
(1997) Triarchic Theory paralleled that of Renzulli dealing with intelligence in three
facets; analytical, creative and practical. Sternberg stated that high levels in all three
facets are an indicator of potential giftedness. Moreover, researchers listed some
characteristics of gifted students. For example, Davis and Rimm (2004) proposed that
quick learning with enjoyment, superiority in academic success and language,
retentive memory, efficiency in problem solving, high level thinking, reasoning,
curiosity, sensitiveness in justice, task oriented attention and advanced interests are the
characteristics of giftedness. Additionally, National Association for Gifted Children
(NAGC, 2005) defined a gifted person as “someone who shows, or has the potential

for showing, an exceptional level of performance in one or more areas of expression”

(p. 4).

In addition to the models and identification criteria highlighted in various
studies (Binet & Simon, 1916; Figic1 & Siegle, 2008; Pitta-Pantazi et al., 2011;
Renzulli, 1979; Sriraman et al., 2013; Terman, 1921), the Ministry of Education
(MoNE) in Turkey describes gifted students as displaying higher performance in
relation to their peers in terms of general and special abilities. Another frequently used
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formal determination used in Turkey to identify gifted students is having an 1Q score
of 130 or above (Eris, Seyfi, & Haroz, 2009). Intelligence tests are frequently applied
to gather information about cognitive functions typically measured by standardized
testing (Silverman, 2003; Soysal, Tan, & Aldemir, 2012). All over the world, most
commonly used tests are Stanford-Binet Intelligence Scales, Wechsler-Adult
Intelligence Scale, Wechsler Intelligence Scale for Children and Wechsler Primary &
Preschool Scale of Intelligence. Among those, Wechsler Intelligence Scale for
Children-Revised Test (Wechsler, 1974), which gives valuable information related to
cognitive functions of children, is one of the mostly used tests both in Turkey and in
other countries (Soysal et al., 2012; Wechler, 1974). Additionally, according to
Baykoc, (2014) giftedness in Turkey is seen as a capacity which exists genetically and
can be developed with the help of environmental factors. This capacity is explained as
being ahead of peers in one or more of the following aspects: the linguistic ability to
comprehend and express oneself effectively, physical development, motor
development, and cognitive development, such as analysis, synthesis and problem
solving. In addition to these criteria for general giftedness, some researchers had a
consensus that giftedness is specific by mentioning gifted at something, in any domain;
one or more domains (Mayer, 2005). Based on this, mathematical giftedness is
regarded as one of the specific dimensions of giftedness, which was examined in the

following section.
2.3. Mathematical Giftedness

Although there is still no clear and commonly accepted definition for
mathematical giftedness (Pitta-Pantazi et al., 2011), researchers have tried to identify
properties of mathematical gifted students over the years. Most researchers have
developed their arguments based on Krutetskii’s (1976) organization and
determination of mathematical giftedness. Kurtestskii refers to the analytic, geometric
and harmonic types of gifted students in mathematics and believes that their unique
ability of “mathematical cast of mind” (p. 302) allows them to view the world through
mathematics, and these people are mathematically inclined as well as having a higher

level of mathematical understanding. Subsequent to Krutetskii’s study, some common
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properties that mathematically gifted students reflect were proposed by other
researchers. For example, Greenes (1981) stated that mathematically gifted students
differ from other students in some of their ability like creating problem, relating new
knowledge to other knowledge, structuring and transmission of the data. In addition,
those students offer original interpretation about mathematical concepts and persist in
solving problems when compared to their peers (Greenes, 1981; Ashley, 1973; House,
1987). In addition to these, another way of accurately determining whether a child is
mathematically gifted is to examine the quality of thinking through a focus on how the
child reasons mathematically (Johnson, 2000). Contrary to the general misconception
that undertaking arithmetical calculations at a high level is an indication of
mathematical giftedness, it is actually regarded as the comprehension of mathematical
ideas and mathematical logic (Karaduman, 2010). Furthermore, other studies show
that these students are good at organizing tasks, using new statements in patterns,
studying advanced concepts, reversal of the operations as well as forming problems
(Davasligil, 2004; Miller, 1990).

Generally, mathematically gifted students differ from normal developed
students in terms of three different fields; speed of learning, depth in understanding
and deep interest which is important for mathematics (Daglioglu, 2004). In addition to
the features mentioned above, mathematical creativity is also cited as a core dimension
in the determination of mathematical giftedness by many other authors (Leikin, 2009;
Sriraman, 2005; Sriraman et al., 2013). In line with this, Sheffield (1994) advocated
that quick learning process, strong ability in questioning, cause effect relation and
creativity are the factors reflecting mathematical giftedness. Furthermore, Pitta-
Pantazi et al. (2011) stated that mathematical ability and mathematical creativity are
the factors that can directly describe mathematical giftedness. In their study,
Kontoyianni, Kattou, Pitta-Pantazi, and Christou (2013) offered a recent method which
led to a new conceptualization of mathematical giftedness. Their model was based on
Renzulli’s (1979) and Gagne’s (1991) models and cognitive physiology theory. In
Cyprus, 359 students from 4", 5" and 6" grade participated in this study and they
analyzed the constructs of mathematical giftedness by using multiple criteria approach.

Findings confirmed that mathematical giftedness can be described by mathematical
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ability and mathematical creativity; moreover, they concluded that intelligence is a
predictor of mathematical giftedness. To sum up, mathematically gifted students have
relational understanding between numbers and symbols; moreover, they can relate the
mathematics to real life and solve problems with different ways in an unusual speed
and accuracy (Figic1 & Siegle, 2008; Sriraman, Haavold, & Lee, 2013).

As the last words, it is another fact that gifted students may not always reflect
common properties and they may hinder their giftedness because of fear of failure or
as a negative response to high expectations put on them by parents, teachers and
friends (Anderson, 2013; Morisano & Shore, 2010). On the contrary, those students
may become gifted underachievers and fail in exams and tests, even in 1Q tests
(Morisano & Shore, 2010). Identification of those types of students and taking their
attention into mathematics are not easy because they might already have lost their
enthusiasm and belief in the challenging and joyful side of the mathematics; hence,
they begin to perform below their potential (Rotigel & Fello, 2004). Furthermore, if
that student is labeled as lazy and underachiever in classroom, it really needs great
effort to notice, diagnose and use that full potential again (Anderson, 2013).
Additionally, mathematical talent could be diagnosed in students’ very young ages
(Freiman, 2006) and mathematically gifted students should face with proper
educational opportunities earlier in their life so as not to be gifted underachievers
(Karaduman, 2010). By this way, they could maintain and develop their mathematical
abilities (Davasligil, 2004; Robinson, Abbott, Berninger, Busse, & Mukhopadhyay,
1997). Corresponding to these definitions and characteristics of mathematically gifted
students, through the years many tools were developed to identify giftedness in
mathematics. These tools with their historical developments and detailed properties

were stated in the following subsection.
2.3.1. Tools for Identifying Mathematical Giftedness

When it comes to identification methods of mathematical giftedness, it was a
conspicuous issue from the 1900s and above level testing was the most common option
for it. Initial efforts to identify mathematically gifted students by using some
measurement instruments goes back to 1971 when Stanley introduced the Study of
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Mathematically Precocious Youth (SMPY) by using scores in Scholastic Aptitude Test
(SAT) which is used as a common strategy to determine giftedness in mathematics
(Robinson, Abbott, Berninger, Busse, Mukhopadhypay, 1997; Van Tassel-Baska,
2001). SAT was used in that study because age-appropriate level test lacks in the
difficulty for reaching the exact sample of gifted students (Stanley, 1976). Stanley
(1991) used the scores obtained from this test and specified the limits as the students
scoring from 500-800 could enter to the program in the Study of Mathematically
Precocious Youth (SMPY) at Johns Hopkins University. After that, John Hopkins
changed this interval as 700 to 800. Similarly, Elementary Student Talent Search
program was conducted in Carnegie Mellon University by Lupkowski-Shoplik and
Kuhnel in 1995 to search talented students by using above level testing. However,
assessment by using above level testing was seen as problematic in some aspects, too
(Ryser & Johnsen, 1998). Hence, some additional methods were used after these
studies. For instance, using open ended questions or student interviews are seen as
required for the assessment of mathematical giftedness although interviews cannot be
seen as standardized tests (Sheffield, 1994). Moreover, some other measurement
instruments such as intelligent tests, creativity tests, mathematical achievement tests,
mathematical ability tests and high level ability tests are used to identify

mathematically gifted students (Daglioglu, 2004).

Test of Mathematical Abilities for Gifted Students, whose abbreviation is as
TOMAGS is the other instrument determines mathematical ability levels of students
aged 6 to 12 years and offer students who are possibly gifted in mathematics. It is a
standardized, norm referenced test that assess students’ scores in line with their
chronological age and determines probability of their giftedness as very low, low,
average, high and very high probability (Ryser & Johnsen, 1998). TOMAGS uses both
above level testing and open ended question format which is an advantage in quality
of determination in mathematical giftedness. Furthermore, it assesses problem solving
and reasoning abilities which is a deficiency in achievement tests and provides a useful
tool for researchers who need valid and reliable standardized instruments for

mathematical giftedness (Ryser & Johnsen, 1998).
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In Turkey, there is still not a common and standardized instrument and only
subtest scores of the Wechsler Intelligence Scale for Children-Revised (WISC-R) test
can be an indication of possible potential for mathematical giftedness (Baykog, 2010).
Still, there are few procedures and instruments developed by some researchers. One of
them is a model developed and applied in 3 elementary schools by Budak (2007). It
involves teacher, parent and peer nomination forms, Problem Solving Tests, Cognitive
Abilities Test (CogAT) and Problem Solving Attitude Questionnaires and they were
tested for their reliability and validity in three Science and Art Centers in different
parts of Turkey. After assessing validity, he proposed that this model can be a suitable
way to identify mathematical giftedness. Moreover, according to Ministry of National
Education, some of the characteristics that mathematically gifted students reflect are
ability to quickly solve problems that their peers have difficulty, asking unusual
problems, focusing on analyzing, synthesizing and evaluating, ability to integrate
mathematics to other categories and relate the irrelevant concepts with each other
(Karaduman, 2010; Uzun, 2004).

To sum up, as stated above, mathematical giftedness is seen as a unique
potential defined by taking various dimensions into account. Hence, independent of
the names of those dimensions, these potentials of gifted students need to be identified
and improved during their educational life from their earlier age. In addition to these
statements addressing the case, gifted education and related studies in Tukey was also

stated in the following subsection.
2.4. Gifted Education in Turkey

When it comes to gifted education in Turkey, it dates back to Ottoman Empire
when gifted and talented students were brought together and educated at Enderun
Systems which were later inspired by the other countries in the world (Akkanat, 1999).
In that system, gifted students were selected in accordance with their abilities and
educated over a period of 15 years (Baykog, 2014). However, after Ottoman Empire
those systems weren’t used as a way to educate gifted children in the country.
Following to the establishment of Republic of Turkey, some efforts were carried out
by Student Exchange in 1940, Village Institutes from 1948 to 1956, Talent Groups in
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1962, Science High Schools in 1964, Special Classes in 1970, Anatolian High Schools
in 1989, Anatolian Fine Arts High Schools in 1994, Science and Art Centers
(BILSEM)in 1993 (Baykog, Uyaroglu, Aydemir, & Seval, 2012). Among those,
Science and Art Centers under the auspices of MoNE are the only formal institutions
that play a substantial role in fulfilling educational and developmental needs of gifted
students over the past twenty years. Students with a certain 1Q score and nominated by
their teacher were able to attend to these centers after their school times (Karabey,
2010) and there are approximately 80 in number. In addition, few informal foundations
exist for gifted students, but there are not any standardizations and controlling for these
foundations. Hence, when all gifted students in the country taken into consideration,
few of them have additional proper supports in these Science and Art Centers or in
other informal institutions that the case in Turkey seems like not having required
attention (Akkanat, 1999).

Turkish Education system in the schools is centrally managed and the same
curriculum is applied to each lesson for all students at that grade. More specifically,
the objectives, limitation of the objectives and their specified time intervals are
determined by Ministry of National Education [MoNE]. Hence, a student attending
school in an urban or a rural area whether they are gifted or not they are expected to
learn the same mathematics concepts at the same time, at the same pace and at the
same depth. That is, differentiation of content, process or product is not an issue for
the gifted students in the country (Karaduman, 2010). As in the case in other countries,
gifted students in Turkey need nonrandom, special activities or services that are
outside the needs of general students and there is a great need for learning and meeting
their needs in those classrooms where they have only opportunity to be nurtured
(Aydemir & Cakiroglu, 2013).

2.4.1. Studies about Gifted Education in Turkey

When studies about gifted education in Turkey examined, it was seen that there
were few studies and they mostly reveal the current state of the need and inadequency
about gifted education in Turkey. For instance, in a need assessment study conducted
in Turkey, Aygiin (2010) took the opinions of 5 students, 16 teachers and 1 expert by
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using interview forms individually. According to findings emerged from the
categories, the necessity for the enrichment and tasks designed suitable for gifted
students’ skills and creativity is concluded. Hence, she claimed that using creative
activities useful to advance their abstract thinking is a need in the education of gifted

students in Turkey.

Additionally, in terms of acceleration, Tortop (2012) emphasized the
importance of radical acceleration which addresses the entrance of highly gifted and
talented students to the university or high school three or more years earlier for Turkish
educational system. Furthermore, he advocates that this acceleration opportunity
which is commonly used in lots of countries can provide so many benefits for the gifted

and talented students in Turkey.

Furthermore, parents’ perceptions and experiences are investigated in Eris and
others’ (2009) study by conducting semi-structured interviews with 31 parents of
gifted and talented children in Turkey. The inadequateness of the support for gifted
and talented children are found as the common point for these parents and they also
complained about the lack of services for parents and teachers in terms of guidance

and information which leads to unconscious and incapable teachers and parents.

Additionally, in Ozeng and Ozeng’s study (2013), multi-dimensional analyses
of master and doctoral thesis conducted from 1995 to 2012 years in Turkey was
examined. They concluded that thesis studies regarding gifted education were too few
that master thesis or more detailed doctoral dissertations should be conducted to
develop gifted education in Tukey. Moreover, they also concluded that due to the fact
that available studies mostly concentrate on the quantitative analysis, qualitative

analysis should be conducted, too.

All in all, gifted education and accommaodating the classroom practices in line
with the needs of gifted students is a problem in education of most countries including
Turkey. Gifted students confront both academic and psychosocial problems because
formal requirements in education do not match with their differentiated needs, nature

and skills (Robbins, 2007). In order not to lose their potential, particularly in
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mathematics, more attention should be paid to their needs (Diezmann & Watters, 2003;
Dimitriadis, 2011). However, at their schools where they receive basic education,
students have some differentiated needs and face problems regarding these needs,

which will be explained in the following section.
2.5. Gifted Students’ Needs in Classrooms

Schools, where gifted students are educated and spend most of their time,
devote critical attention to cultivating students’ cognitive, social and emotional well-
being (Bicknell, 2009). Students engage in different classroom tasks as part of their
learning process at schools. However, these classroom tasks are too easy; do not satisfy
gifted students’ needs, do not draw their attention and neither are they challenging
enough since they have faster learning speeds compared to their peers (Kaplan, 2004;
Mendoza, 2006; Preckel, Gotz, & Frenzel, 2010). Correspondingly, boredom or
discouragement is faced as an inevitable consequence of this problem and classrooms
lose their gifted potentials (Johnson, 2000; Waxman, Robinson, & Mukhopadhyay,
1996).

To overcome this problem, the need to design classroom tasks appropriate for
mathematically gifted students’ differentiated needs emerges (Johnson, 2000).
However, schools lack the quality to provide such classroom tasks to these students
(Baykog, 2010; Dimitriadis, 2011). Consequently, students lose their enthusiasm to
learn new concepts, do not use their full potentials in their lessons (Freiman, 2006). A
good example that can be cited for this need is Project M3: Mentoring Mathematical
Minds, which is well-known for its significant contributions to both regular and gifted
students’ mathematical understanding and achievements (Gavin, Casa, Adelson,
Carroll, Sheffield & Spinelli, 2007; Gavin et al., 2009). In this project, a collaborative
team made crucial modifications to the standard curriculum based on the
recommendations in the literature in order to address the specific needs of gifted
students, which differ from regular students in classrooms. The study also provided a
beneficial example by highlighting the proper tasks and program for mathematically
gifted students. Likewise, in another study named Challenging Situation Approach,
students’ need of challenge was taken into consideration in the regular mathematics
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curriculum, which highlights the individual needs and learning pace of gifted students
cited in literature (Freiman, 2006). As highlighted in these studies, designing
classroom tasks by taking gifted students’ needs into consideration is important to

overcome problems in gifted education.

In addition to these need for modification in classroom tasks, studies that
concentrate on emotional aspects of gifted education are also exist. For example,
Hammer (2002) empirically examined what is the case in elementary precocious
mathematics students’ attitudes when they were not challenged appropriately. The
students from second to sixth grade were provided enrichment and accelerated
activities and it was seen that math achievement was significantly increased.
Moreover, the increase in students’ interest in mathematics and self-confidence,
positive attitudes towards mathematics were other findings of the study from the
affective perspective. Thus, they concluded that if students are not appropriately being
challenged in their early years, they may be discouraged or disinterested in

mathematics (Hammer, 2002).

As it is stated in the three ring model of Renzulli about giftedness, motivation,
which is handled initially as task commitment, is seen as a necessary factor in the
achievement of gifted behavior (Renzulli, 1986, Monks & Mason, 2000; Philips &
Lindsay, 2006). Moreover, as most of the authors (Csikszentmihalyi, Rathunde, &
Whalen, 1997; Howe, 1995; Schneider, 2000; Sternberg, 2000) state, motivation and
emotional well-being plays crucial role in school success and performance of students.
Likewise, Martin and Pickett (2013) conducted an action research to solve motivation
and engagement problem of gifted math and music students. Differentiated instruction
was implemented as intervention to increase motivation and engagement of students.
In their study, 25 students and 4 teachers were surveyed as pre and posttest to reveal
their opinions. Additionally, two researchers used behavior checklist before and during
intervention to observe students’ disruptive behaviors and they concluded that the
intervention positively changed students’ perception, engagement and motivation
(Martin, Pickett, 2013). Similarly, in Philips and Lindsay’s (2006) study, 15 gifted

students from five secondary schools in England were interviewed to explore the
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factors effecting motivation. After these interviews, their teachers and parents were
interviewed for validation of data taken from students. At the end of the study, it was
stated that participation in extracurricular activities, praising and encouraging gifted
students are factors that affect their motivation. Lastly, Fennema and Sherman (1976)
stated that enthusiasm and persistence at complex problems, self-perception and
confidence, believing the usefulness of mathematics and willingness for advanced and
challenging tasks are important for students to become successful in higher
mathematics. Moreover, for mathematically gifted students, their educational process
should have enjoyable tasks or activities (Baykog, 2010) and enjoyment is seen as a
positive learning disposition, which increases young mathematicians’ self-esteem
(Maxwell, 2001). Therefore, gifted students in classrooms should be faced with
interesting tasks that engage them with the depth and joyful side of mathematics
(Johnson, 2000; Karaduman, 2010; Wilkins et al., 2006).

In addition to cognitive and emotional needs in classrooms, Wiley (2015)
mentioned about gifted students’ social needs that their giftedness brings some
difficulty in gifted students’ relations with their peers or environment. Likewise, Cross
(2015) emphasized that they are either emotionally immature or more mature then their
peers that they have difficulty in finding similar peers. Hence, not to be isolated from
their environment, they have to overcome these feel of differences. That is, students’
social needs regarding their classmates constitute the other rings of the chain in gifted
education (Baykog, 2014; Bicknell, 2009; Neihart, Pfeiffer, & Cross, 2015). As studies
reflect, students have some problems with their classmates. For example, the nature of
difference in their interests and developmental properties cause difficulty in popularity
and communication with classmates (Baykog, 2014; Cornell, 1990). Moreover, Martin
(2002) states that due to negative attitudes toward gifted students, they develop
negative behaviors towards their friends by hiding their giftedness. Additionally,
social and emotional problems that gifted students experience in relation to their peers
may lead to loneliness and serious social drawbacks in gifted students’ future life
(Morelock & Feldman, 2003). As a good example for this, Diezman and Watter (2001)
concluded in their qualitative study that, when the students challenged appropriately,

they prefer collaboration, which lead to increase in their interaction by providing
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scaffolding with their peers. At that point, the role of teachers in classrooms is very
important in enhancing gifted students’ cognitive, emotional and social developments

and this role was presented in the following section.
2.6. Teachers’ Role in Gifted Education

As much important as students’ giftedness, the people who have the basic role
has such importance, too. These are the teachers that they have critical mission not
only on the identification of the students but also on the applications suitable for these
students’ differences (Capan, 2010; Katerina, Maria, Polina, Maria, Constantinos, &
Marios, 2010). Nonetheless, among many teachers, it is a common fallacy that gifted
students can learn concepts easily and independently, hence there is no need to do
something extra for them (Anderson, 2013; Baykog, 2010; Chamberlin & Chamberlin,
2010; Eris et al., 2009). Due to this unawareness of teachers, many mathematically
gifted students are not noticed and lost in educational settings (Baykog, 2011; Freehill,
1981; Rotigel & Fello, 2004). That is, since teachers are unaware of methodological
or cognitive needs of gifted students (Freehill, 1981), they do not make modifications
in their regular classroom instruction to help gifted students work at their own pace
(Delisle, 2003; Tieso, 2003; VanTassel-Baska, 2001) or they offer similar tasks to
gifted children, which results in the demotivation of gifted students (Dial, 2011). Even
in some schools where special programs or tasks are developed for gifted students,
these programs are not implemented effectively due to teachers’ inadequate knowledge
and skills as regards gifted students (Gadanidis, Hughes & Cordy, 2011; Westberg,
Archambault, Dobyns, & Salvin, 1993).

As Freehill (1976) states, through the years, teachers are seen inadequate to
identify the gifted students accurately; they missed most of students or they
misidentified them. To avoid this, he believed the importance of using combination of
some measurements and assessments, not relying blindly on test scores, achievement
scores or observations in classroom settings. Furthermore, in Ktistis’s (2014) study,
teachers’ importance and beliefs regarding critical thinking skills to gifted students
were examined and it was revealed that teachers are inadequate and unaware to
enhance their gifted students’ critical thinking in mixed ability classrooms.
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In Figic1 and Siegle’s (2008) study, the secondary mathematics teachers from
South Korea, Turkey, and the United States were surveyed and they were wanted to
state their opinions about characteristics of mathematically gifted students. Two
hundred ninety-six teachers from South Korea, 389 teachers from Turkey and 262
teachers from USA teachers completed mailed survey instruments about forty
behaviors of students reflecting the mathematical giftedness. The results indicated that
the more teachers get experience on teaching mathematics, the more they believe in
computational skills, ability of relate to everyday life and ability to generate unique or
multiple solutions for problems as the indicators of mathematical giftedness.
Moreover, they highlighted the stress level factor for the teachers of Turkey and
Korean that in these countries, teachers give less value to relationship of mathematical
concepts with real life and creative problem solving due to the university entrance
exam; hence, in these countries, this environment may not provide these gifted students
to reveal their potential. That is, there are some critical points in the education of gifted
students like development of teachers about gifted students and a supporting system
which develop cognitively and emotionally by motivating them in their proper social
environment (Trna, 2014). However, teachers may be intolerant to students asking
complex questions and not liking routines (Soonhey, 2009) and as Weiner’s (1986)
study indicated, teachers who lack necessary knowledge about gifted students, behave
irrelevant, unfriendly and even hostile to their gifted students. Similarly, Thomas
(1973) come up with the idea that teachers have mostly negative attitudes and fallacies
about gifted students.

Furthermore, from the teachers’ perspective, it is a very challenging tasks to
teach the gifted students appropriate thinking skills (McCollister & Sayler, 2010).
Especially critical thinking is among those skills that the teachers have vial role
(Dixon, Prater, & Vine, 2004; Ktistis, 2014). Herein, teachers’ pedagogical content
knowledge directly shed light on students’ educational life and it is crucial in terms of
providing proper opportunities to students (Carpenter, Fennema, Peterson, & Carey,
1988; Geddis, Onslow, Beynon, & Oesch, 1993; Grossman, 1990; Marks, 1990;
Shulman, 1986, Soonhey, 2009). As highlighted in Park’s (2005) study, to overcome

challenges that teachers face about their gifted students in their classrooms, they need
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to enhance their pedagogical content knowledge. She states that gifted students may
have differentiated needs and problems due to their curiosity, quick learning, boredom
from similar and easy practices, and they need for extra challenging tasks. Hence,
teachers’ instructional decisions and teaching practices are affected from gifted
students’ characteristics such as asking challenging questions in classrooms, being
impatient with slowness about others, perfectionism, not liking routine and similar
works, awareness about being different (Clark, 1988). In her study, teachers had to
improve their subject matter knowledge to provide more accurate and detailed answers
to gifted students’ questions and they had to learn different grouping and teaching
methods to fulfill students’ needs. Furthermore, they differentiated their teaching tasks
and assessments to develop both in class and individualized support for those students.
Hence, Park (2005) concluded that more enhanced pedagogical content knowledge is
necessary for providing proper educational opportunities to gifted students than

average students in classrooms.

From another perspective, collaboration of teachers and parents are one of the
essential factors for gifted and talented students because this collaboration helps to
know and understand the different needs of these students and provide options to fulfill
their needs (El-Zraigat, 2012). As stated before, teachers are the key factors that shape
the today and future of these gifted students not only by providing modified
opportunities like differentiation and acceleration, but also by guiding them to the
needed services with the help of collaboration with parents (Baykog, 2011). Hence,
teachers’ knowledge of the needed processes and services for these students and
guiding the students and their parents in terms of this need is essential and critical (Eris
et al., 2009; Baykog, 2011).

To sum up, it is crucial to diagnose, understand and provide proper educational
opportunities to those students so that gifted one can be a healthy, successful and
satisfied person in his/her future life (Baykog, 2011; Johnson, 2000; Siegle, 2004).
Teachers who are the key men of gifted education process have severe and crucial
responsibility on several counts; thus teachers’ awareness and knowledge in terms of

identification, differentiation, educational and guidance opportunities is worth
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stressing and should be handled with caution (Baykog, 2014; El-zraigat, 2012; Figici
and Siegle, 2008; Gadanidis et al., 2011; Gavin et al., 2007; Park, 2005; Tieso, 2005;
Westberg et al.,1993). That is, if the aim is to develop gifted students’ existent abilities
and not to lose them in educational environments, teachers should know gifted
students’ cognitive, social and emotional characteristics, and how they can
differentiate lessons in accordance with these (Anderson, 2013; Diezmann & Watters,
2003; Johnson, 2000; Ktistis, 2014; Mogensen, 2011; Wilkins et al., 2006). In line
with this, in the following section, literature review about differentiation in gifted

education and its crucial components for regular classrooms were provided.
2.7. Differentiation in Gifted Education

As it is stated before, due to the fact that gifted students are in the same
environment with regular students, their needs and potentials are not fulfilled in these
regular classroom environments (Gadanidis et al., 2011). According to Westberg and
others (1993), gifted students have little opportunity for taking different instructional
and curricular practices suitable and needed for their nature and skills. In addition, they
claim that even gifted program exists in a school, there are variety of reasons not to
implement these programs such as teacher inadequacy, classroom environments,
curricula and needs of normal developed students. On the other hand, differentiating
the instructional programs, which allow homogenous groups, questioning practices
and differentiation practices including advanced content or details, are seen as

effective for the developmental needs of gifted students (Westberg et al., 1993).

Although there is not a common definition of differentiation (Hertzog, 1998;
Kaplan, 2004, Olenchak, 2001), it provides improvements for not only gifted students
but also for all other students (Dreeszen, 2009; Heacox, 2002). In classrooms, students
having variety of needs exist and differentiation enables to meet these various needs
by modifying the curriculum, instruction and materials (Tomlison, 1999), which is a
challenging task (Hertberg-Davis, 2009; Kanevsky, 2011). This is the mostly used
definition of giftedness as stated by Tomlinson (1999, 2001, 2003) that it takes the
individual characteristics, needs and interest into attention. Winebrenner (2001)
proposed four differentiation elements as content, process, product, environment and
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assessment. To differentiate content, usage of advanced material, curriculum
compacting, interdisciplinary or beyond level tasks were suggested. Additionally,
process could be differentiated by means of flexible grouping and complex learning
opportunities while product could be differentiated by changing students’ way of
accomplishment of a product. Lastly, environment was addressed as related with
physical setting or conditions while assessment was the method to show the gains of
the curriculum requirements. Furthermore, curriculum compacting is another
differentiation method that enable students mastering of a subject to struggle with other
tasks that are modified with more challenging and interesting ones (Renzulli, J. S., &
Reis, S. M., 2004) To differentiate the instruction effectively, there are some missions
that should be completed like identification of students’ readiness, interests,
preferences, learning styles and proper modification of product, process and content
in line with the needs of students (Pham, 2012; Santangelo & Tomlinson, 2009).
Moreover, providing collaboration among students as well as individuation (Pham,
2012) and usage of enjoyable activities (Dotger & Causton-Theoharis, 2010) are the

other missions of differentiation.

Studies about differentiated, enriched or accelerated programs and their impact
for gifted students are very scarce (Gavin et al, 2009). Among those, in Tieso’s (2003)
study, when effect of the differentiated curriculum developed for high ability
elementary students and regular curriculum compared, it was found that differentiated
curriculum provided significant achievement gains for abled students. According to
Ysseldyke, Tardrew, Betts, Thill, and Hannigan (2004), literature indicates that most
gifted students do not have opportunities in diverse learning environments where they
can construct their own learning with higher abilities. However, they propose that
providing some tools, which enable to follow with their own pace as well as regular
classroom curriculum gains, have lots of benefits. Parallel to this, in their experimental
study, achievement scores of 1,130 students in experimental group and 1,072 students
in control group were compared. A self-directed mathematics program, whose
principles are based on the individual abilities, goals and practices, named as
Accelerated Math, is applied to students in experimental group and this system enabled

mathematically gifted ones to move ahead according to their own understandings and
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pace. This study continued about 4-months process and they found a significant
difference on the post test results of the groups favoring the gifted students’ scores and
they concluded that any tiny effort to present an option for acceleration can lead to
biggest changes in the mathematically gifted students’ development. Similarly, in
Tieso’s (2005) study, thirty-one teachers and their fourth and fifth grade students in
New England were used in a pretest posttest quasi experimental study. Four groups as
three of them in treatment groups were constructed and again each of these groups
were divided into high-medium and low ability groups to see the effects of both the
grouping arrangement and curriculum design on achievement scores of posttest by
using repeated measures analysis of variance. After experimentation, gifted students
exposing to differentiated curriculum showed significantly higher achievement in
mathematics than the students in control groups, who used a unit from the regular
mathematics textbook. Moreover, this showed the greater need for ability grouping
and instructions with enrichment practices and highlighted the textbooks’ lack of

adequate complexity for gifted students.

Similar findings come from Gavin and others’ (2007) study that their five
yearlong study is designed to construct a mathematics curriculum unit based on
enrichment and acceleration for conceptual understanding and mathematical thinking
of the gifted and talented students. At each grade level, the content was above one or
two grade level. 200 mathematically talented third grade students in 11 different
schools, nine in Connecticut and two in Kentucky were constituted their sample. At
the end of the study, the students were 5th grade and there was a significant increase
in the students’ understandings of all mathematical concepts in each unit. Their study
highlighted the teachers’ importance of including acceleration into their lessons and

using enriched units to remove the gap in curriculum.

Furthermore, in the Gadanidis and others’ (2011) study with 7" and 8" grade
students, they designed an environment for gifted students to use creative thinking
skills with differentiation of the classroom instruction to better meet the needs of gifted
students. The students initially stated that mathematical concepts are not challenging

and meaningful; they are procedural. However, after differentiated instruction based
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on these technology and art rich tasks, they become more engaged and began to
comprehend mathematical concepts conceptually by involving in this more joyful,

challenging and real life environment (Gadanidis et al., 2011).

All in all, although there are some reasons that differentiation is not mostly
used in classrooms such as time restrictions, focus on testing, lack of understanding
about the needs of less and more abled students in classrooms (Hertberg-Davis, 2009),
mathematically gifted students in regular classrooms should be provided with some
differentiation opportunities. In line with this aim, the curriculum materials or tasks
should be differentiated so as to use in their educational environment. The details of
the literature review about the characteristics of these differentiated curriculum tasks

was addressed in the following sub-section.
2.7.1. Differentiated Curriculum Tasks for Mathematically Gifted Students

As heavily stated in this literature review, gifted students have differentiated
needs when compared to their peers; in accordance with this, they need more effort
and attention in their classroom tasks. Teachers are the ones who can change this
disadvantage to advantage by designing or looking for additional tasks proper to these
students (Deizmann & Watters, 2001; Johnson, 2000; Sriraman et al., 2013). However,
most of the teachers have not enough, even no knowledge about which tasks they
should use due to deficiencies in their pre-service and in-service education (Baykog,
2010; Chamberlin & Chamberlin, 2010; Cramond & Martin, 1987; Hekimoglu, 2004).
Likewise, books may not always have necessary characteristics suitable for gifted
students (Johnson, 1994) although activities that develop gifted students’ abilities
should be provided in their tasks (Sheffield, 1994). As accessible literature reflected
in the beginning part of this chapter, there are lots of suggestions and opportunities
that teachers can use in their mathematics classrooms to differentiate their tasks.
However, they were disconcerted and need some grouping. In this part, these
suggestions about differentiated tasks for mathematically gifted students were

provided.
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To differentiate instruction proper to gifted students’ needs, they should be
provided with tasks promoting higher level thinking and creativity (Chamberlin &
Chamberlin, 2010; Sriraman, 2003). Tasks involving problem solving activities may
serve this purpose when they are planned and given in a manner that catch gifted
students’ interest and need of challenge (Karaduman, 2010; Pierce et al., 2011; Tieso,
2002). Thus, as it was mostly stated by researchers (Ktistis, 2014; Reger, 2006;
VanTassel-Baska & Stambaugh, 2006, Winebrenner, 2001), challenging tasks should
be included in gifted students’ education. However, it may be misunderstood that
teachers may try to differentiate and challenge their lessons by exposing similar routine
problems or exercises to those gifted ones. That is, challenging is mostly regarded as
mandating repetitions, completing tasks in the next page of book or activities that are
not planned in accordance with properties of gifted students (Philips &Lindsay, 2006;
Sriraman, 2013). However, students should neither get bored from repetition nor get
lost in unnecessary difficulty of problem (Chamberlin & Chamberlin, 2010). Hence,
challenging and meaningful complexity of problems should be involved in their
instructions so that their interest can be taken and maintained during the lessons
(Chamberlin, 2002; Deizmann & Watters, 2001; Sriraman et al., 2013). As an example
of this, Friman (2006) stated that gifted students chose more challenging tasks and they
were creative in open ended problems and puzzles in differentiated classroom
activities. For these aims, teachers can use problems in their regular instructions that
all students in classroom can benefit or they can provide those tasks as an extra
individual work when gifted ones complete their tasks (Chamberlin & Chamberlin,
2010). Nonetheless, at this point, problem’s attraction, difficulty, presentation and
attitude of teacher are vital because students shouldn’t see the task as punishment
(Johnson; 2000; Rotigel & Fello, 2004). Moreover, context of the task is also crucial
that mandating extra heavily exercises will not serve its goal (Rotigel & Fello, 2004).
That is, extended, complex and depth content which are integrated with discovery and
problem solving enrich students’ mathematical lives (Johnson, 1994; Karaduman,

2010).

In addition to challenging characteristics of tasks in classrooms, some other

characteristics are critical, too. Gifted students’ tasks should also catch their interests
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since they may not always have intrinsic motivation (Wilkins et al.,2006). That is, as
Park and Park (2006) stated in their study, gifted students’ materials should be
developed in line with their interest (Park & Park, 2006). Moreover, the tasks should
also develop thinking skills of mathematically gifted students to reveal and perform
their full potential. Bloom’s taxonomy provides a structured example about teaching
of thinking skills to the students (Berger, 1991). Especially top three levels of this
taxonomy are used for gifted students’ task that promote their thinking skills (Davis &
Rimm, 2004; Ennis 1985; Jacobson & Lapp, 2010). That is, gifted students should be
more engaged with these higher level thinking skills (Davis & Rimm, 2004). At that
point, thinking skills are used by some researchers (Black, 2005; Davis & Rimm, 2004;
Ivie, 1998; Kltistis, 2014; Tan, 2006) as the synonym for critical thinking or higher-
order thinking. Although gifted students have an ability to think critically in their
nature, this does not mean that all gifted students could think critically. To become an
effective critical thinker, they should experience with some activities that enhance their
critical thinking and they should learn how to think critically (Dixon, Prater, & Vine,
2004; Facione & Facione, 2007; McCollister & Sayler, 2010) because it is a teachable
skill (Elder & Paul, 2007; Snyder, & Snyder, 2008). However, studies regarding gifted
students’ critical thinking and how to enhance their skills in heterogonous classrooms
are very scarce (Ktistis, 2014). Similarly, schools are inadequate (Law & Kaufhold,
2009; Willingham, 2008) and lack in the appropriate materials and pedagogical
strategies in promoting gifted students’ critical thinking (Alagozlu, 2007; Black, 2005;
Dixon et al., 2004; Elder & Paul, 2007; Hammer, 2002; Snyder and Snyder, 2008). In
addition to this, Ktistis (2014) mentions that there are some barriers that prevent
improvement in students’ critical thinking in schools, like time limitations or teachers’
own perception about their self-adequacy to teach these skills (Law & Kaufhold,
2009). In his study, he also concluded that gifted students’ critical skills are superior
than regular ones and teachers have vital role in promoting these skills. Besides, in his
comprehensive review about some methods, questioning that allow challenging
questions (Snyder & Snyder, 2008), debate (Oros, 2007; Scott, 2008) and problem
based learning (McCrae, 2011; Miri, David, & Uri, 2007) are found as enhancing
students’ critical thinking skills. Nonetheless, critical thinking has not an emphasis in

Turkey’s educational system and there is a deficiency in the proper tasks promoting
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higher level thinking (Alagozlu, 2007). Thus, gifted students’ programs and tasks
should include emphasis about teaching thinking skills; especially critical thinking
(Newman, 2008; VanTassel-Baska, 2010).

Moreover, open ended problems, mathematical modeling problems, authentic
and complex problems that link both academic, nonacademic or beyond curriculum
topics are proper for the developmental needs of mathematically gifted students, too
(Pierce et al., 2011; Tieso, 2002). As proposed by Ysseldyke and others (2004),
advanced activities should be included in the gifted students’ program. As stated in the
curriculum; problems that are novel, interesting, challenging and having multiple entry
points are consistent with what experts and researchers state as needed definition of
problem in gifted education field (MoNE, 2013). In addition to problems, intelligence
questions, mathematical games, interesting books are the things that gifted students
show great curiosity (Baykog,2010; Johnson; 2000). For those tasks, restriction of
those students to a time line may create problem; hence students’ involvement with
self-directed tasks and freedom for their own choice without a time limit would
decrease anxiety as well as increase their enthusiasm. Similarly, being independent
and preceding with their own pace would get their desire to work on the task (Wilkins
etal., 2006). As another option, “A Mathematics Investigation Center” can be created
so that the teacher does not have to prepare everyday separate activities for gifted ones
(Wilkins et al., 2006, p. 7). Teacher can include some challenging tasks in that center,
or students themselves can prepare for each other. The teacher may present this center
in such a way that all students in classroom can benefit from there and it is not novel
and special to only gifted ones, anyone who wants can do after completing their own
work (Diezmann, & Watters, 2001; Hannah et al. 2011; Sriraman, & Sondergaard,
2009).

As another alternative, usage of mathematical history, which should be
included in both undergraduate courses and regular mathematics lessons, may be
beneficial (Alpaslan, Isiksal, & Haser, 2012; Goktepe & Ozdemir, 2013; Sézen, 2013).
Especially gifted students have great curiosity about historical background of concepts
and wonder about issues that happened in the past (Yevdokimov, 2007). A focus on
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lives and experiences of famous mathematicians, logical, historical background and
changeability of concepts; all may satisty their curiosity (Aydemir & Cakiroglu, 2013).
They may find the answers of their questions, which they usually wonder and ask
about, such as why people needed to use fractions; why people needed a common
symbol for representation of fractions; what other fraction symbols used in the past.
Therefore, usage of mathematical history, which is included in curriculum in Turkey,
can be interesting for gifted students (MoNE, 2013; Yevdokimov, 2007). Furthermore,
integrating technology is another issue which is known to be effective in allowing
students to proceed at their own pace (Kaput, 1992; Ozcakir, 2013). Most of the gifted
students are very abled, motivated and successful in technology usage and the role of
the technology in their motivation could be used as another option to fulfill their needs
(Johnson, 2000; Siegle, 2004; Periathiruvadi, & Rinn, 2012).

For the revised curriculum, more time is available for doing mathematics,
touching mathematical tasks and making hands-on activities (MoNE, 2013), which
coincides with the required characteristics of differentiated tasks. Discovering
concepts by means of abstract tasks may catch gifted students’ interest and fulfill their
needs to learn the logic and rationale behind concepts and procedures (Johnson, 2000;
Van de Walle et al., 2013; Wilkins et al. 2006). In addition to this, effective usage of
other instructional approaches, may be important to find the ways to satisfy their
special needs (Baykog, 2010). For illustration, involving why, how and what if
questions to probe students’ thinking makes them alert and interested (Johnson, 2000).
Similarly, teachers may use this technique in their regular instruction or they may
provide those questions as tasks to consider about reasons behind the concepts
(Sriraman & Sondergaard, 2009). Furthermore, discussion method provides to extend
their knowledge and meet their need of elaborating more on the concepts by
communicating with others (Johnsen & Ryser, 1996) and should be included in their
classrooms (VanTassel-Baska, 1998). Likewise, cooperative learning is another
method because while it enables gifted students to work together, it also provides
improvement for other students (Baykog, 2010; Chamberlin & Chamberlin, 2010;
Deizmann, & Watters, 2001).
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In addition to individual tasks, gifted students need interaction and guidance
from other students and teachers; hence these approaches may enable them to benefit
from those opportunities (Baykog, 2010). Moreover, interdisciplinary approach may
be a good option on gifted education (Karaduman, 2010; Sriraman & Sondergaard,
2009). For example, combining mathematics and environmental issues may be a
practical way to increase environmental awareness and to provide real life applications
(Aydemir & Teksoz; 2014; Jianguo, 2004). Like relating to science, relating to other
disciplines, such as music or art, can be useful way to show the usage and importance
of mathematical concepts in other courses (Sriraman & Sondergaard, 2009). In
addition to all, to involve them in the process, it may be good to use some effective
strategies like giving responsibility, mentoring other students, creating a list for the
classroom, guiding them to study and contributing in competitions or Olympiads
(Baykog, 2010; Johnson, 2000). To sum up, constructivist classrooms are suggested
for gifted students that they could discuss with open ended questions (Hanley, 1994)
and use problem solving abilities in inquiry activities (Reger, 2006). That is,
questioning and tasks that promote collaboration should be in the process of gifted
education (VanTassel-Baska, 1998).

Last but not least, assignments are another vital ring of the chain and it is
important to take gifted students’ attention while planning them (Sternberg, Ferrari,
Clinkenbeard, & Grigorenko, 1996). Gifted students complain about doing the same
things at home although they learnt and repeated so much in school; hence, messy and
easy assignments should be avoided for these students (Aydemir & Cakiroglu, 2013).
To state it differently, they should be provided differentiated assignments leading them
to use their creativity and higher order thinking or they should have options they can
choose as an assignment (Johnson, 2000). Likewise, rather than solving a lot of similar
exercises that their friends may need but they don’t, assignments may be given as
interesting, challenging tasks, or hands on materials (Rotigel & Fello, 2004; Sriraman,
& Sondergaard, 2009). That is to say, they may be given assignments that are enhanced

in quality and complexity rather than quantity (Baykog, 2010).
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To conclude, while differentiating classroom practices or tasks, gifted students
should have opportunities to appreciate the value of mathematics in their classroom
activities (Karaduman, 2010). On the basis of “one does not fit all”, it may be better to
shape these suggestions by taking each gifted students’ properties, needs and interests
into attention in classrooms (Baykog, 2011; Baykog, 2014; Van de Walle, Karp & Bay-
Williams, 2013, p. 147). Hence, gifted students should have different levels of support
in classroom in line with their differentiated needs and properties (Gavin et al., 2009).
By this way, they would not be lost in classroom environments; on the contrary, they

could find opportunities that reveal and use their exact potential.
2.8. Summary of Literature Review

To sum up, giftedness is a unique and valuable potential and mathematically
gifted students differ from regular students in their relational understanding between
numbers and symbols and they use mathematical concepts with unusual accuracy
(Figic1 & Siegle, 2008; Sriraman et al., 2013). It is the fact that these differences should
be improved in positive ways and this comprehensive literature review reflected that
identification and development of students’ giftedness is crucial (Colangelo & Davis,
2003; Capan, 2010; Davis, & Rimm, 2004; Ktistis, 2014; Morelock & Morrison, 1999;
Rakow, 2012; Schneider, 2000); Tomlinson, Tomchin, & Callahan, 1994). Due to the
fact that mathematically gifted students attend regular classrooms and engage
cognitive, emotional and social activities in these classroom, these environments
should be shaped in accordance with their needs (Bicknell, 2009; Diezmann &
Watters, 2001; Dimitriadis, 2011; Gavin et al., 2009; Hammer, 2002; Karaduman,
2010; Leikin, 2010; McComas, 2011; Rotigel, & Fello, 2004; Sheffield, 1994;
Sriraman & Sondergaard, 2009). Although it is crucial to differentiate lesson for gifted
students’ needs, teachers in classroom mostly have lack of knowledge about how to
differentiate their lessons (Baykog, 2014). At that point, differentiated tasks and how
teachers will use these tasks are crucial. Thus, development of differentiated tasks that
serve their needs in classrooms and increasing the teachers’ awareness and

adequateness about the issue should be given importance.
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To differentiate the classroom tasks, some characteristics of tasks as proper to
developmental needs of gifted students were mentioned in literature. Challenging
Chamberlin, 2002; Deizmann & Watters, 2001; Gavin et al., 2007; Karaduman, 2010;
Sriraman, 2003) and interesting activities (Johnson, 2000; Karaduman, 2010; Wilkins
et al.,2006) as well as tasks that enhance students’ thinking skills were stated mostly
(Chamberlin & Chamberlin, 2010; Freiman, 2006; Karaduman, 2010; Sriraman,
2003). To develop tasks that promoting higher level thinking, top three thinking levels
of Bloom’s taxonomy was suggested mostly. Moreover, problem solving (Freiman,
2006; Gavin et al., 2009; Greenes, 1997; Karaduman, 2010; Pierce et al., 2011,
Renzulli, 1986; Tieso, 2002), intelligence questions (Baykog, 2011; Johnson, 2000;
Freiman, 2006), interdisciplinary tasks (Berger, 1991; Freiman, 2006; Greenes, 1997;
Karaduman, 2010; Renzulli, 1986; Sriraman, & Sondergaard, 2009), technology
integrated tasks (Johnson, 2000; Siegle, 2004; Periathiruvadi & Rinn, 2012) advanced
or beyond learning activities (Rotigel & Fello, 2004; Johnson, 2000; Karaduman, 2010
are the other methods that were mentioned as drawing gifted students’ attention and
enhance their skills. In addition, usage of some teaching methods like discovery
(Johnson, 2000; Wilkins et al. 2006; Van de Walle et al., 2013), discussion (Johnsen
& Ryser, 1996) or questioning were also suggested for gifted students’ differentiated

needs.

To conclude, although literature review underlined the importance of
mathematically gifted students and necessary educational opportunities, the studies
exactly focusing on practices in classroom environments are very scarce. Even, studies
concentrating on the design and development of proper classroom tasks for
mathematically gifted students is not available in the accessible literature. Therefore,
this study aimed to fill this gap in mathematics and gifted literature. Moreover, it also
aimed to draw mathematics educators’ and instructors’ specialized in the field of
giftedness attention on the lack of opportunities in real classroom environments.
Moreover, an exemplary framework about how this lack could be compensated by
involving theory and practice in development process could be constructed. By this
way, mathematically gifted students and teachers could find an opportunity to benefit

from these differentiated tasks. Thus, designing and developing the differentiated tasks
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for 5" and 6™ grade mathematically gifted students were the main aim of this study.
Based on this aim, characteristics of these differentiated tasks and their benefits to

students and teachers were also explored in this study.
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CHAPTER 3

METHODOLOGY

The first purpose of this study was to design and develop differentiated tasks
for satisfying 5™ and 6™ grade mathematically gifted students’ cognitive, emotional
and social needs in mathematics classrooms. Design based research studies have
primary functions as in the form of characteristics of interventions as well as other
research functions (Plomp, 2013). Correspondingly, based this aim of the study, it was
aimed to explore the characteristics of these differentiated tasks. Moreover, as the other
aims of this study, contributions of this intervention for satisfying mathematically
gifted students’ needs and also contibutions to teachers were explored. To achieve
those aims, formative evaluations were carried out to create a theory-based practical
product for 5" and 6™ grade mathematically gifted students in regular mathematics
classrooms. In those evaluations, the study was examined in terms of relevance,
consistency, practicality and effectiveness which were defined as four criteria for high
quality interventions of design based research (Nieveen, 1999; Nieveen & Folmer,
2013).

In this regard, the focus of this chapter is to provide main idea of research
paradigm and the methodology of how to use this paradigm in this study. So then, as
research paradigm, design based research and its crucial steps with the details of
prototypes, participants and data collection procedures were explained to
comprehensively clarify the methodology. Moreover, draft design principles that
guided the characteristics of the differentiated tasks were presented as the departure
point of this study. After this clarification, data analysis procedures were presented
and trustworthiness, assumption and limitations of this study and lastly researcher role

and bias were explained in the remaining sections of this chapter.
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3.1. Research Paradigm: Design Based Research

The objective of this study comes from the problems in the practice and need
support from the theory. Due to the fact that there is a lack in educational opportunities
for mathematically gifted students in mathematics classrooms in Turkey, this study is
aimed to design and develop differentiated tasks for these students. Furthermore, after
development of the relevant and consistent tasks, it is crucial to test and observe
whether the tasks are practicable and effective in classroom environments for the
context (Nieveen, 1999). That is, development of differentiated tasks in line with
students’ developmental needs and classroom environment are an issue that should be
deliberated from both theory and practice. Hence, design based research was found as

the most useful for the requirements and objectives of this study.

Over the years, design based research was used in various studies with different
denotations such as; development research (van den Akker, 1999), design research
(Reeves, Herrington & Oliver, 2005), developmental research (McKenny & Van den
Akker, 2005), design experiments (Brown, 1992; Hawkins &Collins 1992), formative
research (Newman, 1990). Despite these differences in the names, as the initial users
of design based research, Brown (1992) and Collins (1992) described it as a
methodology that solves the real problems in contexts with the help of practitioners
and design principles by conducting reflective and rigorous inquires. Similarly, Van
den Akker, Gravemeijer, McKenney, and Nieveen (2006, p.5) summarized common
points that these design studies have; the interventions and iterations, concurrent
orientation to the theory and practice, focusing on the process not solely on product,
direct involvement of practitioners withcollaboration to obtain a practical product that
solves a real world problem (Plomp & Nieveen, 2013). Based on these descriptions,
design based research yields systematics studies so as to design and develop
educational interventions as the solution of a problem in real life (Bannan-Ritland,
2003; Kelly, 2006; Plomp, 2013; Nieveen 2013) Hence, this study is a design based
study which consists of all these common characteristics for designing and developing
an intervention to improve the practice. In the field of education, design research
studies were addressed from different perspectives (Van den Akker et al., 2006) such
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as; design research from a learning perspective (Gravemeijer & Cobb, 2006), from a
technology perspective (Reeves, 2006) and from a curriculum perspective
(McKenney, Nieveen, & Van den Akker, 2006). This study is much closer to the
curriculum perspective since its main elements; the curricular products, associated
design principles and contributions for the professional developmentare the endpoints

of this study.

Design studies depart from the problems that teachers or learners confront in
real educational contexts and try to solve these problems by producing proper design
principles that was developed during the design process (Reeves, 2006). Therefore,
they enableimprovement in educational practice and creation of a new theory based
product (Trna, 2014; Trna & Trnova, 2012).Hence, while contributing to theory,
design based research presents a practical product that is designed and developed
through the study (Kennedy-Clark, 2013; Masole, 2011; Van den Akker et al., 2006).In
educational environments, this method helps to bridge between theory and classroom
practice so that more useful results could be obtained by involving teachers,
researchers, experts and practitioners in research and development process (Van den
Akker et al., 2006). By this way, both practical and methodological values are taken
into consideration in the development of theoretic based practical product (McKenney,
2001; McKenney & Van den Akker, 2005). In other words, designing and developing
a theory oriented product improved in the practice (Collins, 1992) is one of the
purposes of design based research (Jonassen, Cernusca, & lonas, 2007; McKenney et
al., 2006), which is the main of this study.

Furthermore, as different from other research methods, design based research
allows collaboration among people both from theory and practice; that is design and
development of the activities provides a team work among the practitioners in the field
as well as researchers and experts of the issue (McKenney, 2006). This interventionist
side of the design based research also helps the theories to suit well and work in the
real context and provides innovations in the education (Cobb, Confrey, Lehrer, &
Schauble, 2003). Besides, although it is not common, it is such useful and suitableto

use design based research in gifted education field that it enables to focus on process
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and context (Jen, Moon & Samarapugavan, 2015). Hence design based research really
fits the aims of this study about generating a theory based practical product for gifted

students and evaluating it in the real context.

In this study, problems that mathematically gifted students and their teachers
face in practical contexts were explored. Based on the assumption that existing
practices are inadequate for those students, solutions to this problem as differentiated
tasks were provided by using design principles which are handled from both theory
and practice (Van den Akker et al., 2006; Reeves, 2006). It is the fact that systematic
study within the design based process presents two valuable outputs in terms of
designed artifacts and scientific outputs (Herrington, McKenney, Reeves & Olives,
2007). In a similar vein, from the curricular perspective; design principles, curricular
products and professional development are the three main outputs of the design

research as presented in Figure 3.1 (McKenney, Nieveen, & Van den Akker, 2006).

pesi9" Princip/eg

Design
Research
Process

Figure 3.1 Three main outputs of design research (McKenney, Nieveen, &Van den
Akker, 2006, p.73)

Designed artifacts (Herrington, McKenney, Reeves & Olives, 2007) or
curricular products (McKenney, Nieveen, & Van den Akker, 2006) of this study, is
high quality interventions which are differentiated tasks developed for 5" and 6" grade
mathematically gifted students to solve their educational problems in mathematics
classrooms (Nieveen, 2013). In addition to this, due to the collaboration and active
involvement of all practitioners, teachers’ professional development (McKenney,

Nieveen, & Van den Akker, 2006) is the other indirect output of this study.
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Furthermore, well-articulated design principles (McKenney, Nieveen, & Van den
Akker, 2006) that give details about the characteristics and working procedure of the
intervention are the scientific outputs (Herrington, McKenney, Reeves & Olives,
2007) of this study (Herrington, McKenney, Reeves & Olives, 2007; Nieveen, 2013;
Van den Akker, 1999).

Among those outputs, design principles, which are also called in other sources
as design guidelines or design specifications, serve as both a tool and output of design
based research (Mafumiko, Voogt, & Van den Akker, 2013). Tentative design
principles are constructed by means of information obtained from the literature review
and context analysis as the departure or guidance point in the preliminary phase of the
design studies (Mafumiko, 2006; McKenney, 2001; Wademan, 2005). Through the
study, these principles are implemented, developed and modified by means of the
prototypes and expert appraisals. At the end of this process, final generalizable
principles are obtained as the solutions for the context related problems (Van den et
al., 2006). In this study, data obtained from the teachers, students and experts as well
as from the context analysis and literature reviews in preliminary research phase
helped to determine the initial design principles. These principles served as the
characteristics of differentiated tasks for mathematically gifted students. Hence, each
differentiated activity constructed, selected or adopted based on these characteristics
and they were implemented during the pilot study, prototypes and fieldtesting. As they
implemented, the points that need modification was specified by the teachers as
practitioners of the study and they were accommodated in accordance with the
discussions among the researcher and teachers. At the end of the prototypes and
everlasting discussions, the final design principles were constructed, which was
addressed in the findings chapter of this study. Moreover, in the following part of this
chapter, this process and general phases of this design based study was presented with

details.
3.2. Phases of Intervention

Although its names may differ, design based studies generally involve three
fundamental stages; preliminary research phase, prototyping phase and assessment
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phase (Kennedy-Clark, 2013; Plomp, 2007). Some of the researchers like Masole
(2011) only used its first two phases. In this study, these two phases were carried out
to obtain both practical and theoretical conclusions about designing differentiated
tasks for 5™ and 6" grade mathematically gifted students. These phases were grouped
into two as preliminary phase and prototyping phaseand development of prototypes
and their modifications were concurrent during the study. First of all, some data for
design and development of differentiated tasks were obtained in preliminary research
phase. After this phase, for the prototyping phase, first prototype of intervention with
initial draft principles were constructed. After this, prototypes were continuously
modified with the formative evaluation principles (Scriven, 1967) and the new
prototypes were constructed based on these evaluations to improve the intervention.
At the same time, evaluations were conducted during those prototypes to obtain
evidence for the effectiveness of intervention by means of the teachers and students’
pre, intermediate and post interviews and forms (Nieveen, 2013). All these phases with

details were presented in Figure 3.2.
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Figure 3.2 Phases of the Study

These phases in Figure 3.2 were adopted and modified from some studies
(Mafumiko, 2006 p.48; Masole, 2011, p.83; Plomp & Nieveen, 2013, p.39) focusing
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on crucial elements of design based study. Study of Mafumiko, (2006) was used as a
general framework and some ideas were adopted from other studies of Masole (2011),
Plomp and Nieven (2013) who were also originated from the Mafumiko’s (2006)
study. Instead of versions, prototypes were used as in the Masole’s study and only
teachers and students were used in the samples of tryouts or field test. Moreover, some
parts were replaced in line with the order of this study. For example, pilot study was
conducted before expert opinions as different from the Masole’s study. In addition to
this, instead of reflecting the two steps of overall study as baseline survey and

intervention, they were reflected as preliminary and prototyping phases.

As stated before, the phases of this study followed four criteria; relevance,
consistency, practicality and effectiveness, to obtain high quality of the intervention as
described by Nieveen (1999). In the preliminary phase, analysis of the context,
synthesis of literature and previous research revealed that there is a real problem for
mathematically gifted students that they lack the proper tasks and activities in
accordance with their differentiated needs in mathematics classrooms. Moreover,
literature review, context analysis, researchers’ own experiences and discussion with
critical people as well as experts of the field provided a logical framework as in the
form of draft design principles which were based on the state of the art knowledge
(Nieveen & Folmer, 2013; Plomp & Nieveen, 2013). Hence, based on these guidelines,
initial form of the intervention was developed as the differentiated tasks for these
students with relevance and consistency supports. After that, in prototyping-evaluation
phase, usability of the tasks in real classroom environment with students was assessed
and the intervention was accommodated to provide best usage in classrooms. As the
modifications were made, the effectiveness of the tasks in terms of satisfying the
differentiated needs of gifted students as well as teachers’ professional development
was assessed to see whether the desired outcomes were obtained with the help of the
intervention (Nieveen & Folmer, 2013; Plomp & Nieveen, 2013). That is, continuing
development was carried out and effectiveness in real practice environments was
evaluated with the help of these phases (Van den Akker et al., 2006; Clark, 2013).
Therefore, the intervention was evaluatedin accordance with the Nieveen’s (1999)

fourcriteria as summarized in Table 3.1.
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Table 3.1 A summary of this study in terms of four criteria for high quality intervention
(Nieveen, 1999; Nieveen & Folmer, 2013)

Phase Criteria
Preliminary Phase Relevance and Consistency
Prototyping and Evaluation Phase Practicality and Effectiveness

To sum up, during these phases, prototypes were continually assessed
regarding their content and usage in mathematics classrooms. Formative evaluation is
needed for each phase to ensure the quality of the interventions and its characteristics
as in the form of structured design principles (Nieveen & Folmer, 2013). To enhance
the quality of prototypes, formative evaluation is conducted in classroom try outs and
field test (McKenney, Nieveen & van den Akker, 2006). After completion of all
phases, design research presented valuable knowledge as in the form of revised design
principles and professional development of teachers as by product (Van den Akker et
al., 2006). Moreover, contributions for students and teachers were the other points that
resulted from the evaluations of the study. In the following subsections, these
preliminary research phase and prototyping phase as methodological processes needed
to design and develop differentiated tasks to develop mathematically gifted students’
giftedness to the highest possible level in regular mathematics classrooms were
handled in depth.

3.2.1. Preliminary Research Phase

Preliminary research is needed to both understand current situation and develop
conceptual theoretical framework for the study (Kennedy-Clark, 2013). In this phase,
needs and context analysis was carried out so that problems needed to be solved in real
context can be defined. Gifted students’ views and expectations from their regular
mathematics classrooms in Turkey were received and it was seen that gifted students
complain about the lack of suitable opportunities in their mathematics lessons
(Aydemir & Cakiroglu, 2013). Additionally, teachers’ opinions about opportunities
that they can provide to their gifted students were gotten and the lack intheir
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knowledge about gifted students and the need for developing proper tasks for the usage
of teachers were explored (Bayko¢ & Aydemir, 2014). Furthermore, literature was also
reviewed based on mathematically gifted students’ current situation and needs as well
as teachers’ needs about those students and promising examples for differentiated tasks
(Anderson, 2013; Baykog, 2010; Chamberlin & Chamberlin, 2010; Figic1 & Siegle,
2008; Gadanidis, Hughes & Cordy, 2011; Hekimoglu, 2004; Pierce, Cassady, Adams,
Neumeister, Dixon, & Cross, 2011; Rotigel & Fello, 2004; Sternberg, Ferrari,
Clinkenbeard, & Grigorenko, 1996; Tieso, 2002; Tomlinson, Tomchin, & Callahan,
1994, Wilkins et al.,2006).

As well as formal activities, informal activities like discussion with critical
people, own experiences of researcher, feedbacks from conferences were also carried
out to reveal the problem in context. In addition to these, consulting to an expert about
gifted education field, informal interviews with school principals andteachers as
practitioners were carried out to get a clear sense about students’ and teachers’ needs
in classroom environments. Therefore, all the data obtained from those preliminary
research phase provided direction and external validation for the study (Van den Akker
et al., 2006; Masole, 2011) and lead to the draft design principles which was
summarized in the following part of this chapter.

3.2.2. Draft Design Principles

Based on the preliminary research phase, significant points about the
characteristics of differentiated tasks for mathematically gifted students were
determined. That is, these characteristics were selected in line with the inferences from
the preliminary research phase, especially from the literature review. Many researchers
suggested some of the characteristics for the tasks as well suiting the needs of gifted
students in mathematics classroooms. These points lead to construction of initial
design principles as in the form of draft characteristics of differentiated tasks. Hence,
these characteristics were addressed as choices for constructing differentiated tasks for
5t and 6™ grade mathematically gifted students. That is, at the beginning of the study,
these draft principles were determined that if the activity have one characteristic
among content characteristics in below, it could be implemented in classrooms by
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using one of the characteristics in terms of applicationin below. Moreover, because
characteristics were divided into two, draft design principles were divided into two as

design principles in terms of content and application, as presented in below.
3.2.2.1. Draft Design Principles in terms of Content

Initial design principles in terms of content characteristics were divided into
ten sections. That is, some of the characteristics mentioned below were seen as the
content related characteristics of differentiated tasks and these principles were

addressed in the following subsections as suggestions.

1. Challenging: Challenging and meaningful complexity of the tasks should be
involved in gifted students’ instructions so that their interest can be taken and
maintained during the lesson (Chamberlin, 2002; Deizmann & Watters, 2001,
Gavinetal., 2007; Karaduman, 2010; Sriraman, 2003) becausechallenging activity

compels students with the appropriate difficulty.

2. Higher level thinking: Todifferentiate instruction proper to gifted students’ needs,
they should be provided with tasks promoting higher level thinking (Chamberlin
& Chamberlin, 2010; Freiman, 2006; Karaduman, 2010; Sriraman, 2003). Based
on revised taxonomy of Bloom, tasks at the analysis, evaluating and creating level
serve this purpose and enable students to think in a higher level (Anderson et al.,
2001).

Analysis: Activities in analysis level should be involved in the gifted students’
tasks. The tasks in analysis level need to break the concept into meaningful
parts which comprise the whole. This should be conducted by comprehending
the interrelationship of these parts both with each other and the whole
(Anderson et al., 2001).

Evaluating: Activities in evaluating level should be involved in the gifted
students’ tasks. The tasks in evaluating level need determination by assessing
and evaluating the case depending on some principles that was settled for the
case (Anderson et al., 2001).
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Creating: Activities in creating level should be involved in the gifted students’
tasks. The tasks in evaluating level need to construct a new and meaningful
whole by bringing parts together based on the procedure followed through the

meaningful steps (Anderson et al., 2001).

3. Problem Solving: Problem solving tasks should also be included in the education
of gifted students to provide realistic and absorbing concepts which handle in
mathematical ways (Freiman, 2006; Gavin et al., 2009; Greenes, 1997
Karaduman, 2010; Pierce, Cassady, Adams, Neumeister, Dixon, & Cross, 2011;
Renzulli, 1986; Tieso, 2002). These problems could be non routine and real life

problems, which were explained below.

Non-Routine Problems: Nonrotuine problems are not solved by using
knowledge directly and they are not ordinary problems that could be solved
routine methods (Arslan & Altun, 2007). It is adviced to use these type of
problems as an option for differentiated tasks of mathematically gifted

students.

Real Life Problems.Problems related with the real life and using realistic
contextscan be helpful for gifted students (Johnson, 2000; Greenes, 1997;
Renzulli, 1981) and it is adviced to use them as an opportunity to differentiate

tasks.

4. Technology Integration: Most of the gifted students are very abled, motivated
and successful in technology usage and the role of the technology in their
motivation should be used as another option to fulfill their needs (Johnson, 2000;
Siegle, 2004). Moreover, the property of technology as allowing the students to
proceed at their own pace (Kaput, 1992; Ozgakir, 2013) may allow them to meet
their own needs.

5. Interdisciplinary Tasks: Interdisciplinary tasks allow integrating more than one
discipline into the teaching of any concepts (Beane, 1997). Interdisciplinary tasks
should be included because application of math in other fields leads to meaningful

and engaging learning process as well as providing answer for related questions of
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gifted students (Freiman, 2006; Greenes, 1997; Karaduman, 2010; Renzulli, 1986;
Sriraman, & Sondergaard, 2009).

Mathematical History: Usage of mathematical history may be beneficial to
meet gifted students’ needs of learning depth and background of the concepts
(Aydemir & Cakiroglu, 2013) because gifted students have great curiosity
about historical background of concepts and wonder about issues that happened
in the past (Yevdokimov, 2007). Hence, including mathematical history to
mathematics lessons is another choice for differentiated tasks that lead to
positive views of gifted students’ motivation to lesson and satisfaction
withlearning reasons and depth of the mathematical concepts (Aydemir&
Isiksal, 2015).

Integration of Mathematics and Science Lessons: Combining mathematics
and environmental issues may be a practical way to increase environmental
awareness and to provide real life applications (Aydemir & Teksoz; 2014;
Jianguo, 2004). Hence, the tasks integrating mathematics and science lessons

should be used as another choice for mathematically gifted students.

Integration of Mathematics and Turkish Lessons: Integration of Turkish
lesson and mathematics based on objectives, concepts and thinking may take
gifted students attention to see the usage of each discipline. Hence, the tasks
integrating mathematics and Turkish lessons should be used as another choice

for mathematically gifted students.

6. Beyond Curriculum: As another option, content of the tasks should be beyond
the curriculum to fulfill gifted students need in learning more (Rotigel & Fello,
2004; Johnson, 2000; Karaduman, 2010). Beyond curriculum activities aim to
realize, discover, teach or use any mathematical concepts that are ahead of regular
sub learning domain curriculum according to students’ grade level.

7. Interesting Task: Gifted students need engaging tasks that catch their interests to
get rid of boredom and lost in classrooms since they may not always have intrinsic
motivation (Karaduman, 2010; Wilkins et al., 2006; Johnson, 2000). Thus,
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interesting tasks should be presented to gifted students so as to take their attention
and increase their motivation to the tasks.

8. Intelligence Question: Providing intelligence question, which one should think
in depth and cautiously to provide a proper and meaningful answer, to gifted
students is another opportunity that meet their needs to think more and worry about
answer (Baykog, 2010; Johnson, 2000; Freiman, 2006).

9. Math Puzzle: Math puzzle, which is an activity that requires mathematics to solve
and have some specific rules that the solver must find a solution that satisfies the
given condition, is another opportunity for gifted students to differentiate their
tasks (Freiman, 2006; Gavin, 2009).

10. Mathematical Modelling: Mathematical modeling problems are complicated
processes that need to think critically and mathematically in order to reach a goal
by using conceptual tools and multiple interpretations developed through the
process (English; 2003; English & Watters, 2005). This complicated process may
arouse mathematically gifted student’s attention and develop their thining skills.
Hence, modelling activities should be provided to gifted students as another option

to fulfill their needs in classroom.

To conclude, these ten characteristics were determined as characteristics in
terms of content for the differentiated tasks of mathematically gifted students. In line
with these, content of all forty-tasks used in this study were prepared considering these
characteristics. By this way, each of the tasks had at least one of these content related
characteristics. In addition to these, some characteristics in terms of application of
these tasks in classrooms were also determined. In the following section,

thesecharacteristics were addressed as draft design principles in terms of application.
3.2.2.2. Draft Design Principles in terms of Application

In addition to principles in terms of content, design principles obtained from
preliminary research phase also offer characteristics in terms of application. These
initial draft design principles in terms of application characteristics were divided into

seven sections. That is, some of the characteristics mentioned below were seen as the
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application related characteristics of differentiated tasks and these principles were

addressed in the following subsections as suggestions for implementation.

1. Whole class activity: It is adviced thatteachers mayuse differentiated tasks in their
regular instructions that all students in classroom can benefit (Chamberlin &
Chamberlin, 2010).

2. Individual task for gifted student: Differentiated tasks maybe provided
separately to gifted students as an extra individual work when gifted ones complete
their tasks (Chamberlin & Chamberlin, 2010).

3. A mathematics center: As another option, “A Mathematic Investigation Center”
maybe created (Wilkins et al., 2006, p. 7) in clssroom. Teachers can bring some
challenging or interesting tasks in that center, or students themselves can prepare
for each other (Diezmann, & Watters, 2001; Hannah et al. 2011; Sriraman, &
Sondergaard, 2009). Thus, the students can benefit from differentiated tasks by
means of this center.

4. Group working activity: Cooperative and group learning both enables gifted
students to work together and provides improvement for other students (Baykog,
2010; Chamberlin & Chamberlin, 2010; Deizmann, & Watters, 2001). Teachers
mayuse both homogenous and heterogeneous groups based on their aim for the
differentiated tasks.

5. Project based task: As another application method, tasks maybe given to gifted
students as projects that they should be completed as individual or as a group in
the specified timeline with specified requirements through the process (Diffily,
2002; Stanley, 2012).

6. Usage of Some Teaching Methods: Discussion, Discovery and Questioning:
Preliminary research phase offered some teaching methods that are more
appriopriate for the usage of the differentiated tasks in classrooms. These are
discussion, discovery and questioning methods that the teachers may use these
methods while providing differentiated tasks to their gifted students. Among those,
discussion method helps to extend gifted students’ knowledge and meets their need
of elaborating more on the concepts by communicating with others (Johnsen &

Ryser, 1996). Moreover, discovering concepts by the help of abstract materials
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may catch gifted students’ interest and fulfill their needs to learn the logic and
rationale behind the concepts and procedures (Johnson, 2000; Wilkins et al. 2006;
Van de Walle et al., 2013). Lastly, questioning method by involving why, how and
what if questions may help to probe students’ thinking and satisfy their need for
learning and thinking more and depth (Johnson, 2000; Sriraman & Sondergaard,
2009).

7. Assignment: Differentiated tasks might be provided to gifted students as
assignments leading them to use their creativity and higher order thinking
(Johnson, 2000). Teachers can give differentiated assignment to gifted students in
their classroom or they may provide options to all class and want them to select
one of them as assignment, where gifted ones will most likely select the
differentiated ones while others prefer easier and routine ones. As another
suggestion, teachers may provide these as an extra assignment as well as routine

assignments of all students.

In this study, all these application characteristics were determined for the usage
of differentiated tasks in classrooms. By this way, a general framework was provided
that the activities having content related characteristics could be applied with one of
these application related characteristics.

To sum up, these are the initial and draft characteristics of differentiated tasks
for 5 and 6™ grade mathematically gifted students as in the form of draft design
principles. These design principles were designed within the scope of content and
application of these tasks. Through the design based process, these draft principles
were applied in classrooms and developed based on the opinions of practitioners,
researcher and experts. That is, these principles were developed throughout the phases
with the help of formative evaluations. In the following section, these phases and their
crucial points were specified.

3.2.3. Prototyping Phase

Based on findings from preliminary research phase, differentiated tasks were

designed anddevelopedduring the prototypes (Kennedy-Clark, 2013; Masole, 2011;
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Van den Akker, Branch, Gustafson, Nieveen& Plomp, 1999). Prototyping helps to
solve the problems in real life by evaluating and revising the design products
systematically (McKenney, Nieveen &van den Akker, 2006). In the prototyping
process of this study, collaboration between researcher, experts and teachers helped to
obtain the most structured shape of the design principles as differentiated tasks and to
develop these tasks with respect to 5" and 6™ grade mathematically gifted students in
mathematics classrooms (Masole, 2011). In the following sub-parts of this section how
prototyping procedures, reforming of design principlesas as well as determination of

practicality and effectiveness of differentiated tasks was addressed.
3.2.3.1. Prototype-1 and Pilot Study

Initial design principles emerged from preliminary research phase shed light
on the prototype-1 as differentiated tasks. That is, as prototype-1, draft forms of forty
differentiated activities were designed in line with the guidelines of the design
principles. After regulating Prototype-1, it was pilot tested in two 5" and one 6™ grade
regular mathematics classrooms in a private school which was in the Cankaya District
of Ankara in the fall semester of 2014-2015 Educational Years. The aim of this pilot
study was to explore gifted students’ reflections as well as appropriateness and
understandability of such tasks in classroom environments. Differentiated tasks were
used as a part of the regular lessons and they were called as “task of the week” in
mathematics lessons. During this process, researcher had multiple roles as researcher
and teacher because | was the mathematics teacher of the classrooms. This may be
seen as an advantage in terms of increasing the chance of evaluator effect and gaining
deeper insights about strengths and weaknesses of materials (Patton, 1990; McKenney,
Nieveen, & Van den Akker, 2006; Van den Akker et al., 2006). Additionally, this both
“designer and developer; the facilitator and evaluator” (Kennedy-Clark, 2013.p.28)
role of the researcher provided many gains that | was able to observe all students’
reflections directly as well as gifted ones. By this way, | could immediately make
modifications to the tasks when needed and | could see the tasks from the teachers’

viewpointsbecause | developed them as a researcher.
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These tasks were used during one semester and when the researcher faced
problems, revisions were made at that moment. Additionally, after completion of the
semester, semi structured interviews with mathematically gifted students were carried
out and their opinions about usage of those tasks in mathematics courses were
explored. Data obtained from those interviews was compared with observation notes
which researcher-teacher took during the semester. Hence, tasks were revised in line
with the problems, such as ambiguity of items, time management, language, grade

level problems and students’ individual opinions about each task (Masole, 2011).
3.2.3.2. Prototype-2

Based on data obtained from Prototype-1, required modifications were done
and prototype-2 was designed. After that, appraisal of Prototype-2 to four experts was
consulted based on the idea that “size and type of research team depends on the purpose
of the research” (Kennedy-gtClark, 2013, p. 28). Three of the experts were in the field
of mathematics education while the fourth one was in the field of gifted education and
each of the experts individually assessed the tasks. Besides, parallel evaluations were
made through one to one interviews to evaluate the content and technical adequacy of
tasks (Masole, 2011). The differentiated documents were provided to experts to
analyze them with regard to some critical issues important for the gifted education.

The documents included following tables and checklists:

= Differentiated activities for gifted students

= A table about characteristics of each differentiated tasks (design principles)
(Last version of characteristics in Appendix A)

= Explanation of the characteristics with related references

= Related objectives for these activities from middle school mathematics
curriculum (MoNE, 2013) (Appendix B)

= A table for operational definitions about characteristics of differentiated tasks

= A table for possible classroom usage of those activities (Appendix C)

= A checklist which the researcher would like from experts to check about the

suitability of tasks (Appendix D)
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Hence, prototype-2 was assessed by the experts in terms of mathematical
background, suitability for gifted students; usability in mathematics classrooms and
characteristics of tasks. Their ideas and suggestions were taken into account to make
proper revisions for the prototype-3. Furthermore, collaboration with experts as well
as practitioners helped to revise design principles and develop more suitable tasks for
solving context based problems (Cobb et al., 2003; Masole, 2011). Hence, this stage
provided validity and practicality of the differentiatedtasks for mathematically gifted
students because experts assessed them in terms of both content and practicality in

classroom environments (Plomp & Nieveen, 2007).
3.2.3.3. Prototype-3: Try outs

After completion of the process with expert reviews, prototype-3 was
developed by taking their feedback and revisions into consideration. Following to this
development, third prototype was tried out in four classrooms by three mathematics
teachers concurrently in a public school in the spring semester of 2014-2015
Educational Years. This public school was a middle school in the Altindag District of
Ankara, the classroom sizes were approximately twenty-five for each classroom and
the families of the students had generally low socio-economic status. Moreover, the
academic success of the school was not in good position and the school was placed in
a lower social class environment that it was one of the reasons for the researcher to
select this school. That is, the researcher purposively selected this school due to two
main reasons: one of them is the purposive selection of one of the teachers, who will
be described later. The other reason was such that as the researcher, | conducted the
pilot study in a private school with students whose families have high socioeconomic
levels. For the try outs, 1 would like to observe the case for the public school and test
the tasks whether it works even in a school having low academic success and this
enabled me to increase the generalizability of my design and findings.

As stated before, one of the teachers as the participant of this study was selected
purposively; she was an effective teacher that uses student centered teaching in her
classrooms. Moreover, she was experienced about conducting a research study due to
her master’s thesis and she was experienced in development of 5" grade mathematics
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curriculum and textbook. After purposive selection of this teacher, two other teachers,
one of them is a male and other is a female teacher, from the same school were selected
conveniently. All three teachers were in their thirty something and at least eight years
experienced in teaching mathematics. A summary for the the information about these
teachers were given in Table 3.2.

Table 3.2 A Summary of Characteristics of Teachers in Try-Outs

Teachers TS TN ™
(Teacherl) (Teacher2) (Teacher3)

Gender Female Female Male

Professional Master’s Degree  Bachelor’s degree  Bachelor’s degree

Qualification g g g

Teaching

Experience 10 Years 8 years 12 years

When it comes to process and data collection procedure of try outs, within the
framework of design based research, triangulation strategies in data collection was
used to get a holistic idea about design, development and evaluation process of tasks
in terms of both students’ and teachers’ viewpoints (Masole, 2011; Maxcy, 2003). For
this aim, some specific data collection instruments were used as summarized in Table
3.3. It is more meaningful to combine the items when any instruments do not match
with the points that you aim to explore (Masole, 2011). Hence, they were constructed
by integrating and modifying the items from other sources as well as new constructed
ones. To sum up, interviews, observations and document analysis was used to reach

both the research and methodological objective of the study.
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Table 3.3 A summary of the Data Collection Instruments in Try-outs

Data Obtained from Data Obtained from Data Obtained from

Teachers’ Data Students’ Data Researcher’s Data

] _ Pre-interviews
Pre-interviews

Informal talk )
Informal talk _ ] Observation
. ] Post-interviews
Post-interviews Logbook
After sheet forms )
After sheet forms Audiotapes

) _ Assessment forms
Unstructured interviews _ ]
Unstructured interviews

At the beginning of the try outs, first of all, researcher conducted a meeting
with three teachers and school administrator to informthem about the aim of the study.
After this meeting, at the beginning of the try outs, individualized semi structured pre-
interviews were carried out to obtain teachers’ initial ideas, current state of their
knowledge and awareness about gifted students and gifted education (See Appendix
E). After those interviews, another meeting with teachers was also conducted. In this
second meeting, teachers were informed about the properties of gifted students and
differentiation practices needed in classrooms. In addition to these, each teacher was
given a book about gifted students and they were wanted to skip this book to learn
gifted students more. Most importantly, differentiated tasks with tentative design
principleswere given to the teachers. They were wanted to examine each activity in
terms of suitability for their classrooms and how they can use those in their classrooms.
By the way, while examining these tasks in a week, teachers were asked to nominate
students that reflect properties of mathematical giftedness in their classrooms. After
this nomination, Test of Mathematical Abilities of Gifted Students (TOMAGS), whose
adaptation to Turkish language was conducted within the scope of this study, provided
in the data analysis part of this chapter, was implemented to all of the studentsin these
classrooms so as to identify mathematically gifted students in classrooms. Among

those, the ones having the high and very high possibility of mathematical giftedness
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were determined based on the TOMAGS scores as well as teachers’ nomination. The

information about the students in the classrooms was given in Table 3.4.

Table 3.4 A Summary of Characteristics of Participants in Try-Outs

Students C1 C2 C3 C4

Classroom-1 Classroom-2 Classroom-3 Classroom-4
Grade level 5th grade 5th grade 6th grade 6th grade
Number of 26 students 29 students 31 students 29 students
Students

Number of Gifted

1 student 3 students 2 students 1 student
Students

When all is said and done, the teachers’ ideas were again taken in their informal
talks. In those interviews, their ideas about the students who were found as high or
very high possibility of mathematically gifted in TOMAGS were obtained. Moreover,
the teachers were asked about their prior opinions about the differentiated tasks and
their implementation in classroom. They shared their modifications and suggestions
for the activities so as to obtain more valid and practicable activities and the parts that
need modification werereviewed together. After that, they were wanted to specify their
selection and usage of tasks in classrooms. Hence, the teachers determined the usage
of each task and a timetable that specifically notify which activity would be used in
which lesson was constructed together. Due to individual curriculum requirements and
individual characteristics, each teacher wanted to construct their own timetable.
Additionally, for each activity, teachers also specified their application method which

was determined as design principles in terms of application.

After these processes, they tried out the tasks in their regular mathematics
lessons through six weeks. During this process, teachers and researcher were
continuously involved in an interaction. They shared opinions about the content,
corrections, usability and suggestions for tasks by means of unstructured interviews.
Hence, the activities were continuously revised in line with the needs of the teacher

and students as well as the classrooms, which were mentioned in the evaluation section
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of this chapter. By this way, during this try out process, researcher and teachers
collaboratively assessed and developed those tasks (Masole, 2011) and the activities
were continuously revised so as to obtain most suitable activities for satisfying
mathematically gifted students’ needs in classrooms and mathematics classroom
environment. Hence, tasks’ success was measured by its practicality in real contexts
(Gravemeijer, 2006). In addition to these formative evaluations, when try outs were
completed in six weeks, semi-structured post interviews were carried out with the same
teachers so as to reveal their awareness about mathematically gifted students,
differentiating opportunities for these students and usage of the tasks in their own
classrooms as well as students’ reflections to these tasks (See Appendix F). That is, in
order to compare the initial state of the teachers with the current state of their

knowledge and awareness, post interviews were conducted.

On the other hand, when it comes to other participants of these tryouts, the
students, especially the ones who was selected as mathematically gifted in this study,
were the other rings of the chain. That is, they were interviewed at the beginning of
the study about their ideas on mathematics lessons, their needs and expectations about
this lesson (See Appendix G). As the process progress, unstructured interviews were
also carried out when the researcher needed to make the issues obtained in
observations, students’ sheets or forms more explicit. At the end of the process, as
teachers, the semi-structured post interviews were carried out with these students in
order to learn their experiences through the process, their opinions about regular
mathematics lessons and usage of these tasks in their lessons (See Appendix H).
Hence, as seen from the procedure, interviews were most frequently carried out and
they were audio-recorded so as to obtain rich information from both the teachers and

students.

When it comes to written documents, both the teachers and the students were
asked for filling some forms through the process. First of all, the teachers were wanted
to fill the “teacher after sheet” forms after each activity (See Appendix I). Their ideas
about content, usability, difficulty or benefits of each activity were taken in these forms

immediately after completing the task. Likewise, students’ opinions, how s/he felt
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during the activity and which solution strategy s/he used for each task were also
handled with the help of “student after sheet” forms (See Appendix J). They filled the
after sheet forms immediately after each activity as well as recording their answer-
sheets. At the end of six weeks, the students’ last ideas about the activities were also
gathered by means of the “student assessment form” to check, support and triangulate

the data in post interviews (See Appendix K).

In addition to these, the researcher made observations during all process of the
study and used log-book to record the activities carried out in classrooms. The
researcher used this log-book to take her field notes like difficulties that the teacher
experienced during the intervention, the students’ nonverbal reflections or the points
that need correction. Moreover, all the lessons were audio-typed in order to analyze or
check the details later on. The researcher gathered all these data obtained from
observations in log-book and audio recording to reveal the significant points in terms
of characteristics, practicality or effectiveness of the differentiated tasks for the usage
in 5" and 6" grade mathematics classrooms. Moreover, this data also enabled the
researcher to analyze the cases in a chronological order. To sum up, all these data
collection procedures were carried out to obtain a holistic data about the development
of differentiated tasks and its evaluation in terms of mathematically gifted students’
and teachers’ experiences, as well as practicality and effectiveness in mathematics
classrooms. By this way, the process of tryouts was completed to form the fourth

prototype which was explained in the following section.
3.2.4. Prototype-4 and Field Testing

As stated above, third prototype was tried out with three different teachers in
one public school and the fourth prototype was constructed with the necessary
revisions. After this step, fourth prototype was field tested in order to explore the
practicality and effectiveness of differentiated tasks in terms of satisfying 5" and 6™
grade mathematically gifted students’ needs in mathematics classrooms. In this
process, fourth prototype was applied by a different teacherin a different public school.
This public school was a middle school from the Yenimahalle District of Ankara. As
explained earlier, the pilot study was carried out with students from a private school
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in the Cankaya district of Ankara while the tryouts were conducted in a public school
in the Altindag district of Ankara. As the researcher, I wanted to see the tasks’ usage,
practicality and effectiveness with the teachers and students from different social
economic classes. Hence, in the field test, the teacher was purposely selected from one
of the schools placed in middle social class environment due to her experience in
conducting a research in her master’s study and 9 years’ experience in effective
teaching. The teacher used the activities through five weeks in her regular mathematics
lessons and general process of this field testing was similar to the try-outs. However,
this time, the teacher was the focus point that the researcher didn’t provide immediate
revision to the classroom usage or to the activities. It was aimed to see usability and
effectiveness of the activities in any mathematics classrooms with the teachers’own
efforts. During the study, the teacher used and developed the tasks in terms of students’

reactions and her own experiences with tasks.

When it comes to the detailed procedure of this field testing, as similar to the
try-outs, first of all, mathematically gifted students were determined by means of
TOMAGS (Ryser & Johnsen, 1998) as well as teacher nomination. The information
about these students in the classrooms were given in Table 3.5.

Table 3.5 A summary of Characteristics of the Students in Field Test

C5 C6
Classroom
Classroom-5 Classroom-6
Grade Level 5t grade 6" grade
Class Size 28 students 33 students
Number of Gifted
2 students 6 students

Students

After this process, again similar to try outs, the teacher was pre-interviewed
and then informed about the properties of gifted students as well as their specific
differentiated needs in regular classrooms. After this short training period, the

differentiated tasks were introduced to teacher and she was informed about specific

65



characteristics of these tasks for her own classrooms. Through one week, the teacher
analyzed the tasks and then, researcher and teacher made a timetable and they
scheduled the activities in teacher’s own lesson plan. For this time, classroom
observations were carried out by the teacherin order to put the researcher on the back
burner. By doing this, it was aimed to see clearly whether the tasks are usable for a
regular teacher in a regular classroom without researcher’s direct suggestions. She also
collected the after sheet forms from her own students after each activity and filled the
teachers’ after sheet form after each activity. In leisure times of the teacher, researcher
and teacher continuously interacted and made revisions to the tasks. After five weeks,
field test was completed and mathematically gifted students were post-interviewed to
reveal their opinions about usage of these tasks in their mathematics lessons.
Additionally, the teacher was interviewed to reveal her opinions about independent
usage of these tasks in her own classroom, her experiences, suggestions and also
students’ reflections about tasks. In the following part of this chapter, how the data
obtained from these processes was anaysed was presented as data analysis procedures

of the study.
3.3. Data Analysis Procedures

In this part of the chapter, data analysis procedures for both adaptation of Test
of Mathematical Abilities for Gifted Students (TOMAGS) and general design based

process were addressed.

3.3.1. Data Analysis Procedure for the Adaptation of Test of Mathematical
Abilities for Gifted Students (TOMAGS)

During the design based process, some of the students in classrooms were
identified as mathematically gifted in the pilot study, try outs and field test by means
of TOMAGS. For this identification process, as stated before, adaptation of TOMAGS
to Turkish language was conducted before actual study. Thus, in this sub-section, the
process with the required sample and data analysis methods for this adaptation
requirement were explained. Before going on the data analysis procedure for this

adaptation, in the first three sections; brief information, reliability and validity
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information, administration and interpretation procedure about TOMAGS were

explained with detail.

3.3.1.1. Brief Information about TOMAGS

Test of Mathematical Abilities for Gifted Students (TOMAGS) is a
standardized and norm-referenced test that aims to identify students who are talented
or gifted in mathematics (Callahan, 2006; Ryser & Johnsen, 1998). The test has two
distinct parts as primary and intermediate levels. Primary level is for students whose
ages range from six to nine years while the intermediate level is for the nine to eleven
years old students. In this study, the parts developed for the students in intermediate
level were used as the initial step for the identification of the mathematically gifted
students. Hence in this section, the information regarding TOMAGS-intermediate was

presented.

TOMAGS-intermediate is an assessment tool that uses 47 open ended
questions in a problem-solving format with appropriate difficulty that could test the
limits of the gifted students. These forty-seven questions are in the learnig domains of
numbers and operations, geometry and measurement and statistics and probability.
Furthermore, students’ capability to transfer their mathematical knowledge in novel
situations or their ability to produce new strategies as a solution for a problem is
assessed in this test (Ryser & Johnsen, 1998). TOMAGS satisfy the needs of
researchers who need to use standardized instruments about mathematical giftedness
could be used as an identification instrument for mathematically giftedness due to its
strong validity and reliability scores (Ryser & Johnsen, 1998). The test consists of
items that the students should reason mathematically and use their problem-solving
skills as well as mathematical thinking and it is developed based on the curriculum
standards as well as characteristics of gifted students obtained from the literature
(Sriraman, 2008). Three curriculum standards of NCTM; mathematical problem
solving, mathematical communication and mathematical reasoning were reflected in
construction of TOMAGS. Furthermore, these standards are aligned with the basic
skills that are targeted to be developed in mathematics curriculum in Turkey (MoNE,
2013).
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3.3.1.2. Reliability and Validity of TOMAGS

TOMAGS gives desirable results in terms of being a reliable and valid
instrument. More specifically, to evaluate the reliability of TOMAGS, three types of
errors were investigated due to their effect on the reliability of the instrument as
content sampling which indicates the degree of homogeneity, time sampling which
reflects the constancy over time and scorer differences which means errors caused by
scoring differences. Results of the TOMAGS demonstrated high reliability in all three
types of error as seen in Table 3.6 because reliability coefficients approximating or
exceeding .80 are found reliable and .90 or above found as most desirable (Ryser &
Johnsen, 1998; Salvia & Ysseldyke, 1995). Hence it was concluded that the results of
TOMAGS could be used confidently (Ryser & Johnsen).

Table 3.6 A summary of TOMAGS reliability related to three sources of test errors
(Ryser & Johnsen, 1998, p. 28).

Sources of Test Error

Content Sampling Time Scorer Average
sampling

Normal Gifted

TOMAGS Intermediate .88 .86 .94 .99 .93

When it comes to validity studies of TOMAGS, it was examined in terms of
content, criterion and construct validity. To be more precise, for the content validity
of TOMAGS, two methods were used. First of all, content and format selection, were
based on the principles from the NCTM standards as well as in depth literature review.
Moreover, TOMAGS went through a process consisting of pilot testing and rewritten
several times. After these processes, best items were taken in the last form of the
TOMAGS. Secondly, classical item analysis as in the form of median item
discrimination was conducted and the coefficients of .2 or .3 found as acceptable
according to Anastasi and Urbina (1997). The results from this analysis, provided in

the Table 3.7, indicated the quantitative evidence of content validity.
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Table 3.7 Median Discrimination Powers for the TOMAGS Intermediate (Ryser &
Johnsen, 1998, p. 34).

Age
9 10 11 12 All
Normal .30 34 42 .33 .33
Gifted .32 .35 .32 .32 31

Criterion related validity of TOMAGS was also examined by correlating it with
other test scores. That is, two concurrent validity studies were conducted with
Cognitive Abilities Test (CogAT, Thorndike & Hagen, 1986) with 55 children and
Mathematics Total score of the lowa Tests of Basic Skills with 38 children identified
as gifted in mathematics (ITBS, Hieronymous & Hoover, 1985). All the results were
statistically significant that they support the concurrent validity of TOMAGS-
Intermediate as seen in Table 3.8.

Table 3.8 Correlation Between TOMAGS Intermediate and Selected Tests (Ryser &
Johnsen, 1998, p. 35).

Criterion Measures TOMAGS Intermediate
CogAT Quantitative Battery .67
ITBS Mathematics Total 44

Lastly, to ensure construct validity; group differentiation, factor analysis, item
bias and item validity were conducted. Based on the idea that, TOMAGS could
differentiate the mathematically gifted students and the other ones, statistically
significance was seen between the students identified as gifted and not. Moreover, in
factor analysis, due to the fact that TOMAGS was aligned to the NCTM standards, it
was seen that the items were load on factors related to standards. Item bias was another
dimension for the construct validity and it was tested via the performances of
subgroups in the sample and it was seen that items involve little or no bias between

the groups. As a last steep, item validity was supported by selecting good items and
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strong evidence was found in the discriminating powers. Hence, they all indicated that
TOMAG is valid that it could be used confidently (Ryser & Johnsen, 1998).

3.3.1.3. Administration and Interpretation Procedure of TOMAGS

TOMAGS could be administrated as individually or as group whose size is not
more than twenty-five. There is no time limitation for the administration of TOMAGS
thatthe students can use it as much time as they need. In a general sense, TOMAGS
provides students’ scores in three forms as raw scores, percentiles and quotients. After
students completed the test, their raw scores could be calculated by giving 1 point to
the correct responses while giving 0 point to the incorrect ones. After that, it is crucial
to calculate students’ age in years, month and days. Hence, these two information helps
to obtain quotient scores and percentiles by means of the tables converting raw scores
to quotations or percentiles, which was provided in the TOMAG examiner manual.
After that, interpretations could be made by using these results as well as guidelines
for interpreting quotients tables. After this process, TOMAGS provide information
about assessing talent in mathematics as in the form of “Very Low”, “Low”,
“Average”, “High” or “Very High” probability of mathematical giftedness. In the
identification part of this study, these steps were followed and the students’’ quotients
were interpreted to determine their giftedness. For this aim, the guidelines, some parts

were presented in Table 3.9, from the TOMAGS Examiner’s Manual were followed.

Table 3.9 Guidelines for Probability of Mathematical Giftedness (Ryser & Johnsen,
1998, p.17).

Probability of

Quotient % Included Mathematical
Giftedness
>130 2,37 Very High
121-130 6, 87 High
111-120 16, 12 Average
90-110 49,51 Low
80-89 16, 12 Very Low
70-79 6, 87
<70 2,34
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3.3.1.4. Adaptation of TOMAGS to Turkish Language

In this section, the psychometric properties in the adaptation to Turkish
language process of TOMAGS was presented. Adaptation process of achievement
tests includes steps that shows great similarity to the adaptation process of
measurement tools. Hambleton (2002) states that there are some steps that make the
adaptation process of an achievement test successful. In this study, these steps which

were summarized below were followed respectively.

First of all, expert opinion about the similarity of psychometric structure both
in its original and target language was taken because it is expected that the meaning of
the actual language and target language of the psychometric structure that was aimed
to be measured should be as far as similar. It could be said that the implementation
process was appropriate due to similarity in behavioral manifestation of the structure
in two cultures. Secondly, it was ensured that adaptation is the best option.
Development of a new adaptation is the alternative for adaptation, however, it was
more meaningful to adopt a current measurement tool who has enough psychometric
properties. Thirdly, as it is proposed by Hambleton (2002), before the implementation,
the tool was studied with the language experts that know the two language very well.
Due to the fact that it is crucial to save the equivalence of measurement tool, translators
should know the two language very well; even they should be knowledgeable about
the psychometric properties of tool. Hence, three distinct translators; expert on the
English language, mathematics education and measurement and assessment field
examined the tool. Fourthly, translation and adaptation of measurement tool was
conducted. This was followed through some steps. For example, forward translation
was carried out from the original language to target language. Then, back translation
was conducted from the target language to original language. By this way, original
content was compared with the content in back translation and they were found as
equivalence and proper for implementation in terms of language. Fifthly, content of
adaptation was examined because direct translation is not enough for the
implementation process; hence, it is needed to make some changes so as to provide

cultural equivalences. Hence, original form and after translation form were compared

71



and the differences were discussed to obtain the final form of the tool. As the last step
which Hambleton (2002) proposes, adopted measurement tool was implemented with
students. Evidences for the reliability and validity of the measurement tool, that had
many steps up to this point, should also be supported by experimentally. Within this
scope, this measurement tool was implemented with the sample as similar to the
sample in its original language and the evidences obtained from this implementation

were provided in the remaining part of this section.

As sampling procedure, convenient sample was used in the study. Five hundred
sixty-three students from different schools in different cities of the country; Ankara,
Karaman, Karstamonu and Marmaris, constituted the sample, which was provided in
Table 3.10 and 3.11. The data about students’ ages in terms of year and month was
obtained from each participant. Among those, three hundred eight of them (54,9 %)
were male while two hundred fifty-three of them (45,1 %) were female. The average
age of the male students was 10.95 years and 6.27 months while the average age of the
females was 10.96 years and 6.13 months. When the risk that test results could be
effected from the ages for developmental period of the students was taken into

consideration, it could be seen that the groups had balanced distribution in this regard.

Table 3.10 A summary about the cities of participants

City Number of Students Percentages
Ankara 391 students 69,4 %
Karaman 147 students 26,1 %
Kastamonu 17 students 3,1%
Marmaris 8 students 1,4 %
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Table 3.11 A summary about the participants of the TOMAGS study

Number of

Type of the School City Students Percentage

Public School Ankara 177 students

46,4 %
Public School Ankara 84 students
Private school Ankara 61 students

Private school Karaman 147 students 38,4 %

Private school Marmaris 8 students

Science and Art Center Ankara 10 students

Science and Art Center Kastamonu 17 students 15.3 %
School for Gifted Students Ankara 59 students

In addition to all these data, reliability and validity studies within the scope of
adaptation process were also carried out by using the data obtained from 561 students,
who was completed the test with forty-seven items. Results for the Psychometric
evidences gathered from this analysis were presented in the following part of the

chapter.
3.3.1.5. Results and Psychometric Properties of Test for Adaptation Process

Based on the analysis obtained from the measurement tool, the properties of
the distribution, respondent and item-based analysis as well as evidences for validity

and reliability were provided in the following sub-sections.
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3.3.1.5.1. Distribution and Item Analysis

Distribution of the results with respect to total points that 563 students obtained

within the scope of this study was given in Figure 3.3 below.

Figure 3.3 Distribution of the total points of 561 students

When the distribution given in Figure 3.3 was examined, it was seen that
although it is some kurtosis with respect to the normal distribution, it showed normal
distribution with respect to general properties. The other properties regarding this

distribution were provided in the Table 3.12 below.

Table 3.12 Values for the distribution of items

Variable Value
Number of Respondents 561
Possible Max Score 47
Minimum Score 5
Maximum Score 44
Median Score 25,00
Mean Score 25,75
Standard Deviation 10,01
Variance 100,25
Skewness -0,008
Kurtosis -1,066
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Based on the results of the study, it was seen that the responders who have the
lowest number of correct answer responded 5 items as correctly, while the responders
who have the highest number of correct answer responded 47 items as correctly from
the test who involves totally 47 items. The distribution shows rather similarity to the
normal distribution due to the fact that median is 25,00 while the mean is 25,75.
Another indicator revealing this idea is that; skewness coefficient was calculated as -
0,008 and kurtosis coefficient is also calculated as -1,066. Accordingly, because of the
fact that both the kurtosis and skewness coefficients are between +2 and -2 (George &
Mallery, 2010) it can be said that the distribution shows the characteristics of normal

distribution.

Test analysis examines how the test items perform as a set. Item analysis
investigates the performance of items considered individually either in relation to some
external criterion or in relation to the remaining items on the test” (Thompson &
Levitov, 1985, p. 163). Item analysis is a process which examines student responses
to individual test items in order to assess the quality of those items and of the test as a
whole. Item analysis is also valuable in improving items which will be used again in
later tests, but it can also be used to eliminate ambiguous or misleading items in a
single test administration and provides evidences for validity. The characteristics of
the items in the test were given in Table 3.13 below. Item difficulty and item

discrimination index can be seen in this table.

Table 3.13 Item difficulty and item discrimination index for the study

Item Correct Responses Item Difficulty Item discrimination index
1 504 0,90 0,28
2 481 0,86 0,30
3 264 0,47 0,92
4 253 0,45 0,91
5 435 0,78 0,51
6 308 0,55 0,82
7 321 0,57 0,82
8 326 0,58 0,79
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Table 3.13 (Continued)

9 341 0,61 0,84
10 314 0,56 0,75
11 285 0,51 0,89
12 224 0,40 0,74
13 216 0,39 0,57
14 234 0,42 0,74
15 247 0,44 0,78
16 481 0,86 0,37
17 218 0,39 -0,61
18 351 0,63 0,58
19 105 0,19 0,42
20 454 0,81 0,47
21 309 0,55 0,81
22 470 0,84 -0,43
23 337 0,60 0,47
24 376 0,67 0,44
25 512 0,91 -0,28
26 512 0,91 -0,27
27 166 0,30 0,55
28 189 0,34 0,46
29 355 0,63 0,75
30 391 0,70 0,63
31 353 0,63 0,80
32 153 0,27 0,63
33 158 0,28 0,74
34 192 0,34 0,70
35 194 0,35 0,74
36 517 0,92 0,16
37 130 0,23 0,52
38 218 0,39 0,72
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Table 3.13 (Continued)

39 81 0,14
40 221 0,39
41 506 0,90
42 461 0,82
43 299 0,53
44 374 0,67
45 241 0,43
46 216 0,39
47 151 0,27

0,47
0,79
0,21
0,42
0,65
0,51
0,59
0,56
0,46

When the values in Table 3.13 were examined, it can be seen that the item

discrimination of the 17, 22" 25" and 26" items are negative in value. In this respect,

these items’ ratio of correct response in the high performance group was lower than

the ratio of correct response in the poor performer group in terms of total score of the

test. Therefore, among totally forty-sevenitems, four of them have an undesired

qualification with regard to item discrimination. Psychometric characteristics which

was obtained when the items were handled as groups were presented in Table 3.14

below.

Table 3.14 Psychometric characteristics for the groups

Variable Value
Number of Items 47
Mean Item Difficulty Index 0,548
Mean Item Discrimination Index 0,525
Mean Item-Total Score Biserial Correlation Coefficient 0,457
Mean Item-Total Score Posint Biserial Correlation Coefficient 0,425
Minimum Number of Correct Responses in High Performance Group 34
(n=161)

Maximum Number of Correct Responses in Low Performance Group 18

(n=158)

As it can be seen in the Table 3.14, average item difficulty of the test was found

as 0,548, which is very close to the value of 0.50. It is the fact that item variance takes
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its maximum value when the item difficulty is 0,50; hence, this case that the item
difficulty is very close to the 0,50 is a positive conclusion for the psychometric
characteristics of the test because 0,50 as item difficulty make the item variance its

maximum value that is 0,25.

When it comes to item discrimination, it was calculated with three distinct
methods; differentiation level of the correct response rate in the high-performance and
low-performance groups via bi-serial and point bi-serial correlation coefficients. The
method of extreme groups can be applied to compute a very simple measure of the
discriminating power of a test item. If a test is given to a large group of people, the
discriminating power of an item can be measured by comparing the number of people
with high test scores who answered that item correctly with the number of people with
low scores who answered the same item correctly. If a particular item is doing a good
job of discriminating between those who score high and those who score low, more
people in the top-scoring group will have answered the item correctly (Matlock-Hetzel,
1997). In all three methods, the mean item discrimination was calculated as higher
than 0,40. When the discrimination values of the items are 0,40 and higher, it can be
said that the test can significantly distinguish the groups showing lower and higher
performance as it is shown below in Table 3.15. (Crocker & Algina, 1986, p. 315). As
an exception for this case, four items that have negative discrimination value are

available as stated before.

Table 3.15 Explanation for the values of item discrimination

Item Discrimination Explanation
D > 0,40 Item functioning quite satisfactorily
0,30<D<0,39 Little or no revision is required
0,20<D <0,29 Item is marginal and needs revision
0,19<D Item should be eliminated or completely revised
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3.3.1.5.2. Reliability Studies of the Test

Within the scope of this study, the reliability of the adaptation to Turkish
Language of TOMAGS was tested by using two distinct methods; Kuder-Richardson
Formula 20 (KR-20) and Split-Half method. Kuder-Richardson Formula 20 (KR-20)
which helps to obtain the internal consistency of tests (Kuder & Richardson, 1937)
with items dichotomously scored (Crocker & Algina,1986) and Split-Half methods
which examines the correlation among the results obtained by randomly dividing the
test into two parts (Crocker & Algina,1986) were helpful in the determination of the
internal consistency of the test.

More specifically, Kuder-Richardson Formula 20 (KR-20) is used as an
indication of reliability in achievement tests and in other assessment instruments which
are scored dichotomously, as true or false. In fact, it is a coefficient whose values can
be changed from 0.00 to 1.00 and it is interpreted based on the consistency among the
items in the measurement tool. As the value of KR-20 is become closer to the 1.00, it
can be said that the scores that obtained from related instrument become more reliable.
In this study, Coefficient of Kuder-Richardson (KR-20) was calculated as 0, 926 in
accordance with the data obtained from the 47 items of the test. According to Cortina
(1993), KR-20 values that are 0, 90 and the higher indicates that the items constructing
the test are consistently measure the same psychological attributes. Moreover, this also

reflects that there is statistically significant correlation among the items.

Split-half method is another method that makes the interpretation about the
reliability of the adaptation of TOMAGsS test. Although there are various methods to
split the test in half, in this study, the items were randomly divided into two parts in
order to prevent the bias in selection. Split-Half method is the correlation among the
total-scores obtained from the two parts of the tests. Moreover, due to the fact that it
is a correlation coefficient, it takes values ranging from -1,00 to 1,00. This obtained
correlation reflects the one half of the test; hence, it needs to calculate Spearman-
Brown correction so as to obtain the reliability coefficient of the whole test. For this

study, the correlation coefficient (r) obtained from the two halves which was randomly
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constructed from 24 items and 23 items were found as 0, 774. When this correlation

coefficient was corrected by using Spearman-Brown formula;

27
Spearman Brown =
1+r

It was found that correlation coefficient for whole test is 0, 872. According to
Peter (1979), values of 0,70 and higher which was obtained by the split half method
from the instruments that was developed and used in social sciences could be seen as
satisfactory. Hence, it can be argued that the reliability results obtained from the
coefficients based on the Kuder-Richardson Formula-20 and split-half methods of the

tests are satisfactory.
3.3.1.5.3. Validity Studies of the Test

Validity is the extent to which a test accurately measures what it is supposed to
measure. In other words, validity refers to the degree to which evidence and theory
support the interpretations of test scores entailed by proposed uses of tests (American
Educational Research Association, AERA, 1999). That is, Validity of an assessment
instrument refers to the degree of serving the purpose of the development of the

instrument and evidences for this validity of the test were presented below.
Item-Total Test Score Correlations

Item-total correlation test is performed to check if any item in the set of tests is
inconsistent with the measured behavior of the others, and thus can be discarded. The
analysis is performed to purify the measure by eliminating unnecessary items prior to
determining the factors that represent the construct (Churchill, 1979). Item-total
correlation coefficients of the 47 items in the instrument which was adopted to Turkish

language within the scope of this study were presented in Table 3.16 below.
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Table 3.16 Item-total correlation coefficients of items

hem  Cogtrcient "™ Coofficiont "®" Coofficient "®™  Coctficien
(1 375" 113 519" 125 486" 137 514"
12 364" 114 .606" 126 465 138 569"
13 7417 115 610" 127 502" 139 557"
14 738" 116 A37" 128 442" 140 662"
15 507" 117 588" 129 606" 141 318"
16 683" 118 A4T" 130 524" 142 4707
17 651" 119 484" 131 650" 143 517"
18 629" 120 501" 132 605" 144 429"
19 673" 121 641" 133 691" 145 481"
110 605" 122 535" 134 599" 146 A76"
111 704" 123 .385" 135 642" 147 446"
112 635" 124 394" 136 260"

* Correlation coefficients are statistically significant at. 05 level (p<.05).

As it was seen in the Table 3.16, all of 47 items have the statistically significant
correlation with the total-test score. The correlation coefficients changes from the
0.260 to 0.741. Accordingly, all 47 items have statistically significant correlation with

the total test scores; all items measure the same psychological attribute.
Percentages of Item-Based Correct Responses in Gifted and Other Students

It is expected that the items constructing the measurement instrument should
discriminate the people having selected property from others, which is another of
indicator of validity (Pierson, Kilmer, Rothlisberg, & Mclntosh, 2012). In line with
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this, it was expected that correct responses of the gifted students identified as gifted
should be more than others. After analysis for this case, findings presented in Table
3.17 was obtained to reflect the percentages of the students identified as gifted (n=95)
and other students (n=467).

Table 3.17 Correct response rates of gifted students and others

Quest. Others Gifted Quest. Others Gifted Quest. Others Gifted

Q1 88,22% 97,89% Q19 15,85% 33,68% Q37 18,20%  48,42%
Q2 8373% 9579% Q20  79,01% 90,53% Q38  3362% 65,26%
Q3 40,26% 81,05% Q21  51,18% 74,74% Q39 10,28%  35,79%
Q4 3854% 77,89% Q22 11,13% 41,05% Q40  32,98% 71,58%
Q5 7452% 9263% Q23  5589% 81,05% Q41  90,36% 89,47%
Q6 4797% 8947% Q24  64,03% 82,11% Q42  80,94%  88,42%
Q7 50,54% 90,53% Q25  578%  23,16% Q43  5193% 61,05%
Q8 51,61% 90,53% Q26  600%  2211% Q44  6445% 77,89%
Q9 5567% 86,32% Q27  23,77% 58,95% Q45  38,76% 64,21%

Q10  51,18% 80,00% Q28  27,84% 6316% Q46  33,19%  6526%
Q11  4475% 81,05% Q29  59,10% 8421% Q47  2377% 43,16%
Q12  3319% 7368% Q30  6681% 84,21%
Q13  3362% 6316% Q31  5846% 8526%
Q14  3662% 67,37% Q32  23,18% 48,42%
Q15  3854% 7158% Q33  20,99% 64,21%
Q16  8394% 9474% Q34  28,69% 62,11%
Q17  5546% 8842% Q35  28,48%  65,26%

Q18 58,89% 81,05% Q36 93,15% 87,37%

As it was seen in Table 3.17, all the items apart from the items of thirty-sixth

and forty-first was higher in the gifted students when compared to other students.
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Correct response rates of the gifted students and others students in the thirty-sixth and

forty first items were very closed to each other.
Means of Total Scores and Standard Deviation of Gifted Student vs Other Students

In a test that was developed for discriminating the gifted students, mean scores
of students as identified as gifted are expected to be higher than the means scores of
other students. Hence, the means and standard deviations of these two groups, obtained

from measurement tool with 47 items, were presented in Figure 3. 4.

Gifted Regular

40,00

33,65
35,00

30,00
25,00 21)65

20,00

10,00

9,05
5,00

0,00
Mean Standard Deviation

Figure 3.4 Means and standard deviations of gifted and regular students

As seen in Figure 4.2, the students identified as gifted by other institutions
scored higher than the other students in terms their total scores obtained from
measurement tool. Moreover, students identified as gifted show more homogenous
distributions when compared to other students. Therefore, based on these findings, it
could be said that measurement tool that was adopted to Turkish language was
adequate in terms of its power for discriminating the students within the scope of
correlation among the items and total scores. In conclusion, TOMAG is an internally
consistent and valid scale, which is useful in the measurement of mathematical abilities

of gifted students in Turkish culture.
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3.3.2. Data Analysis Procedure Through Design Based Process

In this section, data analysis procedures conducted during all phases of this
design based study were explained in detail. As in the nature of the qualitative research,
data analysis of this design based study started with the pilot study, lasted throughout
all data collection process and continued after the completion of data collection. That
is, due to the fact that these data collection and analysis steps are interconnected with
each other (Creswell, 2007; Glaser & Strauss, 1967), data collection and analysis were
intertwined with each other and continuous analysis were conducted during the study
(Miles & Huberman, 1994). This can also be seen in the time table of the data

collection and analysis process in Table 3.18.

Table 3.18 Time schedule for the data collection and analysis of the study

Data Data Collection and Analysis

2012-2014 period Development of tasks-1%Prototype
2014-2015 Fall semester Pilot study

2014-2015 Fall semester Analysis of pilot study

February-March 2015 Development of 2"prototype

April 2015 Expert Opinion

April 2015 Development of 3™Prototype

April -May 2015 Try out with three teachers in 5 classrooms
April -May 2015 Continuous analysis (Formative analysis)
May-January 2015 Field test with one teacher in three classrooms
May-July 2015 Continuous analysis (Formative analysis)
August 2015-January 2016 Final analysis (Summative analysis)

Based on the exploratory nature of my aim, the points reflecting the practicality
and effectiveness of differentiated tasks together with its problematic sides that need
modification was tried to be described during the study. When the times huge amount
of data made me overload and complicated, it helped me to return to my research
questions tohighlightthe crucial points that | need to look for and examine (Miles &
Huberman, 1994). Moreover, when the points need clarification, | asked directly to the
participants not only during, but also after the data collection. During the analysis

process of the study, both the students’ and teachers’ names were used with
84



pseudonyms to obtain objectivity in the analysis. For example, teachers were labeled
as “TS, TM, TN, TR” while gifted students were labeled as “S1, S2, S3,... etc.”.
Furthermore, the codes weren’t defined prior to the analysis; they were obtained
throughout the study because the data was context sensitive that we needed to see how
they were shaped in the context (Miles & Huberman, 1994).

Initially, I aimed to obtain the most valid inferences from the data; hence, |
reviewed the literature to have an idea about the analysis of design based research and
how the similar data was implemented. In addition to this review, aims of the study
were taken into consideration in the determination of my data analysisamongsix type
of data analysis methods that Merriam offered for qualitative researchers (Meriam,
1998). Design based research is found similar to grounded theory in some aspects and
constant comparative approach is one of the most frequently used form of analysis not
only in the analysis of qualitative studies (Merriam, 1998) but also in the grounded
theory and design based research. In line with this, constant comparative method was
used to analyze the data obtained through the design based process. In this study, the
steps defined by the Glaser and Strauss (1967), who is the developer of this method,
were followed to describe the data in sufficient detail.

First of all, the students’ and teachers’ pre, intermediate and post interviews
and classroom audiotapes were made in the text form by transcribing, which is a pre-
requirement for the analysis of data (Cormack, 1991; Creswell, 2009). Although being
time-consuming, transcribing is a crucial step for the organization of the data to obtain
meaningful categories reflecting the main idea of the study (Masole, 2011). Moreover,
data in the form of observation notes in logbook, students’ and teachers’ after sheet
forms, students’ activity sheets and assessment forms were gathered with these
transcribed data. These different data sources provided me to obtain more trustworthy
and credible data by triangulation (Denzin, 1989). Before disintegration of the data
into meaningful categories, the transcribed data was read several times to make sense
of the complete structure of the data (Creswell, 2007). After this process, relevant data
were determined by taking out irrelevant ones (Glaser & Straus, 1967). Then, the units
of data from the first data set as interviews were obtained. These units of data were the
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incidences that served as the basis for the categories and they were compared through
all the participants in the same data set. Beginning with these particular incidences,
other incidents were looked for in the data to find the patterns. These last units of data
were listed in a separate file and primary categories were constructed as the reduction
of the data. Then, the other data sets from the observations and forms were examined
by comparing with these units of data. Before altering them to the codes, similar units
of data from various participants’ data sets were gathered together (Creswell, 2007).
After the completion of each new data set, the categories were extended or
delaminated. By this way, availability of information gained from one source was
checked from the other sources and this lead to more valid inferences from the data.
As Miles and Huberman (1994) states, definition of codes is crucial for the wealth of
the analysis process from the beginning to the interpretation. Therefore, while doing
this, | wrote memos near the categories and codes to explain them in detail so as not
to forget the actual meaning | assigned to them (Creswell, 2007; 2009). After
determination of these tentative categories, they were compared with each other.
Similarities and differences in these categories were determined and they were
examined to obtain certain categories with lists under these categories. At some points,
those tentative categories were deleted or changed in the dimension so as to reach
finalspecific categories. That is, all the categories were again compared with each other
to see the coinciding points or deficiencies in the content or in naming. Lastly, certain
categories were namedbased on the researcher’s experience with data (Glaser &
Straus, 1967) and based on the literature by using the phrases that well describe the

meaning of the categories (Creswell, 2007).

When all relevant units of data were placed into categories, it was seen that
categories were saturated (Lincoln & Guba, 1985) as the product of constant
comparative approach (Creswell, 2007). Hence, it was seen that no new products were
emerging. After that, each category was examined and the ones having similar
characteristics were separated from the others and these distinct groups were integrated
as subcategories of the study. For example, benefits of the differentiated tasks for
gifted students were divided into three interrelated subcategories as cognitive,

emotional and social benefits. When needed, the categories could be grouped as sub-
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sub categories (Creswell, 2007). Hence, sub categories relatedwith gifted students’
emotional, cognitive or social benefits were also sub-grouped so as to better interpret
the data.

To sum up, the data obtained through all design based process was examined
in line with three research questions. Firstly; characteristics of differentiatedtasks that
arouse as the final design principles, secondly; benefits of the differentiated tasks for
mathematically gifted students and thirdly; benefits of the differentiated tasks for the
teachers were gathered in three categories. Based on this specific focus, categories
with their subcategories and sub-groups were outlined in the next chapter as the
findings of the study. In the following part of this chapter, trustworthiness of the study

was described.
3.4. Trustworthiness

Trustworthiness is used as the term that indicates validity and reliability in
qualitative studies (Guba & Lincoln, 1981). Qualitative validity indicates the accuracy
while qualitative reliability indicates the consistency of findings (Gibbs, 2007) and
they are not discrete in the qualitative studies as in the quantitative studies (Creswell
& Miller, 2000). Although they are used with different terms like, credibility for
internal validity (Merriam, 1998), transferability for external validity and
dependability for reliability (Shenton, 2004); validity and reliability are important for
mentioning about trustworthiness of a study (Golafshani, 2003; Guba & Lincoln,
1981).

When it comes to trustworthiness of this study, Van den Akker and others
(2006) advocated some guidelines to obtain credible, trustworthy and plausible
findings for a design based study. Triangulation, member checking, explicit conceptual
framework and full description are among those guidelines. First of all, in this study,
during all phases, triangulation of data sources helped to enhance the reliability and
internal validity of findings because weakness of each was compensated by the
strength of another (Akker et al., 2006). That is, triangulation helped to increase
reliability as well as internal validity of findings (Merriam 1998; Miles and Huberman
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1994, Patton 1990). As Merriam (1998) advocated, examining the data in terms of data
sources’ perspective could enhance the internal validity of findings. Hence, the
different data sources like students’ pre, intermediate and post interviews, assessment
and after sheet forms as well as teachers’ pre, intermediate and post interviews and
after sheet forms provided me to obtain more trustworthy and credible data by
triangulation (Denzin, 1989). Lastly, triangulation is also known as one of the methods
to ensure confirmability (Dogan, 2012), which is the objectivity in quantitative
research (Shenton ,2004). Hence, confirmability of this study could be provided by
means of triangulation process. Moreover, member-checking, as it was also explained
in the prototyping part, was used to ensure the interpretation of the data during the
process. In the informal talks, | wanted the students and teachers to agree or disagree
what they said in the assessment or after sheet forms. Additionally, | wanted them to
check the accuracy of the raw data obtained from the transcriptions in pre and pots
interviews and this provided me to acquire more trustworthy findings from the
participants. As Van den Akker and others (2006), stated, underlying rationale of the
design based study comes from both formal activities and informal activities.
Especially in this study, formal activities like literature review, discussions with
critical people and in conferences in preliminary phases and expert appraisal provide
explicit conceptual framework which enhance the validity and reliability of the study.
Moreover, due to the fact that generalization of this study is limited, full description
of the context and design decisions were provided so as to help for the transferability
of this study to similar contexts and this was a method for the trustworthiness of a
study (Merriam 1998; Miles and Huberman 1994). Lastly, prolong engagement is
important to increase credibility of the study, hence, as the researcher, | was in the
field during two mounts and spared most of my time with the teachers and students

before and after the study process (Dogan, 2012).

As similar to these, from the Creswell (2009) perspective, the strategies
explained up to here; triangulation, member checking, thick description of the detailed
setting, spending prolonged time are the strategies to provide the validity in qualitative
studies. In addition, clarifying the researchers’ bias, which was explained at the end of

this chapter, also helps to ensure the validity. Additionally, feedbacks from experts
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which were taken during the process also helped to improve validity of the findings
and instruments (Clark, 2013). The tasks were developed in line with the curriculum
requirements of 5" and 6" grade mathematics lessons and they were consulted to the
expect appraisal in terms of both content and usability for students and teachers.
Furthermore, the nature of the design based itself provides evidence of validity
automatically. It provides concrete materials that can be used in real context by
analyzing its usability in practical settings during the process (Van den Akker, 1999).
Furthermore, some of the Gibbs’ (2007) procedures for reliability was used in this
study. For example, transcriptions were checked for obvious mistakes and the
definitions of codes were clarified so as not to face changes in the meaning of the
codes. Moreover, it is the fact that prior prototypes, which were tried out in three
classrooms with three different teachers, helped to ensure reliability before field testing
(Kennedy-Clark, 2013). Hence, as the main goal of design based research, the usable,
practicable, feasible, reliable and valid products was designed and developed by

evaluatingthem in classroom contexts (Square 2004).
3.5.  Assumptions and Limitations of Study

In this part of the chapter, some assumptions and limitations that this study
bring along was explained. First of all, it was assumed that the students as the
participants of the study gave necessary attention to the activities and struggled
themselves to solve these activities. Moreover, as the other participants of this study,
the teacher shared their exact views in their interviews. Additionally, for the
identification part of the study, Test of Mathematical Abilities for Gifted Students
(TOMAGS) was used and the students were tested to assess their giftedness potential.
In line with the scores obtained from these tests and teacher nomination, the students

were assumed as mathematically gifted.

On the other hand, as it is known, mathematically gifted students are not so
frequent in the population. Although classroom sizes and the number of classrooms
were high in this study, | could obtain small number of sample in terms of
mathematically gifted students. Moreover, it is the fact that the findings of this study
are limited to these students as the participants of this study. Similarly, the findings
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from the teachers’ perspectives are limited to the teachers that participated in this
study. Additionally, although I tried to reach schools from diverse socio economic
level, this effort was limited in Ankara and the data of the study is limited to the
mathematics lessons approximately 1,5 or 2 months’ period in one semester of the
specific schools. Moreover, differentiated activities used through the process and the
students’ reactions to these activities were limited to the activities within the scope of

this study.
3.6. Researcher Role and Bias

Researcher’s role and bias are the critical factors for the qualitative studies due
to its interpretive nature which depends on the researcher’s experiences with
participants and subjective deductions of the data (Creswell, 2009). Moreover,
qualitative studies may be shaped in line with the researchers’ background, beliefs or
views that could lead to validity related problems (Dogan, 2012). At that point,
reflexivity enables researchers to critically reflect their own beliefs and potential bias
so as to control those biases through the study (Johnson, 1997). It is a threat for the
trustworthiness of a study that the researcher, who is the key person for the qualitative
process (Merriam, 1998) could record and interpret the findings as in the way that what
she/he wants to find rather than what the findings really reflect (Dogan, 2012;
Johnson,1997).

To overcome such threats, some strategies were used. At the beginning of the
study, | clearly informed all my participants that the study was not obligatory; it is
based on voluntariness of the participants. | made interviews with the teachers, school
principals and families of the gifted students to brief about the purpose and details of
the study. I mentioned my certainty about confidentiality of the giftedness of students
as well as research findings. Most importantly, | paid much attention that gifted
students never knew their giftedness and they were not tagged or behaved as privileged
through the study. Moreover, as | mentioned before, | used pseudonyms during the
data analysis so as to prevent biases. Furthermore, all the data were recorded in the
researcher’s log book or audiotaped. Moreover, for the data obtained from students’
forms, probing questions were also asked in the informal talks.
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Furthermore, for the sake of the data analysis and interpretation of the study,
in the following part of this section, | briefly mentioned about my role in the study. As
a researcher, during the try-outs and fied test, my role was participant observer. That
is, while observing the students, | was enagaging in the activities in classrooms
(Creswell, 2007). The students were informed about my presence for conducting a
scientific study about their mathematics related task; however, they were not informed
about giftedness dimension of the study. As mentioned above, | was in the classrooms
through long period of time. This enabled me to conduct my observations with
students’ natural state because after three or four lessons, they got accustomed to me
and | started to the actual progress of the activities and data collection. Ipartipated in
the lessons while conducting my obervations by establishing an open and positive
communication with all students in classroom. The students didn’t recognize that |
focused my attention to the gifted ones. Besides, we gave the forms to all of the
students in classrooms so as not to remarkthe gifted ones and to see all students’
reactions. As a researcher, | also paid attention being equadistant to both gifted and
nongifted students and gave crucial importance to record my notes as occured in

theclassroom so as not be bias.
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CHAPTER 4

FINDINGS

The purposes of this study were three fold. First of all, it was aimed to design
and develop differentiated tasks to satisy 5" and 6" grade mathematically gifted
students’ cognitive, emotional and social needs. Based on this, it was aimed to explore
characteristics of these differentiated tasks suitable for satisfying gifted students’
needs in classrooms. Moreover, as the other purposes of this study, the contributions
of these tasks to teachers and to gifted students’ needs in classrooms were also

explored.

In this chapter, findings obtained from data analysis were summarized in three
main sections. In the first section, findings obtained from the modifications for
characteristics of differentiated tasks for 5" and 6™ grade mathematically gifted
students were examined. These characteristics constructed the final design principles
of the study as an answer for the first research question regarding the characteristics
of differentiated tasks. Hence, after mentioning about modificiations, these
characteristics were addressed in three subsections; characteristics in terms of content,
type and implementation method of the tasks. In the second section, benefits of
differentiated tasks to teachers from the teachers’ perspective were examined as an
answer for the second research question about benefits of the differentiated tasks to
the teachers. This section was also subdivided into three main subsections as benefits
to teachers’ awareness on giftedness and gifted education, self-adequacy and
collaboration with other colleagues. Lastly, benefits of the differentiated tasks to the
mathematically gifted students’ needs were investigated in the third section as an
answer for the third research question regarding the benefits of the differentiated tasks
to the mathematically gifted students. Similar to the second section, this section was
also subdivided into three main subsections as cognitive benefits, emotional benefits

and social benefits of the tasks to students.
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Before mentioning about these findings, in Table 4.1, data collection
instruments and items leading to the related category of findings and research question
were provided. As seen in this table, at the end of the data analysis, corresponding to
the research question-1, three related category of findings as characteristics in terms
of content, in terms of type and in terms of implementation method were obtained.
Moreover, as an answer for the second research question, benefits of the intervention
to teachers’ awareness, self-adequacy and collaboration with other colleagues were
acquired. Laslty, benefits of the intervention for students’ cognitive, emotional and
social needs were also obtained in reply to the last research question about the benefits
of the intervention to the mathematically gifted students in terms of satisfying their
cognitive, emotional and social needs. In addition to these, the table also offered some
information about data collection instruments and items helped to obtain these
findings. These instruments provided in appendices were mentioned with their
abbreviations as explained in the upper part of the table and the number of questions
were provided with the abbreviations. For example, for the first item indicating the
related categories of findings for the first research question was showed as T-Pos-

Int.11; in the meaning of the 11" question in teachers’ post interview form.

To sum up, in the remaining part of this chapter, details about categories of
findings with examples from different data sources were provided. First of all, findings
obtained through design based process to form final design principles were explained
with detail.
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4.1. Modifications for the Characteristics of Differentiated Tasks for 5t and 6t

Grade Mathematically Gifted Students: Final Design Principles

In this part of the study, findings reflecting the needed modifications for characteristics
of the tasks to satisfy mathematically gifted students’ needs through design based
process of this study were examined. In order to better indicate developmental process
of characteristics and activities, prototypes were explained orderly. Hence, in the first
section, prototype-1 and modifications through the pilot study were explained. After
that, modifications conducted with the experts’ opinions and then, modifications
conducted through try outs and prototype-4 were introduced. After this, modifications
through the field testing was addressed and lastly, as the last version of design
principles; characteristics of differentiated tasks for 5™ and 6" grade mathematically

gifted students were presented.

4.1.1. Prototype-1 and Modifications through Pilot Study

Preliminary research phase shed light on the framework for the suitable
characteristics of differentiated tasks for 5" and 6™ grade mathematically gifted
students. Based on the data and inferences obtained from this phase, some list of the
characteristics that could be used for differentiated tasks were determined. Summary
of these characteristics was presented in Figure 4.1 and the details with explanations
for these characteristics were provided in Chapter 3. All these characteristics were
mentioned in the literature but the list was not clear and coexist. Moroever, all of these
characteristics were provided as the suggestions from the researchers but they were
not research based; experimented or approved by the scientific studies. Hence, these
suggestions in the literature were gathered to construct draft design principles. In line
with this, forty activities reflecting these characteristics were developed in order to
satisfy cognitive, emotional and social needs of the 51" and 6™ grade mathematically
gifted students. For this aim, their relevance, consistency, practicality and

effectiveness were formatively evaluated during the design based process of this study.
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Prototype-1: Draft Design Principles
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Figure 4.1 Summary for Draft Design Principles

Subsequent to the design of draft principles and activities, they were pilot tested
in a private school by the researcher as mentioned in Chapter 3. Through this pilot
study, modifications concentrated on the clearity and usability of the activities for 5"
and 6™ grade classrooms. The researcher faced some difficulties in implementing
activities in classrooms. These were mostly related with the intelligibility and time
management of the activity during the regular lesson. For instance, in the 9" activity
in Figure 4.2, the students had some difficulty in understanding the usage of numbers
as only once. Thus, researcher modifed the activity by emphasizing the usage of

numbers only once.
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Gizemli Zarflar

0 dan 9 a kadar rakamlarin yazih oldugu kartlar agodida gordigiiniz
5 tane zarfin igine ikiser ikiser konuyor.

Zarflarin iizerine ise igindeki rakamlarin toplam yazilyor.

Her rakam bir defa kullamlarak yerlestirilen zorflardan,

iizerinde & yazan zarfin iginde hangi rakamlarin oldugunu bulunuz.

-7 /\ \ ) /\\

Figure 4.2 9" differentiated activity about envelopes

Similarly, in the 11" activity in Figure 4.3., the students had some concerns
about the instructions of the activity. While diving the cake into parts, they focused on
dividing into equal parts although they were not expected to do this. From their real
life experiences, all of the students thought that the birthday cake should be divided

into equal parts. Hence, it was needed to reorganize the instructions of the activity.

Trem'in @. Yilim kutlayan ailesi. pastamin iizerine O'dan 9'a kadar alan rakamlar,
yerlegtiriyorlar. Irem ve arkadaglam ise, bu keki dyle 3 parga kesiyorlar ki her

pargodaki rakamlarin toplami aym sayry veriyor.

Bunu nasil yaptiklarim bulunuz.

Figure 4.3 11"differentiated activity about birthday cake
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Lastly, similar ambiquity problems aroused in the 21% and 28" activities. They
were modified in order to make the instrutions clear; hence, the students could focus
on the necessary dimensions of the activity. To sum up, all the activities were used in
classrooms and the points needing corrections were reorganized and the related
characteristics were approved. In this pilot study, design principles saved their form in
Figure 4.1 and the characteristics of the activities were approved in the classroom
implementations with the changes for their intelligibility. Moreover, in this process of
design based study, as seen in Figure 4.4, prototype-1, which was designed in
preliminary research phase, piloted in real classrooms and required revisions lead to
construction of prototype 2 which was modified with experts’ opinions as mentioned

in the following section.

Preliminary Phase Prototyping Phase

-Needs and
Context
Analysis

-Review of
Literature

-Opinions of )
Experts and Final
Practitionars design

principles

' Drafi
| design [
\ principles 3

A) J,
. o pilot Expert
S Study Reviews

Prototype-1

Prototype-2 < | Prototype-3 <l Prototype-4 7 Final
Prototype

Figure 4.4 Design based schema: transition from Protype-1 to Prototype-2

Field Testing in

Try out by two classrooms
with one teacher

3 teachers

)

)
)

4.1.2. Modifications to Prototype-2 Through Expert Opinions

Individual expert opinions helped to modify both design principles and
activities so as to obtain more useful, clear and beneficial differentiated tasks for
mathematically gifted students. After experts stated their opinions, these opinions were
grouped as the opinions requiring modification to the activity and requiring

modification to the design principles as presented in Table 4.2.
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Table 4.2. A summary for experts’ opinions

Modification to the Modification
activity in terms of design
principles
4N activity, 7™ activity, Ambiguity
14™ activity, 21% activity,
23" activity, 24™ activity,
27" activity, 29" activity,
33" activity
3" activity, 28" activity Correction
2" activity, 10" activity, More challenging
25" activity, 26" activity,
37" activity
6" activity, 30" activity More interesting
17" activity Math puzzle form

For the opinions regarding modification to the activity, experts mostly stated
their opinions to avoid ambiguity and make corrections on the activities. On the other
hand, opinions regarding modification in terms of design principles aimed at well
suiting the principles to the characteristics of the activity. For this aim, for example,
some of the activities (2", 10™", 251 26™ and 37™") were made more challenging in line
with the developmental properties of gifted students. Characteristics of challenge was
the most conspicuous one that experts dwelled on. To illustrate, most experts wanted
to change the numbers in the 2" and 25™ activities as more challenging; needing
comprehensive operations with more complex reasoning. As seen in Figure 4.5, the

decimals in b and c options were added to the activity to make it more challenging.
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Hesap makinene sifir tam binde g yiiz on iki sayisini yaz.

Ardindan hesap makinendeki sadece toplama gikarma iglemlerini ve rakamlar
kullanarak agagida verilen sayilari elde edin ©

a) 0,352 b) 0,612 €) 0, 317
Figure 4.5. 25" differentiated activity about calculators

Moreover, for the 10" activity, there were blanks that the students should place
some numbers to obtain the total number in the right line and bottom column. Two of
the experts wanted to diminish the written numbers to decrease the clues for the
completion of the puzzle. Hence, the activity changed and become more challenging
for the students. Similarly, the 6™ and 30™ activities formed as more interesting for the
students at that grade and the 17 activity was reorganized as more suitable for the
puzzle form, which is another suggested characteristics of the differentiated tasks. By
this way, as seen in Figure 4.6, the activities in Prototype-2 were modified based on
the opinions of experts and this new version of the activities with design principles

formed Prototype-3, whose modifications were mentioned in the following section.

Preliminary Phase Prototyping Phase

=Needs and
Context
Analysis

-Review of

Literature

-Opinions of -

Experts and Final
Practitionars design

principles
2 hes
4 .
F \
4
1

Draft
design
principles

Field Testing in
. L Pilot Expert Try out by two classrooms
"'l Study Reviews 3 teachers with one teacher
D e J
Prototype-1- &} Prototype-2 Prototype-3 | Prototype-4 Final
Prototype

Figure 4.6 Design based schema: transition from Protype-2 to Prototype-3
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4.1.3. Modifications Through Try-outsand Prototype 4

As stated before, activities in the 3" prototype were used in four classrooms by
three teachers and continuous evaluations were conducted during try outs. Teachers
used these activities with their own timetables independently. Each of the activities
except from the 29" and 36" activites were used by each teacher in try outs in different
times as seen in Table 4.3. As seen, the 29" and 36" activities were used by only two
teachers due to time limitation and curriculum requirements. Moreover, activities were
used with various order but all of the activities, except from these two, were tried in

classrooms with three teachers.

In each of their implementations, teachers and researcher made some changes
immediately or the points were noted to make the changes later on. Based on these
inferences, the tasks were continuously revised and revised versions were used by
other teachers. By this way, each activity could be tried and revised by different
teachers in different classrooms. At the end of these revisions, modified versions of
activities were field tested as explained in the next section. In this section, some of
these revisions to satisfy gifted students’ needs were mentioned with their explanations

and justifications from the experiences of teachers, students and researcher in try outs.

Table 4.3. Weekly program for the activity usage of teachers

Activities used by

teacher-1 (TS)

Activities used by
teacher—2 (TN)

Activities used by
teacher-3 (TM)

Week 1 3 6™ 1st, 251 4t 271 1st, 15M 13" 6 1st, 6™, 24" 10t 150
10" and 18™ activities and 12™ activities 27" and 34™ activities

Week2 7", 17", 11%,39",19", 237, 22", 5", 19" 2M, 319, 7", 14", 21
14% 27 and 11t 18t 25M and 371" 30™ and 371" activities
37Mactivities activities

Week 3 28t 5ih 2qst 31t 231 25t 2t 34t 11t gth 2pth 1gth 35t
19t gt 35t 26N and  16™M, 351 20t 27t 8" and 16" activities
29t activities and 30™ activities

Week 4 16 ot 40t 15t oth 215t 7% activity, 28th 23rd 2ond H5thang

38t 22M and 36
activities

14™ 315t and 391
activities

36" activities
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Table 4.3 (Continued)

Week 5 12" 201 29 and 341 10™, 2nd 3rd 24t 12t 17t 5t 38™ and
activities 28Mand 38" activities 39" activities

Week 6 24" 13 231 30 gth gth 3ond 17t ogth 13t gth 19th 315t 32nd
2nd ogth 3ond 331 and  33and 40" activities 33, 20™and 40"
40™ activities activities

First of all, after conducting first implementations in week-1, the teachers
wanted to have explanations for the tasks. Hence, as well as student activity sheets
provided to teachers, a mini booklet including notes for the teachers was prepared and
given to the teachers. In that mini-booklet, there were some explanations about how
teachers should use activities and the points teachers should pay attention or emphasize
were also included. Furthermore, all teachers wanted to have an answer key because
sometimes they were not sure about their answers’ correctness. Hence, in the second
activity, the teachers’ mini-booklet with the implementation clues and suggestions for
activities as well as answer key was provided to all teachers. This need revealed the

deficiency of the tasks in terms of teachers’ perspective.

Moreover, when it comes to revisions for the activities, it was seen that there
were some points that need clarification or correction for some activities. For instance,
in the first task about Gauss in Figure 4.7., the students found the name but they
couldn’t understand what they found and what they should do. When they couldn’t
understand the need for searching about history of mathematics, it was observed by
the teachers and researcher that design principle about interdisciplinary type of the task
became a problem. Hence, the researcher and teachers determined that to better reflect
the design principle as intersiciplinary task, an explanative sentence was added at the
end of the activity and this entrance gave a clue that the name they found is a famous
mathematician and they should search about it. Furthermore, additional spaces were
allocated for their explanation as the answer of the question. With all these
modifications, in the following implementations of the activity, as the teachers
obtained positive feedbacks from the students, interdisciplinary activities were found
useful and effective as design principles for differentiated tasks. For instance, one of

the students mentioned his satisfaction for the interdisciplinary type of the task.
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“I have never thought a mathematicians’ life (Gauss) in that way. Learning
about mathematics in history made me feel well. 1 wondered about the old
mathematicians and now I have learnt one of them. I'm happy and
knowledgable about something more than regular mathematics (laughing) (S6,
informal talk in try out-Week-7)”

1. Asagida verilen garpma islemlerini yapiniz. Ardind

u

eslesen harfleri sirayla verilen bosluklara doldurunuz.

?

2. Sifrede buldugunuz inli Matematikgiyi arastiriniz ve kisaca agiklaymiz.

Figure 4.7. 1% differentiated task about Gauss

Another correction was related with the third activity named as Cards in Figure
4.8. In this activity, while two of the teachers (TS and TM) were using activities in the
first week of the try outs, they supposed that symbols indicating the operation was
missing. Another teacher (TN) was concerned about the appropriateness of the task
due to its challenge to find the appropriate operation. Both teachers and researcher
made a discussion about the activity and it was determined that to make the task more
challenging for the gifted ones, the students should firstly determine which operation
is appropriate for the task. Hence, an additional note was added to the question that the
students were expected to determine the operation as addition, subtraction,
multiplication or division and then solve the task. After this modification, in week-5,
the teacher (TN) used new form of the activity in her classroom and shared her
experiences about effectiveness of this challenge in fostering gifted students’ cognitive
abilities. Similarly, the students were content with this challenge in the activity and
they were satisfied from the open ended structure of the activity. For instance, one of

the students shared his opinions in after sheet form as,
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“It is the first time that I have seen a regular operation question that I should
determine. It was difficult for me to decide the operation and find the numbers.
I mostly liked tricky point that two operations were the same. | enjoyed from

this difficulty in determination (S2, After sheet form). ”

By this way, the teachers and researcher approved the appropriate challenge of
the activity for the gifted students and as the design principle, challenge was again

seen as an effective principle for differentiated tasks.

%

S

Asagida verilen islemlere uygun olarak, verilen kartlarin hangi rakami ifade ettigini bulunuz.

Not: Verilen iglemin toplama, ¢ikarma, ¢arpma ya da bélme olduguna yaphidiniz incelemeler sonunda

T
234
N A %

% ) & 2

EED 14
Figure 4.8. 2" differentiated task about Cards

sizin karar vermeniz gerekmektedir.

The 5" and 6™ tasks were similar in their mathematical thinking. The 5" task
about Grandmother in Figure 4.9 was modified to emphasize the words reflecting the
clues of the problem. After implementation of the 5™ activity by the teacher (TS) in
week 3, due to the challenge level of the questions, it was determined to use 5%
question firstly, and then the 6™ task because the students would learn how to think
this kind of questions and they can solve the 6" task, which is more challenging. By
this way, the students facing with the 6 task could overcome the challenge and

enjoyed from meeting with similar type of challenge.
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®

Bir giin Efe babaannesinin yagini merak eder ve sorar. Babaannesi ise:

- Annenin yagini, senin yagini, erkek kardeginin ve diger iki kiz kardeginin
yaglarini garptigimiz zaman 111111 buluruz.

Efe:
- Babaanne bu bilgiler senin yagini bulmam igin yeterli degil ki.
Babaanne:
- Pekala. E§er annenin yagina, siz dért kardesin yaslarini eklersen benim
yagimi bulabilirsin.

Efe biraz disiniir:

- A evet simdi buldum. (Efe kogarak digari, top eynamaya gikar ve bagirir).
Babaanne sen gergekten gok yagliymigsin.

Yukarida verilen, Efe ve babaannesinin arasinda gegen konugmalar
gore, sen de babaannenin yasini bulabilir misin?
Babaanne kag yasinda?

Figure 4.9 5™ task about Grandmother

For the 7™ task, after implementation by all teachers, additional notes were
added to the teachers’ notes that the students should be informed that it is not
obligatory to find all the numbers in the puzzle. Similarly, although it was written on
the question, the rule that they should use each number only once was emphasized for
the 8 task with the modifications in its instructions.

For the 10" task about Math Puzzle in Figure 4.10, because the teachers gave
somehints to some of their regular students, who are not gifted, this instruction was
added to the teacher’s booklet to improve the utility of the task in mixed ability
classroom by the teachers and researcher after completion of this activity in all
classrooms. By this way, while challenging and interesting principles of this activity
were seen as useful and beneficial for mathematically gifted students, they were made

as useful for the rest of the classroom, too.
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Asagidaki bulmacada her satir ve siitun sonlarinnda toplamlari verilmistir. Buna gére bulmacada
eksik kalan bélimleri satir ve siitun sonlarindaki sonuglara uygun olacak sekilde doldurunuz.

41 | 26 | 14| 24 | 13 23 E
41 | 50 | 43 | 41 | 46 10 | 34 g
35 S |41]29|30|30| 5 E
40 | 43 | 8 | 15 21|31 18 ;

18|26 | 3 |42 32|28 |44 ;
11| 5 36| 35129 18 E
45 28 | 29 34 ;

6 | 39 12 |18 | 10| 14 :

|252|201 | 184'217'208' 218| 196|200|

Figure 4.10 10" differentiated task about Math Puzzle

While implementing the 12 task about Ant in Figure 4.11, all the students gave
the answer as ‘twenty’ at first galance in all three classrooms. Hence, an additional
note to the question that ‘the answer is not twenty’ was added to make the students
focus on the important details of the question in a quick way as well as to make its
usability easier for the teacher. Moreover, this note also provided to take gifted
students’ attention more. Before this additional note, all gifted students in two
classrooms reflected the boredom and easiness of the activity because they thought the
answer as twenty and they didn’t want to think about it. However, after this additional
note, the activity became more interesting and challenging for them, which gave
evidence for the effectiveness of these principles. For instance, the student stated his
satisfaction for the challenge and interesting principle of this activity in his informal

talk as,

“The activity (about ants) seemed boring at first glance and I didn’t want to
try to solve it. But, when | read the additional note that the answer was not 20,
| was really curious about the answer and tried to find the right one. 1 did it! It

was difficult and interesting as I desire (S1, informal talks) ”

For the 13" task, because it caused a little problem that the students couldn’t
understand the question directly, a small scale example for the 10-page book was
added to the question. For the 15" task, because the 5™ grade students do not know the

perimeter concept of the circle, after the first implementation of the activity in week-
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1 by a teacher (TN), an implementation hint was added to the teachers’ booklet that
the teachers should give an example by showing the perimeter of the circle to reduce

the ambiguity and to make the students focus on the exact meaning of the question.

g

Bir karinca 20 metrelik bir direge tirmanmaya galigiyor glinkii diregin tepesinde yiyecegi duruyor.

Birinci giin 4 metre gikiyor ve giniin sonunda 3 metre asagi kayyor. Ikinci gin yine 4 metre gikiyor ve giiniin
sonunda 3 metre agagi kayiyor.

Karinca her giin bu sekilde tirmanirsa kag glinde diregin tepesindeki yiyecegi alabilin?

Not: Cevap 20 degildir.

Figure 4.11 12" differentiated task about Ant

The tasks of the 215t and 22" and their format was modified to make them more
understandable and interesting. The reason for this revision was that after
implementation of each activity in week-2 by two teachers, it was seen that the
activities should be more interesting to attract gifted students’ attention, as mentioned
in the draft design principles (TN and TM). Hence, after these modifications, the
teacher (TS) used 22" task in her classroom and observed with the researcher that
mathematically gifted students in this classroom more engaged in the activity due to
increasing level of interesting side of the activity. Additionally, the teacher also stated

her ideas about other principles of the activity as,

“The activity was effective for students’ thinking way of difficult fraction
problems. As well as this, the activity was interesting and non-routine for them.
| think the principle of non-rotine and interesting is very effective for satisfying
gifted students’ needs (TS, Week-4).”

As another revision to design principles, after the last implementation of the
29" task about numbers (Figure 4.12) in week-6, the teachers and researcher noticed
that the activity also suited well to the integration activities. That is, in the draft design
principles, integration of mathematics and Turkish lessons were accepted as the sub-

dimension of design principles. After implementation of the 29" task, it was
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determined that not only Turkish language but also English language could be
integrated in math activities. Hence, this sub-dimension of design principle was

changed as integration of math and language.

2o
4

4

One, two, three, four, five, six, seven, eight, nine, ten, eleven, twelve,
thirteen, fourteen, fifteen, sixteen, seventeen, eighteen, nineteen, twenty.

Sayilan alfabetik siraya koydugunda hangi sayinin yeri ayni kahr 22?2

Figure 4.12 29" differentiated task about numbers

In the 23" task in Week-2, during the first implementation in classroom-1, the
teacher (TS) had difficulty that the students wrote the pizza with their words or
sentences but not by using fractions. Hence, due to differences of the students’
explanations in the try-outs, it was added to the instruction in the activity that the
students are expected to write as in the form of fractions. Lastly, in week-6, the 32"
and 33" tasks were organized by the teachers and researcher in a way that clues
reflecting the logical error in the study were emphasized to make students focus on the

correct parts of the paragraph.

In addition to these revisions for the activities, somechanges were also made to
the structure of design principles. As mentioned, draft design principles were provided
in two separate heading as: characteristics in terms of content and characteristics in
terms of application as provided in Figure 4.1. Throughout the try outs, in discussions
of the teachers and researcher, content part of the principles was found so general. For
this reason, in the beginning of the 3" week, the teachers and researcher discussed the
isuee in their meeting and they had a common idea that some of the characteristics did
not exactly reflect the characteristics in terms of content. Based on these discussions,

it was determined that challenging, interesting and high level thinking was the
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adjective of the tasks that directly indicates the content of the activity. However,
although other characteristics like problem solving, interdisciplinary, etc. were found
more proper as the type of the tasks. Hence, it was determined that design principles
as the characteristics in terms of content of the tasks were divided into two parts as the
content and type. By this way, new version of the schema for design principles was
obtained as in Figure 4.13.

Furthermore, at the end of the 4" week, long-running discussions were carried
out with the researcher and the teachers about the relationship of design principles and
activities. It was determined that the differentiated tasks should have at least one of
three basic characteristics mentioned in Figure 4.13 as characteristics in terms of
content, in terms of type and in terms of application. For example, the problem solving
task should require higher level thinking. Moreover, to apply this differentiated task in
classroom, the teacher should select one principle from the characteristics of
application to better satisfy the cognitive, emotional and social needs of
mathematically gifted students.

{ Characteristics of Differentiated Materials

[ In terms of content

‘ In terms of type ’ ‘ In terms of application ’

Problem solvin.g task Whole class activity

‘ Challenging
Interdisciplinary task Individual

A mathematics
center

Interesting chlmolotgy Integrated
8,

s - T rk
Requiring hi samwe

Intelligence Question
level thinking

Project based
Math puzzle

= Usage of some
Beyond curriculum teaching methods

aks

Figure 4.13 Summary for design principles in try outs
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All these categorization and instructions for usage was added to teachers’
booklets and lead to new form of design principles. To sum up, as mentioned above,
during the try outs, revisions were multi-pronged; revisions to the explanations to
design principles, to categorization of design principles, to content of the activities and
to content of the teachers’ booklets. Corresponding to these revisions, prototype-4 was
developed by means of the feedbacks and data obtained from tryouts as showed in
Figure 4.14. Due to the fact that involvement of prior prototypes ensures reliability
before prototype tested in the field (Clark, 2013), more structured form of the
intervention with well-articulated design principles was tested in another school with
a different teacher. The process and the details of this field testing was explained in

the following part of this chapter.

Preliminary Phase Prototyping Phase

Field Testing in

Expert Try out by two classrooms

Reviews 3 teachers with one teacher
Prototype-1 DY me-2
o Prototype-2

Prototype-4 7
Figure 4.14. Design based schema: transition from Protype-3 to Prototype-4

Prototype-3 Final

Prototype

4.1.4. Modifications through Field Testing

The fourth prototype was evaluated in the field test in terms of design
principles, its practicality and effectiveness in classroom environments and whether it
meets pre-determined specifications for the solution of the problems in the context
(Clark, 2013; Plomp, 2013). That is, with the help of this field testing, prototype-4
formed its last version as final prototype. With the help of modifications carried out in
pilot study, expert appraisal and try outs, the teacher in the field test faced little
difficulties in terms of ambiguity, format or content of the activities. At some points,
the teacher translated the activity so as to better fit to her own curriculum objective of
the day. Like one of the teachers in try outs (TN), the teacher also used some of the

activities in the math application lesson and advocated its proper usage in this lesson.
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Hence, usage of the activities in selected lessons like math applications or mind games
lessons was added as a new implementation method to the final design principles at

the end of the discussion with the researcher and teacher in field test.

Additionally, instructions for the selection of the design principles in terms of
content and type were clear at the end of the try outs. However, design principles in
terms of application was not so clear both in the design principles and teachers’
booklet. For this reason, its name was revised as characteristics in terms of
implementation method as seen in Figure 4.15 and detailed explanations for each

implementation method were added as mentioned in final design principles.

{ Characteristics of Differentiated Materials

\ In terms of content

In terms of type In terms of implementation
method

Problem solvin.g task ‘Whale class activity

Challenging

Interdisciplinary task

A mathematics
center

Interesting Teclmolo:gy Integrated
a

Requiring high

Intelligence Question
level thinking

Project based

Math puzzle

ingme

Beyond curriculum
taks

eachin ods
Assignment

Figure 4.15 Summary for design principles in field test

Furthermore, during the field test, the teacher and researcher observed that
selection of the appropriate implementation method for the activities lead to the
easiness in the classroom management for the teacher. It was seen that using more than
one of the implementation methods was also effective. For example, the teacher in
week-2 started the activities with the whole classroom and continued with the students
who are reluctant to continue and gave some routine exercises to the rest of the
classroom. Hence, as another revision to Prototype-4, it was determined that instead

of selecting only one method, the teachers can select at least one of the implementation
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methods while applying the activities in their classrooms. This flexibility was added
in the teacher’s booklet and emphasized in the final design principles that the teacher

can begin with one method and then go to another one.

In addition to these, the teacher continuously stated that because the tasks were
ready for them, it saved so many time and lead to easiness in usage. Additionally, she
explained that interesting side of the activities engaged the students even the ones who
are not interested in or good at mathematics. Hence, as well as important gains both
for her own professional development and gifted students’ needs, intervention
prevented some classroom management problems and lead to decrease in the

disruptive behaviors of some gifted students.

Preliminary Phase Prototyping Phase

-Meeds and
Context

Analysis

=Review of
Literature

-Opinions of .
Experts and Final
Practitionars design

principles
- N
y .
v \
‘

Draft

design
principles
Field Testing in

| '
i '
\ '
1 i

\ Y

S o Pilot Expert Try out by two classrooms

SeeeT L Study Reviews 3 teachers with one teacher

8] TV
Prototype-1 | Prototype-2 ~fa| Prototype-3 o Prototype-4

Final
Prototype

Figure 4.16 Design based schema: transition from Protype-4 to Final Prototype

Corresponding to these revisions and implementation notes from the field test,
final version of differentiated tasks was developed to serve as beneficial tool for
differentiating mathematical tasks in 5" and 6" grade regular mathematics lessons
(Figure 4.16). Up to here, methodological specifications and development of the
prototypes in the process were mentioned. By this way, how analysis and revisions of
design principles were carried out through the process was stated as an answer for the

first research question. In the following part, final design principles obtained at the end
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of these revisions were mentioned as the last point for the characteristics of
differentiated tasks within the scope of this study.

4.1.5. Final Design Principles: Characteristics of Differentiated Tasks for 5! and
6" Grade Mathematically Gifted Students

All the data obtained from preliminary research phase and prototyping phase
enabled to reform draft design principles which was mentioned in the methodology
chapter. At the end of the continuous revisions in each of these steps, as final design
principles with forty activities on the learning domain of numbers, three basic
characteristics that should be selected for differentiated tasks were determined. These
were the characteristics in terms of content, characteristics in terms of type and
characteristics in terms of implementation method. For each of these three basic

characteristics, some of the sub-characteristics were defined as seen in Figure 4.17.

{ Characteristics of Differentiated Materials

[ In terms of content ‘ In terms of type ’ ‘ In terms of implementation ’

method

Whole class activity

Problem solving task
| Challenging
Interdisciplinary task Individual

A mathematics
center

Interesting Technology Integrated
a

chui.ring h.lgh Teamwork
level thinking

Intelligence Question

Project based
Math puzzle

= Usage of some
Beyond curriculum teaching methods

taks

Figure 4.17 A Summary of Final Design Principles

For it to be a proper differentiated task for gifted students, as it was determined
in try outs, the tasks should have at least one of each characteristic. That is, any
differentiated task for 5" and 6" grade mathematically gifted students should have at
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least one content related characteristics while they are at least one type of task as
determined by characteristics in terms of type of task and should be applied with at
least one of these implementation methods. At the beginning of the study, these
characteristics were stated in a list of two separate headings of content characteristics
and application characteristics. However, during the implementation process in try-
outs and field test, three main headings were found most appropriate to clearly define
and state characteristics of differentiated tasks as mentioned in modifications. Hence,
these content, type and implementation method were used as three general headings

for these characteristics.

In addition to this, at the beginning of the try outs, these characteristics were
disorderly listed and it was said that these characteristics are suitable for differentiated
tasks. However, after each task, implementations with design principles were checked
by the teachers and researcher. These implementations showed that these two main
headings were not comprehensive to indicate necessary design guidelines for
differentiated tasks. Thus, it was determined that the tasks should have characteristics
from each of content, type or implementation methods to be an effective task for

mathematically gifted students.

Findings from the student and teacher data reflected that, when a task has each
of these three characteristics, it became effective, beneficial and attractive for
mathematically gifted students. Hence, it was deduced that the task should have all
three basic characteristics. In addition to this, it was determined that from each of these
basic characteristics, at least one sub-characteristic should be selected. For example, a
challenging and interesting (content) problem solving activity (type) could be applied
as an individual task (implementation method) to the mathematically gifted student in
mathematics classroom. Hence, those three basic characteristics as well as their sub-
characteristics were formulated for guiding the design and development of
differentiated tasks for the 5" and 6" grade mathematically gifted students. Findings
gathered as these three basic characteristics with their sub-characteristics were
presented as final design principles of this study in the following section. These
principles as in the last form of characteristics, were summarized as the general

framework for the design and development of differentiated tasks for satisfying
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mathematically gifted students’ cognitive, emotional and social needs. For the
explanation of these characteristics, some examples from the students and teachers in
try-outs or field testing were also provided to better indicate the reasons for the
evidences of related characteristics, some of which mentioned in try outs or field

testing.
4.1.5.1. Characteristics in terms of Content

As the data obtained from preliminary research phase and prototyphing phase
reflected, differentiated tasks for the 5" and 6" grade mathematically gifted students
should have some content related characteristics. It was determined that the tasks
should have at least one of those content characteristics that are challenging,
interesting or requiring higher level thinking. Characteristics of each task were
determined and approved with the expert opinions and classroom practices in try outs
and field testing. Hence, final version of characteristics of each activity was
determined by different data sources of students, teachers and experts, as presented in
Table 4.4.

Table.4.4. Summary of findings about characteristics in terms of content

Characteristics Task Data Sources
in terms of
Content

Challenging Act.2, Act.3, Act.5, Act.6, Act.8, Act.9, Act.10, S2, S3, S4, S5, S6,
Act.11, Act.12, Act.13, Act.14, Act.16, Act.18, S7, S8, S9, S10, S11,
Act.19, Act.20, Act.22, Act.23, Act.24, Act.25, S12, 513, S14,T1,
Act.26, Act.28, Act.29, Act.30, Act.31, Act.32, T2,T3, T4, El, E2,
Act.33, Act.34, Act.35, Act.36, Act.37, Act.38, E3, E4
Act.39, Act.40

Interesting Act.1, Act.2, Act.4, Act.5, Act.6, Act.7, Act.8,  S1,S2, S3, $4, S5,
Act.9, Act.10, Act.11, Act.12, Act.13, Act.14, S6, S7, S8, S9, S11,
Act.15, Act.16, Act.17, Act.18, Act.19, Act.20, S12,S13, S14, T1,
Act.21, Act.22, Act.23, Act.24, Act.25, Act.26, T2, T3, T4, E1, E2,
Act.27, Act.28, Act.29, Act.30, Act.31, Act.32, E3, E4
Act.33, Act.34, Act.35, Act.36, Act.37, Act.38,
Act.39, Act.40,
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Table 4.4 (Continued)

Analyzing Act.2, Act.3, Act.5, Act.6, Act.8,
Act.9, Act.10, Act.11, Act.12,
Act.13, Act.15, Act.16, Act.17,
Act.18, Act.19, Act.20, Act.22,
Act.23, Act.24, Act.25, Act.26,
Act.27, Act.28, Act.30, Act.31,
Act.32, Act.33, Act.34

Requiring High
Level Thinking

T1,T2, T3, T4, EL,
Evaluating Act.5, Act.6, Act.8, Act.9, Act.19, E2, E3, E4
Act.25, Act.26, Act.30, Act.38,
Act.39, Act.40

Creating Act.35, Act.36, Act.37

As stated before and seen in Table 4.3, all activities have at least one of the
content related characteristics and these characteristics were determined by various
data sources as shown with some pseudonyms and abbreviations in the table. For
example, the teachers (T1, T2, T3...), students (S1, S2, S3...), the experts (El, E2,
E3...) were the data sources for the activities (Act.1, Act.2, Act.3...) having at least
one of the content related characteristics. However, this doesn’t mean that all these
three characteristics should be found at the same time in a task. Each of the tasks in
this study had at least one of those content characteristics, which were delivered in the
preliminary research phase and approved with some modifications by the experts and
practitioners in their prototyping phase. Hereinafter, the final version of these content
characteristics, with some underlying reasons for their usage as differentiated tasks for

mathematically gifted students were presented.
1. Challenging

Challenging activities, which were stated in Table 4.1 and Appendix A, were
tried out and field tested in real classrooms with mathematically gifted students to
satisfytheir cognitive, emotional and social needs. Data obtained from the teachers and
students during try outs and field test indicated that these acitivites challenged the
mathematically gifted students in an appropriate way and satisfied their cognitive
needs as mentioned in the following category of findings as benefits to students. The
students stated this case by using different statements during the implementation
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process. For instance, they mentioned that these activities were difficult and the
activites compelled or challenged them. By mentioning about challenge, they also

stated challenging their brains, mind or intelligence. For instance,

“The activity (10"Activity) challenged my brain (S3, After sheet form, Weekl
intry out). ”

“This challenging activity (23™ Activity) compeled me to think more about
fractions (S7, After sheet form, Week3 in try out).”

The students shared their opinions that they were satisfied from being
challenged in mathematics lessons by means of the activities labeled as having
challenging characteristics. In a similar way, the teachers stated the challenge in the
tasks that their children could struggle, which they do not face in their regular tasks.
They found the activitie as challenging for the students’ grade levels and
developmental properties. Even, one of the teachers stated the changes in their ideas
about challenging tasks as,

“When I first see this activitiy (22" activity), | thought that my students can
not do this task. | thought that this excessive challenge makes my gifted ones
be alienated from this type of tasks. However, interestingly, this challenge took
my students pleasure. They were really challenged to obtain the clues, but
enjoyed from this difficulty. They could manage this challenge. ”

To sum up, in line with the data obtained from preliminary research phase,
prototyping phase also supported the idea that challenge should be involved in gifted
students’ tasks so that their interests can be taken and maintained during the lesson by
means of meaningful complexity of the tasks (Chamberlin, 2002; Deizmann &
Watters, 2001, 2005; Gavin et al., 2007; Karaduman, 2010; Sriraman, 2003). Within
the scope of this study, challenge means compelling the students with appropriate
difficulty and the level of challenge may change with the level of the students.
However, data from practitionars also advocated the idea that in order to be
challenging, the student shouldn’t see the answer directly; it needs some effort and
thought provoking process as well as integration of all knowledge and experiences to

obtain the solution. In this study, some of the activities as seen in Table 4.3 were
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designed to be challenging for 5" and 6" grade mathematically gifted students and this
challenge was modified, used and approved in real classroom environments as the

design principle for the content related characteristics of differentiated tasks.

2. Interesting

Some of the activities, as specified in Table 4.1 and Appendix A, were designed
as interesting task for the context and developmental properties of the 5" and 6™"grade
mathematically gifted students. These tasks were designed as having interesting
characteristics in the preliminary research phase and then developed through experts’
opinions, try outs and field testing. In these classroom pratices, as the teachers’ and
students’ data examined, the findings reflected that the activities took mathematically
gifted students’ interest and helped to attract their attention during the mathematics
lessons. Moreover, it was also addressed that students paid more attention and had
more enthusiasm for the tasks because they found these tasks very interesting and
different when they compared them to their regular tasks in the classroom. As stated
before, the students’ ideas were taken in their after sheet forms and it was seen that the
tasks specified as interesting tasks really excited gifted students’ attention. Classroom
observations supported this idea while students’ own sentences in after sheets were
like this;

“This activity (Activity, 16) was so interesting, | have never seen such a turtous

mathematics activity (S9, After sheet form, Week-2 in field test). ”

“Interesting side of the activity (Activity, 30) made me keep my shoulder to the
wheel (S1, After sheet form, Week-6 in try-out).”

Similar to these, teachers’ after sheet forms and interviews went along with the
students’ ideas. That is, teachers also specified these tasks as interesting for the
classroom usage in the 5" and 6™ grade mathematically gifted students’ activities. One

of the example among those statements was presented in below:

“I can definitely say that the activity (Activity 27) was interesting for my
mathematically gifted students. Absorbing side was to find the right day by
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getting lost in the days of a week and they struggled to find the answer (TS,
After sheet form, Week-2 in try outs). ”

In brief, findings through the preliminary and prototyping phases reflected that
interesting characteristics of the tasks should be involved in gifted students’ tasks. As
supported by some researchers (Johnson, 2000; Karaduman, 2010; Wilkins et al.,2006)
and particpants of the study, gifted students need engaging tasks that catch their
interests to get rid of boredom and lost in concentration since they may not always
have intrinsic motivation. The interesting side of the activities means novelty that
arouses student’s attention. In this study, tasks that are non-routine, attractive, novel
and oriented at student’s interests were accepted as interesting and these interesting
tasks were designed, developed and approved by classroom practices to satisfy

mathematically gifted students’ cognitive emotional and social needs.
3. Requiring Higher Level Thinking

Tasks requiring higher level thinking is the last characteristics in terms of
content. As supported by the ideas from the preliminary research phase, to differentiate
instruction satisfying gifted student’s needs, they should be provided with tasks
promoting higher level thinking (Chamberlin & Chamberlin, 2010; Freiman, 2006;
Karaduman, 2010; Sriraman, 2003). This higher level thinking results in increased
critical thinking of the students. Although gifted students are born with ability of
critical thinking, they should be faced with the activities that teach them how they can
think critically (Ktistis, 2014). Moreover, students of lesser ability should also be given
opportunities to answer higher-order questions. Most of the teachers use questions that
are in these categories, but for gifted students, greater emphasis should be placed on

the higher-order skills.

In this study, some of the activities requiring higher order thinking were
designed to promote the 5" and 6" grade mathematically gifted student’s critical
thinking skills. Bloom’s taxonomy (Bloom, 1956) is particularly helpful in planning
activities requiring higher level thinking. According to his revised taxonomy, tasks at

the analysis, evaluating and creating levelserve this purpose and enable students to
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think in a higher level (Anderson et al., 2001). These levels were explained with more

details as draft design principles in Chapter 3.

At the beginning of the prototypes and field tests, it was seen that the students
were accustomed to think remember, understand or apply level in the Bloom’s
taxonomy. However, as they involved in the activities, their ability to think critically
was enhanced by means of these tasks which are in the analysis, evaluating or creating
level. Classroom observations reflected that the students even began to ask questions
in these levels in their regular classrooms. Similarly, the teachers of the mathematically
gifted students shared their experiences that their students in classrooms needed to
think critically to complete these tasks. Moreover, they also mentioned about the
benefits of these tasks to their gifted students’ critical thinking ability. The activities
specified as requiring higher level thinking was approved by the researcher and experts
in the initial phases. After that, these activities were somewhat changed when needed
and then approved by the teachers as needing higler level thinking task and they stated
the need for such tasks in the tasks of mathematically gifted students. As an example

from the teachers’ statements,

“My gifted sudents had an ablity to think critically. This activity (Activity, 25)
absolutely required thinking in higher order because it is not enough to know
the decimals and their plcae value, they should determine which numbers and
operations to be used to obtain the final numbers. It needs evaluation based on
the principles of place value in decimals. I think, higher level thinking is really

necessary for these students’ tasks (TN, After sheet form).”

As also seen from the teacher’s statement, in this study, the tasks requiring
higher level thinking was exist and it is important to meet mathematically gifted
students with these kind of tasks in their regular mathematics lessons. Up to here,
content characteristics of the differentiated tasks were examined. Hereinafter,

characteristics in terms of type of the task were explained with detail.
4.1.5.2. Characteristics in terms Type of Task

At the end of the design based process, in addition to content characteristics,

characteristics in terms of type were also specified for differentiated tasks of 5" and
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6" grade mathematically gifted students. These are the problem solving task,
interdisciplinary task, beyond curriculum task, technology integrated task, intelligence
question and math puzzle. At the beginning of the study, draft design principles were
consisted of two main headings and these type characteristics were included as the
content characteristics. However, during the prototyping phase as mentioned before,
these characteristics were determined as the type of the tasks. Thus, it was determined
that in addition to content related characteristics, the tasks should also be categorized
under one of these categories. These various tasks, which were gathered during the
preliminary phase and approved as proper by the experts and practitioners in
prototyping phase, were explained with detail in the following part of this sub-section.

1. Problem Solving Task

Based on the preliminary research phase, it was determined that problem
solving tasks should be included in the education of gifted students so that students
can solve realistic and attractive problems with mathematical ways (Freiman, 2006;
Gavin et al., 2009; Greenes, 1997; Karaduman, 2010; Pierce, Cassady, Adams,
Neumeister, Dixon, & Cross, 2011; Renzulli, 1986; Tieso, 2002). In line with this, in
this study, problem solving tasks with other content related characteristics were
designed and developed for the 5" and 6" grade mathematically gifted students. In this
development process, experts’ and teachers’ opinions were taken and needed
modification stated earlier in this chapter were conducted to obtain effective and clear
problem solving tasks to mathematically gifted students.

Among those problem solving tasks, non-routine, real life or mathematical
modelling problems were taken asthe sub-dimension and specified as proper for
mathematically gifted students’ problem solving tasks. More clear explanations for
these three types of problems and new version of the sub dimensions were given
below.

Non-Routine Problems: Non-routine problems are one of theoptions for
problem solving tasks of mathematically gifted students. These are the
problems which cannot be solved by using knowledge directly and they are not

ordinary problems that could be solved with routine methods (Arslan & Altun,
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2007). During the study, many activities as seen in Appendix A were non-
routine problems that these activities satisfied mathematically gifted students’
cognitive, social and emotional needs. For instance, one of the students in

week-4 explained his feeling about the task as,

“The activity (9" task) was very different from the ones we usually do
in our classroom. It was enjoyable and struggled me to find the correct
numbers. In fact, addition is a simple job for me but this was an unusual

problem which I prefer to do (S3, informal talk in try out). ”

Real Life Problems: Real life problems attract gifted students’ attention
because these are the problems that are related with real life and use realistic
contexts. During the study, students could find many common points with
problems in real life context and this reality aroused their attention. For
example, one of the students addressed his satisfaction in his after sheet form

after completion of a real life problem in field testing as,

“The activity (20" task) reminded me my marbles and | visualized the
scenario. | had a good time while following each step in my problem. It
was like a problem in my life. | enjoyed it although it struggled me (S9,
After sheet form in field testing).”

Thus, including these type of problem solving tasks is a choice for

constructing differentiated task for mathematically gifted students.

Mathematical Modeling: Based on the preliminary research phase,
mathematical modeling tasks were stated as one of the content related
characteristics to satisfy mathematically gifted students’ cognitive emotional
and social needs. However, during the discussions with teachers in try outs and
field testing, it was determined as a type of the problem solving task because
mathematical modelling is a process that a problem in real life is formed as a
mathematical problem whose solutions are again adapted to that real life
problem (Berry, 2002; Blum, 2002). Solving mathematical modeling problems
iscomplicated process that needs mathematical thinking in order to reach a goal

by using conceptual tools and multiple interpretations (English; 2003; English
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& Watters, 2005). More clearly, they require explaining, making sense and
interpreting the case from the mathematical ways (Lesh & Doerr, 2003) and
show the application of math in real life (Heymann, 2003). In classroom
practices, it was seen that both students and teachers were satisfied from using
mathematical modeling problems in mathematics classrooms. The teachers
were content with these problems due to their role in making their students
think various dimensions of the problem. The students were also content with

the differentiated structure of mathematical modeling problems. For instance,

“I liked this different problem. We made great effort to reach our
answers about employees. | feel like a real determinant of a company.
It doesn’t seem to the problems in our regular lesson, it was not boring
and similar as those. | had a good time while using my brain. | want
much more from these type of problems. Do you have any more? (S7,

Informal talks in try out). ”

In line with the statements of this student, all the data from the teachers,
students and observations reflected the idea that mathematical modeling seem
different, unusual, more realistic and interesting to solve for the mathematically gifted
students. Thus, this property of mathematical modeling made it as a good option for

differentiated problem solving tasks for mathematically gifted students.

In general, mathematically gifted students in the try outs and field test showed
great interest in problem solving activities that are non-routine, related with real life
or include mathematical modelling. At the beginning of the try outs, it was seen that
the students were accustomed to solve routine problems or exercises. Moreover, they
could solve thesetype of problems quickly and also sometimes with boredom. It was
observed that they did not take much time to think in depth about the problems. Even,
when they were asked about problems in their pre-interviews, except for two students,
they mentioned about problem solving tasks as routine, easy type of questions and they
didn’t mention any enthusisasm for problem solving. However, when they faced with
those kind of problems, they came to realize that mathematical problems are not
limited with those they could solve easily. The students spent much of their time with

the problems without getting bored and stated their happiness and satisfaction with
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these different problem solving activities. Hence, at the end of the process, teachers
and researcher decided for approval of problem solving tasks as a good option for
differentiated tasks.

2. Interdisciplinary Task

As another option for type of differentiated tasks, it was concluded that
interdisciplinary tasks which allow integrating more than one discipline into the
teaching of any concepts (Beane, 1997) should be included in the gifted students’ tasks
because application of math in other fields leads to meaningful and engaging learning
process as well as providing answers for related questions of gifted students (Berger,
1991; Freiman, 2006; Greenes, 1997; Karaduman, 2010; Renzulli, 1986; Sriraman, &
Sondergaard, 2009).

In this study, some interdisciplinary tasks were included as the type of
differentiated tasks so that gifted students could see mathematics in a more holistic
way by interrelating the mathematics to other disciplines or lessons. During the design
based process, enthusiasm of the mathematically gifted students for using mathematics
in other disciplines was observed. Moreover, the students could interrelate their
knowledge in any disciplines with each other and this enabled them to see that
mathematics is in anywhere and they were satisfied from learning this by doing and

searching.

Among those interrelationships with other lessons, mathematical history,
mathematics and science lessons, mathematics and Turkish/English lessons are the
ones that were used in these tasks and they were described as follows.

Mathematical History: Usage of mathematical history is a good option to form
differentiated task for mathematically gifted students because gifted students
have great curiosity about historical background of concepts and wonder about
issues that happened in the past (Yevdokimov, 2007). Thus, as obtained from
the preliminary phase, these tasks may be beneficial to meet gifted students
needs of learning depth and background of the concepts (Aydemir &
Cakiroglu, 2013). The idea was supported from the participants through the

process. For example, in the 1% task, when students find the results of complex

124



operations, they obtain a famous mathematician and they should search about
his life and contrubutions to mathematics. By this way, in classroom practices,
as well as sudents’ cognitive needs, their emotional needs were also satisfied
that they were keen on learning something about mathematics in history.

Integration of Mathematics & Science Lesson: In this study, as anoth option,
any concept from the science lesson was integrated or explained by means of
mathematics as a differentiated task for mathematically gifted students. As
obtained from the preliminary research phase, combining mathematics and
environmental issues was a practical way to increase environmental awareness
and to provide real life applications of math (Aydemir & Teksoz; 2014;
Jianguo, 2004). Thus, 4" task was designed and developed through the phases
of this sudy as an example of this option. In classroom practices, it was seen
that the students were curious about real life effects of their own behaviors and
they were satisfied to obtain their answers by using mathematics. Moreover,
during the study, the students conducted long-running operations to obtain their
answers for the activity and they compelled their ability in the problem solving
and mathematical thinking. After this process, they made beneficial inferences
about both the mathematical and science side of the case. Hence, it was
determined that integration of mathematics and science lessons is an effective
way to organize their comprehensive activities in different disciplines because
these types of activities helped to satisfy their cognitive, emotional and social

needs in classrooms.

Integration of Mathematics & Language Lessons: In the draft principles, this
characteristic was taken only as mathematics and Turkish lessons, but through
the discussion with teachers, it was determined that principles and issues in
Englih language lesson should also be involved in the tasks. As mentioned in
the modifications in try out, implementation of the 29" task in classrooms lead
the teachers and researcher to think in that way. Hence, as the last suggestion
for interdisciplinary tasks of mathematically gifted students, integration of the
ideas in Turkish or English lessons in mathematics tasks was accepted as
another option that may occupy gifted students’ attention. Moreover, it was
determined during the phases that students are taking Turkish, English and
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Mathematics lessons almost in each grade level and they are continuously
involved in studies regarding these three subjects. Hence, relating the tasks
with these subjects made the students feel confident in solving mathematics
and they enjoyed from using these disciplines together. For example, as stated
in Appendix A, the 5™, 6™, 7" 29™ 30t 315t 32"9activities reflect integration
of these three disciplines and students needed to use the main properties and
objectives of these lesson to obtain the answers of the tasks by using their
mathematical thinking, which resulted in the satisfaction in their differentiated

needs.

3. Beyond Curriculum Task

As another choice for the type of tasks, they can be beyond the curriculum to
fulfill gifted students’ need in learning more (Johnson, 2000; Karaduman, 2010;
Rotigel & Fello, 2004) because beyond curriculum activities aim to realize, discover,
teach or use any mathematical concepts that are ahead of regular sub-learning domain
in the curriculum. Hence, content of some tasks in this study were designed and
developed as beyond the curriculum to meet mathematically gifted students’

differentiated cognitive needs.

Based on the idea that mathematically gifted students have the potential to
make sense of the concepts beyond grade level, 16™, 23 and 28" activities were
designed and developed to discover or use new concepts. While doing beyond
curriculum tasks, students did not realize that they were learning a new mathematics
concept. That is, they were expected to learn a new concept they didn’t know before
but they did not know that to complete the task, they needed to use a new concept that
they hadn’t learnt yet. By this way, they became open to discover the logic of new
concept by interrelating it with their existing knowledge. In line with this, in the
classroom tryouts and field test, mathematically gifted students engaged in the beyond
curriculum tasks that they discovered or used the new mathematics concepts. Although
they haven’t learnt the concepts before, it was seen that they could interpret or make

generalizations about the solution of the tasks.
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Furthermore, mathematically gifted students enjoyed discovering and using
new concepts and could enhance their cognitive potential. By this way, they weren’t
restricted only to grade level curriculum objectives; on the contrary, they could involve
in the rich mathematics and showed great enthusiasm to discover new concepts. For
instance, in the 23" task, as the activity went on, they needed to share the half or any
part of the pizza with other people. That is, they needed to discover how to divide
fractions to a number. Although they hadn’t known to divide fractions, they could
make reasoning and obtain the right way of thinking. Hence, they could make sense of
the actual meaning of the division in fractions instead of memorizing the rules, which
made mathematically gifted students task oriented and excited during the activity. By
this way, it was approved that beyond curriculum task is an appropriate opportunity as
a type of the differentiated task in order to satisfy mathematically gifted students’

cognitive, emotional and social needs in mathematics classrooms.
4. Technology Integrated Task

As indicated in preliminary research phase, most of the gifted students are very
abled, motivated and successful in technology usage and the role of the technology in
their motivation could be used as another option to fulfill their needs (Johnson, 2000;
Siegle, 2004). Moreover, it is the fact that technology allows the students to proceed
at their own pace (Kaput, 1992; Ozgakir, 2013). Hence, this made the gifted students
meet their own differentiated needs by providing them an individualized pathway.
Hence, technology integrated tasks were selected as one the characteristics in terms of

type of differentiated tasks and these tasks were designed and developed.

In this study, the 2", 24™ 25" 26™M activities were designed in a way that
needed some usage of technology for the 5" and 6" grade mathematically gifted
students. While designing activities, it was determined that all technological tools and
any related programs like office programs, geogebra etc. may serve this purpose.
However, for this study, only calculator usage was preferred because calculators were
determined as mostly available technological tools in classrooms in a limited timeline.
Moreover, it was deduced from the student’s and teacher’s data that technology usage
helped to involve gifted students in an effective learning. For example, in the 26™ task,

gifted students saw that they couldn’t solve the activity with their existing knowledge.

127



Hence, they had to think from different points and scrutinized the knowledge of place
value in decimals. Similarly, for these activities, the students made sense of the
mathematical concepts while engaging in the technology integrated tasks with
enjoyment because being allowed to use calculator in the lesson was very unordinary
and interesting for them. Thus, during the long running discussions through
prototyping phase, technology integrated tasks were seen as the proper type of
differentiated tasks.

5. Intelligence Question

Providing intelligent question to gifted students is another opportunity that
meet their needs to think more and motivate them to worry and struggle about the
answer (Baykog, 2011; Freiman, 2006; Johnson, 2000). During the activities, the 3",
4th 5t 315t 327 33" and 34™ tasks were used as in the type of intelligence questions.
It was observed that they challenged the students to think the cases from variety of
points and helped them to widen their viewpoints by querying from high level.
Moreover, to obtain a proper and meaningful answer for an intelligence question,
students needed to think in depth and cautiously. Moreover, they enjoyed analyzing
all the points in these different questions in order to find the answer and expanded their
mind to obtain the answer. For instance, one of the students mentioned his satisfaction
in the 32'" task as,

“This mind question annoyed me. I went crazy to find the answer. I had to think
all the points and details in the study to find the answer. I liked all these feelings

and efforts. I would like more questions like this (S4, informal talk, week-6).

Furthermore, the teachers in the study stated that intelligence questions helped
the gifted students to develop their ability to look from different perspectives. By this
way, they could find opportunities with these intelligence questions to satisfy their
cognitive and emotional needs. Hence, based on all these data, it was determined that
tasks that are in the form of intelligence questions should be included as another type

of differentiated tasks for mathematically gifted students.
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6. Math Puzzle

As mentioned in the draft design principles, math puzzles are another crucial
activities that may be provided to gifted students as the opportunity to differentiate
their tasks (Freiman, 2006; Gavin et al., 2009) because a math puzzle is an activity that
requires mathematics to solve with some specific rules that the solver must find a
solution satisfying the given condition. Hence, math puzzles were taken as one of the
type of differentiated tasks and the 1%, 3, 7" 8t 10% 14%" 17™ 30" activities were
developed as math puzzle tasks in order to motivate and enable gifted students to

analyze and synthesize their mathematical ideas with rules of the puzzles.

During the try outs and field test, students had to remember and use their
mathematical knowledge while being actively involved in the activities. Moreover,
some of them saw these tasks as enciphering and gained pleasure for looking for the
clues or keys. The students were also satisfied from engaging such kind of tasks in
their classrooms. For instance, one of the students’ interesting expression for math

puzzle tasks was in such way;

“In this math puzzle, I felt like playing a game in mathematics lesson. I can

meet my game need by this way (S9, informal talks, Week-4).

Besides, the teacher stated the effective usage of math puzzles to practice new
or old mathematic concepts by keeping the student’s interest. Based on these data,
usage of math puzzle tasks which were developed in preliminary research phase was
approved in try outs and field test through design based process of this study as an
option for differentiated tasks to satsfy 5" and 6" grade mathematically gifted

students’ cognitive, emotional and social needs in mathematics classrooms.

4.1.5.3. Characteristics in terms of Implementation Method

In addition to characteristics in terms of content and type of the tasks,
characteristics in terms of implementation method was also seen as crucial for proper
application of differentiated tasks in 5" and 6" grade mathematics lessons. In this

section, some implementation methods were presented as suggestions to teachers.
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At the end of the preliminary research phase, these characteristics were
addressed as characteristics in terms of application. However, as stated in the
modification part in field testing, based on the discussions with teachers, these
characteristisc were determined as characteristics in terms of implementation method
for content and type related characteristics. Moreover, during classroom tryouts and
field testing, these methodswere found more suitable for the implementation of these
differentiated tasks in mathematics classrooms. Besides, as mentioned in the later of
this section, the students could find opportunities to satisfy their cognitive, social and
emotional needs by means of these methods. First of all, it was observed that due to
the fact that gifted students have differentiated characteristics and requirements in
social environment, the implementation methods enabled them to fulfill these social
needs by not being as priveleged. The problems these gifted students faced in
classrooms like loneliness, exclusion or overpermissiveness could be diminished that
they could be active in their classroom discussions and implementations. Similarly,
these implementation methods provided easiness in teacher’s classroom management
because the teachers could solve the problems that arouse earlier in classroom. For
example, the teachers stated that they could overcome the problems because their
gifted students had gotten bored in lessons but with the help of these implementation
methods, gifted students who could discover, question or learn new concepts could be
actively involved in the lesson and there was no opportunity for getting bored.
Moreover, they also stated that grouping opportunities or whole class implementations
decreased the gifted students’ selfish beaviors. Additionally, students’ emotional
requirement like enjoyment, love, interest or excitement could also be satisfied. For
instance, in a discovery implementation of 24" task, the students were active and
curious about what they would found at the end of the process. Lastly, as their social
and emotional needs were satisfied, they could be involved in all activity process
which resulted in the satisfaction in their cognitive needs. For example, in Week-4 in
try outs, when the teacher (TS) noticed that the student finished and get bored in the
exercise type of decimal activities, she wanted the student to go to the mathematics
center. At the end of the lesson, the student explained his cognitive satisfaction with

this implementation as:
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“Thank you teacher. I have just learnt the golden ratio in one of the journals
in mathematics center. It is another decimal but not boring one. My thinking

way about decimals was enlarged. (S5, Week-3 in try out)”

When it comes to the classroom usage of these impememtation methods, it was
determined that the teachers could select at least one of these methods after
determining the characteristic of content/s and type/s of the task. These methods were
designed and selected in line with the needs of both gifted students and classroom
atmosphere in preliminary phase and modified during the prototyping phase.
Moreover, while determining in these implementation methods, it was given crucial
importance to level the playing field; that is, it was important to be equidistant to all
students; both gifted and regular ones. Moreover, it was also significant that the gifted
students are developed while they were not behaved as privileged. That is, after
determining the content and type of the task, the teachers should select at least one of
the implementation methods by not attaching the students as gifted. After the try outs,
researchers and teachers saw that using more than one implementation method is
necessary and more useful at some points. Hence, it was determined that at least one
of these methods could be selected as the implementation method of differentiated
tasks in the classrooms. In the following subsections, these implementation methods

were explained in detail.
1. Whole class implementation

Based on discussions with experts and teachers, whole class implementation
was determined as a choice for the usage of differentiated tasks in classrooms. In this
method, teachers can use differentiated tasks in their regular instructions that all
students in classroom can benefit (Chamberlin & Chamberlin, 2010). In other words,
these differentiated tasks could be used as a whole class activity as similar to their
regular lessons. This way, in classroom practicess, all the students in classroom
performed the activity and they found opportunity to develop their abilities as well as
gifted students who are not behaved as privileged. Moreover, when the times gifted
students completed and other students couldn’t, the teachers gave some clues to the
rest of the classroom or the students were allowed to make groups of two or three to

find the solution. By this means, all students in classroom could benefit from the
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activity and gifted ones could satisfy their differentiated needs in their regular

classroom with a regular implementation method.

During the try-outs and field test, the teachers mostly preferred to use this
method. The teachers stated that usage of the tasks with this method simplify their
works in classroom. Moreover, as stated before, at the points where the regular
students had difficulty, the teachers provided directions or clues to the classroom.
Hence, all the students in classroom could perform the activities with an interest and
enthusiasm. Moreover, all the teachers stated that they found this method useful and
practical for regular mathematics lessons and effective for mathematically gifted
students. Furthemore, for all students, they could have a chance to meet with such
differentiated tasksand struggled them to make their best. Bythis way, mathematically
gifted ones engaged in the differentiated tasks without feeling as privileged and this
enabled them to fulfill their social needs in classrooms while satisfying their emotional
and cognitive needs. Besides, it was also observed that the students in whole class
implementation were active and curious for the entire lesson. Hence, the teachers and
researcher approved this implementation method as one of the easiest and effective

way for differentiated tasks.
2. Individual task for gifted student

As stated in draft design principles, differentiated tasks can be provided
separately as an extra individual work when gifted ones complete their tasks
(Chamberlin & Chamberlin, 2010). Based on data obtained through try outs and field
testing, the teachers stated that by means of the individual tasks, the problem of
boredom in mathematics classroom for gifted students could be solved and their need
for more details and challenge could be met. Moreover, the problems about
misbehaving, disrupting or making others talk could be solved by occupying the gifted

students.

In the study, this method was applied by all of the teachers during their regular
lessons. All of them preferred to use this method while solving exercise type of
questions in the classroom. They explained that other students needed much more

practice after learning new concepts. However, because gifted ones could solve them

132



in a quick and correct way, after a while, they got bored and sometimes disrupted
others. Hence, the teachers used this method and provided differentiated tasks to gifted
students both to overcome these behaviors and boredom problems. Furthermore, the
teachers mentioned that this method not only prevented such classroom management
problems but also helped them to provide differentiated tasks to their gifted students.
For example, in one of the classrooms, while solving exercises about fractions, one of
the gifted students (S7) began to get bored and talk with others after completion of her
own exercises much earlier than other students. At that point, the teacher gave him the
20™ task which she brang with her for such a case and wanted him to find the answer.
By this way, the teacher could control the gifted students and the student stopped his
disruptive behaviors. Furthermore, the student engaged in the activity because it was
observed that he was pleased from the task that cognitively and emotionally satisfy his

differentiated needs.

To sum up, individual task for gifted student was seen as a helpful way of
fostering and controlling giftedness. However, at that point, preventing on labeling the
gifted student is the delicate issue. That is, when the teacher gives this extra task only
to gifted ones, this could attract other student’s attention, which could result in
undesirable consequences. Therefore, it was determined through the discussions in try
outs nd added to the teachers’ booklets that it is important to make it clear that these
activities are for all students; not only gifted ones but also all the students in classroom
could be given those extra individual task in the classroom. Hence, the teachers should
clarify the idea that the ones who completed their do’s or routine tasks in the regular
order could take those tasks or they can take them at the end of the lesson to complete
them in break or at home. To sum up, with these warnings in mind, this type of the
implementation method was seen as the other proper principle for satisfying students’

needs in regular mathematics classrooms.

3. Mathematics center

In draft design principles, as another option for an implementation method, the
idea of constructing “A Mathematics Investigation Center” (Wilkins et al., 2006, p. 7)
was determined for gifted students in mathematics classrooms. For this center,

ateacher can bring some challenging or interesting tasks or students themselves can
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prepare and bring tasks or questions into the center (Diezmann & Watters, 2001;
Hannah et al. 2011; Sriraman, & Sondergaard, 2009). Based on this idea, it was
determined that differentiated tasks could be presented in such a centre. Hence, in each
of the classrooms, a mathematics center was created and as implementation method,
these differentiated tasks were placed in these mathematics centers. At that point, it
was decided that the rules should be clear and there should be a system that the students
should know when and how they can go to that center. Thus, they were informed about
which days new tasks come to that center and what are the rules for usage of this center.

By this way, the students could benefit from these tasks by going to that center.

In the study, two of the teachers in try outs and one teacher from the field test
preferred to use this method actively. They constructed mathematics centers in the
classrooms by involving the student in construction process. As well as the teacher,
the students brought some story books, test books or magazines to the center. The
researcher and teachers brought different magazines like ‘Bilim Cocuk’ ‘Arastirmaci
Cocuk’, ‘Diinyal1’ or scientific books like in the TUBITAK publications. Moreover,
the teachers set a place for “Question for Brainstorming” and they putted some of these
tasks in here. It was observed that all the students as well as gifted ones were interested
in the books or tasks in that center. The teachers specified the rules in order to prevent
management problems and this provided easiness in the usability and effectiveness of
the method. The students using the center stated their satisfaction for reaching more
advanced knowledge and their emotional well-being. For instance, the student in field
test explained his emotional well-being when his teacher asked about his ideas for

mathematics center in classroom.

“I feel like a scientist. It seems like a room for scientist. I can reach everything
in this center and there are various challenging activities in here. | feel lucky
to have this center (S9, Week-4 in field test).

In addition to students’ satisfaction, the teachers also stated that this method
enabled them to attain all of their own goals because this center provided more time
and opportunities for usage of these differentiated tasks without spending their time

from regular lessons. Hence, presenting the tasks in mathematics center was approved
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as an implementation method for the differentiated tasks of mathematically gifted

students.

4. Teamwork

In line with the idea that cooperative or group learning enable gifted students
to work together and provide improvement both for gifted and regular students
(Baykog, 2011; Chamberlin & Chamberlin, 2010; Deizmann, & Watters, 2001),
teamwork was approved as as an implementation method for differentiated tasks of
mathematically gifted students. During the discussions in try outs, it was determined
for teamwork implementation method that teachers can use both homogenous and
heterogeneous groups based on their aim for the tasks. For example, some suggestions
were provided for the application of differentiated tasks as group working activity. The
teachers could form heterogeneous groups and provide different tasks to each group in
line with the needs of the group. That is, the ones in the lower ability group can take
tasks that explain the basic mathematical concepts related with the objective of the
week. Then the ones in the intermediate group could have exercise type of tasks that
help to reinforce what they learn, the ones who have higher abilities can have difficult
questions and the group of gifted students can have those differentiated tasks both
related with the objective or not. On the other hand, the teachers could form
homogenous groups and distribute these activities to each group and want them to

obtain the solution by collaborating with each other.

All these teamwork suggestions were used by two teachers; one teacher in try-
outs and one teacher in a field test. The students enjoyed being together and the
teachers mentioned the effectiveness and easiness in the usage of differentiated tasks
in group working. Moreover, they also mentioned that gifted students who were shy
and silent could have an opportunity to share their knowledge with other students in
the classroom. Furthermore, they became natural leaders of the groups; used their
management skills and helped others to complete the task. By this way, the teachers
mentioned that this implementation method was usable and effective in providing
some social benefits to gifted students. Moreover, students getting bored in regular

implementations could find opportunity to reflect and share their own ideas in their
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teamwork. By means of these benefits, teamwork was approved as an implementation

method for mathematically gifted students’ differentiated tasks.

5. Project based

As another option, project based implementation was decided as a suggestion
for an implementation method of differentiated tasks. In preliminary research phase, it
was concluded that some researchers (Diffily, 2002; Stanley, 2012) advocate the
project implementation as a good opportunity for gifted students. They stated that tasks
could be given to gifted students as projects which they can complete individually or
as a group in the specified timeline with specified requirements. Hence, it was deduced
that the teachers could give one or some of the differentiated tasks, especially the ones
more challenging or needing more time, as a project based task to the 5™ and 6" grade

mathematically gifted students to complete it individually or as a group.

From this point of view, teachers in try outs and field testingpreferred to use
the 35", 36™, 371, 38" and 39" activities with these project based implementation
method. When these activities were analyzed; it was seen that teachers mostly
preferred to use mathematical modeling activities with project based implementation.
They explained their reasons that modeling problems required a lot of time and
students needed some process to comprehend its requirements. However, they do not
have these required time in their regular lessons. Project based implementation
provided opportunities for this requirements. That is, in project based
implementations, the teachers could follow the student’s procedures that they tried to
complete in their leisure times with other students in the group. This way, they
obtained more time to reason their knowledge and comprehend requirements of the
question as well as receiving their teachers’ feedback during the process. Besides,
students stated their satisfaction for project based implementation due to its role in
providing excessive time to search and learn about the tasks. For instance, the student

conducting the 35" task as a project based implementation expressed his ideas as,

“This project study was so enjoyful and interesting. For this question, we had
to think many cases and so we needed many time to work together. We were as

busy as a bee, we become a good team. I'm sure the conclusion we obtain is
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the right way for the volleyball team. Project study was beneficial for us to
reach our goals because if we had been in the classroom, we wouldn't find

necessary time and energy for this (S7, Informal talks).”

To sum up, project based implementation as mentioned in the draft design
principles was seen as an effective and beneficial way to satisfy gifted students’ needs

especially for some kind of differeantiated tasks.
6. Teaching Methods: Discussion, Discovery and Questioning

For the sixth implementation suggestion, some teaching methods were selected
as being more appropriate for implementation of differentiated tasks for
mathematically gifted students. These were discussion, questioning and discovery
methods that they were seen as more coinciding with both gifted student’s needs and
proper usage of differentiated tasks in classroom environments.

As mentioned in draft design principles, discussion method helps to extend
gifted students’ knowledge and meet their need of elaborating more on concepts by
communicating with others about new or already acquired knowledge of mathematical
concepts in classroom (Johnsen & Ryser, 1996). Moreover, questioningmethod helps
to probe students’ thinking and satisfy their need for learning more involving why,
how and what if questions (Johnson, 2000; Sriraman & Sondergaard, 2009). Lastly,
because concepts with the help of abstract tasks may catch gifted students’interest,
discovery method enables to fulfill their needs to learn the logic and rationality behind
the concepts (Johnson, 2000; Van de Walle, et al., 2013; Wilkins et al. 2006).

Based on these ideas obtained in the preliminary research phase, during the
study, teachers mostly preferred to use these teaching methods in order to best meet
the differentiated needs of mathematically gifted students. It was observed that instead
of getting bored, students were on the alert for the questions needing higher level
thinking and this made them think in detail and relations of the concepts. Moreover, it
took their interest more to discover the concepts or questions on their own, rather than
providing knowledge directly to them. Especially for the beyond curriculum tasks, the
teachers used discovery method to enable them making sense of the new concepts.

Moreover, they continuously preferred questioning method while engaging in the tasks
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and especially when the students need help or clues. They guided their students’
thinking by asking meaningful questions about the tasks and the students were also
content with this method. For instance, at the end of the task in a lesson in week-5, one

of the students stated to her teacher in the break times;

“Now, you ask thought provoking questions. I think them even in my home. |

liked questions in classroom (S5, Informal talks in try out). ”

Additionally, the times that the students got stuck more, discussion method was
preferred to elaborate on the tasks with students. As seen in observations, this method
also engaged the gifted students in lesson because it was seen that they liked to share
their opinions freely in classroom. Moreover, the teachers were also satisfied from
active involvement of these gifted students’ in classroom. Hence, these methods
helped the gifted student’s strong desire to reflect their own ideas because they could
express and share their opinions. For these reasons, usage of these teaching methods
was decided as another option for implementation of differentiated tasks to satisfy

mathematically gifted students’ cognitive emotional and social needs.

7. Task as assignment

As the last suggestion for implementation method of differentiated tasks, as
stated in draft design principles, providing the tasks to gifted students as assignments
may lead them to use their creativity and higher order thinking (Johnson, 2000).
During the try outs and field testing, there were various usage of differentiated tasks
as assignments. For example, while giving assignments to all classrooms, the teachers
gave these differentiated tasks as assignment to only gifted students in the classroom.
As another option, while giving homework, the teachers provided options to all class;
that is, various types of homework could be given such as; 10 easy exercise type
questions, three difficult questions and one differentiated tasks. After then, the teachers
wanted their students to select one of them as an assignment, where gifted ones
selected the differentiated ones while others prefered easier and routine ones. As
another suggestion, teachers provided these as an extra assignment together with
routine assignments of all students and they said that anyone could take this
assignment and they were rewarded for their extra effort.
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In detail, during the try-outs and field testing, the teachers used differentiated
tasks in their assignmentswhen they didn’t spare required time for the activities. That
is, teachers mostly selected the tasks that need more time as assignments for students
because they stated the lack of time for these tasks. Hence, assignment method was
used especially for the long tasks. The teachers thought that the students should engage
in the long-running tasks and should learn to focus on the everlasting tasks. Hence,
because they didn’t have a lot of time the in classrooms, they mostly preferred to use
these tasks in student’s assignments. Also, when the teachers gave these tasks as an
extra assignment, they gave extra points for the ones that completed these in order to
motivate them for other assignments. Moreover, one of the teachers in try-outs used
the tasks as assignment by constructing different types of homework for each group of
students. The gifted students were satisfied from struggling with these interesting
assignments and they showed enthusiasm. Even, some of the students came to the
teacher’s room in the morning to say that they found the answer in the assignment.
Hence, it was determined that the teachers could use this method practically and
effectively and stated that it was crucial to organize the assignments in a way that

motivate the students to complete at home.

4.1.4. Summary for Final Design Principles

The characteristics mentioned in this section of the study are final design
principles that guided overall process of the study about designing and developing
differentiated tasks for satisfying the 5" and 6™ grade mathematically gifted students’
cognitive, emotional and social needs. At the same time, these are the main outputs of
the design based research; those well-prepared and tested design principles as
characteristics of tasks were obtained at the end of the process. As it was stated in
methodology chapter, those design principles went through a rough period by
beginning as draft design principles and being shaped as the final design principles. In
this process, comprehensive studies were conducted to complete two basic phases of
the design based research. In these phases, while design principles took their final
shapes, the usage of these differentiated tasks in mathematics classrooms were

evaluated in their real context in respect to students and teacher’s experiences, as well.
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Hence, crucial characteristics required for developing differentiated tasks for
5t and 6" grade mathematically gifted students in classrooms were constituted with
the help of design based process and how these tasks benefited to the students and
teachers were examined during the data analysis. In the following section, findings
about benefits of the intervention to the students were presented as an answer for the

second research question.

4.2. Benefits of the intervention to teachers

As stated before, differentiated tasks, developed for satisfying 5 and 6" grade
mathematically gifted students’ cognitive, emotional and social needs, were used in
mathematics classrooms by four different teachers in try-outs and field test. Due to the
nature of the design based process, the teachers involved in every part of the design,
development and evaluation of the study. Hence, the data reflecting their changes
could be recorded during the study. Findings obtained from both classroom
observations, teacher interviews and teacher forms reflected that the study had many
benefits for teachers about gifted students when they were compared with their initial
state. Those benefits, presented in the following headings, were gathered in three sub-
categories as benefits to teacher’s awareness on giftedness and gifted education, self-

adequacy on giftedness and collaboration with other colleagues.

4.2.1. Teachers’ awareness on giftedness and gifted education

In this subsection, findings reflecting how teacher’s awareness about gifted
students and gifted education changed through the design based process were
presented. In the first part of this section, data obtained from teacher’s pre-interviews
were presented to examine the teacher’s initial awareness about gifted students. In that
case, findings showed that teachers were unaware of gifted students both in general
term and in their classrooms. That is, teachers had a limited knowledge about gifted

students like only knowing the existence of such students. For instance,

“I hear something about them, I heard the word gifted but I have no idea how
those students are and how they behave (TS, pre-interview).”
Furthermore, although two of the teachers were selected purposively for their

effective teaching and master’s degree, it was seen in the pre interviews that none of
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the teachers have adequate basic information about the characteristics of gifted
students. Even, two of the teachers mentioned about their familiarity with gifted

students as only an institution. That is;

“I know nothing about gifted students. I only heard about gifted students that

they attend to an institution that you are working at (TR, pre-interview).”

At that point, it was seen that teachers thought gifted students as different
students who attend different schools or institutions. They understood the term of
giftedness as difference in the meaning of anomalous and thought that gifted students
were educated at separate institutions. Furthermore, they said that they have never seen
a gifted student before. Hence, they thought that they didn’t have gifted students in
their classrooms both in the past and now. That is, three of the four teachers stated that
they do not have gifted students in their classrooms; they are the kind of students that

attend special schools. To illustrate,

“They took my attention but I have never worked in such a school that gifted
students attend (TS, pre-interview).”

Similarly, as well as their limited knowledge about these students, one of the
teachers and even the administrator of the school was very bewildered about
researcher’s coming in to the school to teach gifted students. Following examples

presented how they stated their despair to find such a gifted student in that school.

“I think you will waste your time in here. You should go to another school to
find such a student. You can’t find gifted student in our school. I think those
students live in other countries like America. Anyway, the level of this school
is very low, it is enough for us if we can make students come to the school, not
to escape (ADM, pre-interview).”

“Here is only a public school that students’ families have low socioeconomic
status and students have low levels in academic success. So it is not possible
to find such a student but you can try to find it (TS, pre-interview).”

As seen in their statements, both the teacher and the administrator didn’t have

any hope that they had a gifted student in their schools. On the other hand, it was

another issue faced in the initial interviews that while mentioning about gifted
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students, it was seen that they sometimes used giftedness and hardworking
interchangeably. To exemplify:
I have and had hardworking students but I do not know whether I can say
them as gifted, what is the difference? Being more intelligent? But how can |
differentiate it (TN, pre-interview)?”
Due to the fact that teachers have not enough information about the difference between
gifted and hardworking, they think that providing more exercises, solving more test
questions could be beneficial and appropriate to fulfill their extra needs. For example,

one of the teachers explained the case from his prior experiences.

“I worked as teacher in different private teaching institutions (dershane) very
long time. There were so many gifted students there. I didn’t do something
special for them but we gave them more test questions, more difficult test

questions (TM, pre-interview).”

Similar to this, the other teacher mentioned about extra test questions as a

solution for gifted student’s extra needs and it was presented below,

“We may provide extra tests to those gifted ones related with only objectives

of lesson (TR, Pre-interview).”

As seen from the teacher’s statements, they thought that more exercises or test
questions could be provided to gifted students in order to fulfill their needs. That is, as
well as their unawareness about giftedness and gifted students, they were unaware
about what they can do for these students because their ideas are limited to solving
more questions. Hence, as it can be easily seen from the words of participant teachers,
they were unaware about gifted student’s characteristics and needs. In line with this,
the case was similar for teacher’s prior awareness about Science and Art Centers
(BILSEM) where gifted students attend and educated after their school times. As stated
before, these are the institutions on the authority of Ministry of National Education
(MoNE) that students could attend those centers in reference to teacher’s nomination
and student’s test scores. However, it was deduced from the interviews that the
teachers were also not aware of these centers. In the first interview, one of the teachers
said that he hadn’t heard the word of BILSEM while three of them said that they knew
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BILSEM. Among those teachers who knew BILSEM, it was seen that they had not
adequated information about these centers. One example illustrating this case is

provided below.

“Yes, I know BILSEM. I had a student attending at BILSEM. She was saying as
‘I ‘m going to BILSEM’ but I don’t know anything, I mean details (TN, pre-

interview).”

In brief, findings frankly revealed that teachers were unaware about general
and specific characteristics of gifted students as well as BILSEMs. On the other hand,
although no prior experience and knowledge, teachers of the study were keen on
learning something about gifted students and gifted education. Therefore, it was the

positive side of the study that all four teachers were willing to study. To illustrate,

“Although I do not do anything for them, I'm willing to do something because
gifted students take my interest. This study serves my purpose for learning

about them (TS, pre-interview).”

As it is seen from the words of the participant teacher, they are willing to carry
out some applications for gifted students in classroom. However, in spite of this
willingness, they didn’t know what to do for gifted students. In the following example,
one of the teachers mentioned about his lack of knowledge in such a way:

“I cannot distinguish gifted students from other students. Even if I can
distinguish, I have no idea about what we can do for them, if [ knew, I haven’t

known how I can apply these (TM, pre-interview).”

As seen from the teacher’s statements, their unawareness was not only limited
to characteristic of gifted students. Teachers were unaware about both the content and
implementation method of the appropriate applications that could be provided to gifted

students. Here is how one of the teachers mentioned about this problem,

“In fact, I agree with you in the idea that we should do something extra for
them but | have no idea what we should do and whether we should do this in
classroom or in a Separate place. I think we can’t do this in a classroom

because other students will notice and this can result in trouble. If we do this

143



in a separate place, again this will cause problems and the child will feel
different, even her/his parents can feel special. So, even if I know what to do,

management of this is another difficulty (TN, Pre-interview).”

To sum up, analysis of pre-interviews clearly elicited the reality that teachers
blind to the gifted students and unaware of their needs in these classrooms. On the
other hand, analysis of the post interviews conducted at the end of the design based
process revealed the changes in their awareness about gifted students. In other words,
at the beginning of the study, teachers didn’t have enough awareness about gifted
students. Even they had some hearsay, they didn’t know what to do for these students
in classrooms. Nonetheless, it was seen in the post-interviews that teachers become
more equipped with the properties, developmental and educational needs of gifted
students in their classrooms. Contributions in terms of knowledge and increase in the
teacher’s awareness were clearly seen in their sentences. For instance, two of the
teachers gave proper explanations about gifted students and their educational needs
when they were asked about what they now know about gifted students.

“Gifted students think differently, learn easily and quickly, like to discovery
learning and have strong reasoning abilities. Sometimes, they are ambitious
for success and stubborn. However, some of the gifted students are hidden;

they are very shy and silent (TS, post interview).”

“I know about gifted students that they achieve the solution very quickly in a
creative way. They think in a way different from the others. They do not limit
themselves using in one way, they try to verify their solutions (TR, post-

interview).”

As it is seen, teachers learnt about gifted students and this showed us the
difference in their knowledge. In the beginning of the study, they had no idea or they
thought that being hardworking could be an indication of giftedness. However, as
clearly seen in their sentences, now they had a clear and more comprehensive
understanding about the characteristics of gifted students. Hence, these are the benefits

of the study in terms of increase in the awareness of teachers. In line with this, teachers
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also mentioned about these benefits with their own words. Here are the three teacher’s

sentences reflecting their variation clearly:

“This study increased my awareness: Before anything else, | learned the

existence of gifted students even in my classrooms. (TN, post-interview).”

“Frankly, lots of contributions for me: I know the level of the students; I know
the gifted students. I learnt many things, I did something for my gifted students.
| was oblivious of my gifted students (TR, post-interview).”

“I personally have lots of benefits: I realized that I should do something for my
gifted students. I learnt who is the possible gifted, | learnt how to behave, |
learnt that we should provide different applications for them. (TM, post

interview).”

As seen in the teacher’s words, they felt their improvement on their knowledge
about the gifted students and they clearly stated the contributions of the study.
Moreover, together with this awareness in the properties of gifted students, teachers
become more equipped about the necessity of doing something for these students.
Moreover, they had knowledge about what they can do for gifted students in their

classrooms. For example:

“I have partial knowledge but | know they need special education, as teachers
we should spend time for them because they need special interest to fulfill their

potentials (TN, post interview)”

As well as this awareness of teachers about gifted students in classrooms, they
mentioned that they were more equipped about tasks, applications and approaches for

students. To illustrate,

“Now, I know what they like or don’t. I can prepare proper tasks for them.

Moreover, | have an itinerary to follow the right way (TR, post-interview). ”

Furthermore, one of the teachers reflected his comprehensive knowledge about

guidance of gifted students as follows:
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“I know that meeting with the parents and explaining the case is a crucial
point. Also, we can lead our students to another institution, to a psychologist
or BILSEM. BILSEMs are our rescuer. We can make collaboration with them

(TM, post-interview).”

As seen from his sentences, although he even didn’t know the BILSEM at the
beginning of the study, now he was knowledgeable about the rings of this chain.
Similarly, one of the teacher’s long explanation summed up the last point that she
reached. At the end of the process, she was able to observe the gifted student and

realized the differences in his behaviors. That is,

“I noticed that when we spend long time for explanation of the content, the
gifted child begins to get bored and draw something on his notebook. Before
this study, I hadn’t notice this, but now I noticed and tried to get him involved
in the lesson. At least now, I know what I should do and what I shouldn’t do.
When | try to do something for him, we become closer to each other.
Furthermore, doing something for my student who I mostly neglected up to this
time felt me happy (TS, post-interview).”

This verbatim revealed the important gains of the study in terms of increase in
her awareness about gifted students and approaches to them. Besides, another crucial
gains in terms of increase in their awareness was the issue of daily life. Almost all of
the teachers mentioned about their changes in their lives. First of all, they mentioned
that they began to relate something they hear or see to their gifted students. For
instance, in the following sentences, one of the teachers talked about the awareness

issue in her daily life.

“Even in irrelevant places, for example, when I saw a question in a competition
inthe TV, or a puzzle or a riddle, I say that ‘Himm | can use it in my classrooms,

it takes the gifted one’s interest’ (TR, post interview).”

Teachers also mentioned that the increase in their awareness affected their
social interactions. They mentioned that they share this knowledge with their family
and with their friends in their coffee or tea talks because they wanted to increase other
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people’s awareness. Moreover, one of the teachers also emphasized how the study

made an effect on her awareness in the daily life:

“I speak to teachers in my entourage and explain gifted students as much as
possible. I make observations on their children. Once, I observed my friend’s
child and mentioned the possibility of this case. They went to a psychologist
and they made WISC-R test and now she is diagnosed as gifted. | think it
benefit’s both me and my entourage. It is my awareness even in daily life (TN,

post-interview).”

The teacher’s anecdote not only revealed the benefits of the study on the
teacher’s awareness in her life, but also the reality that equipping the teacher’s about
gifted students could help to discover other gifted potentials. Similar to this anecdote,
another teacher shared his experience with his own child that this study had a critical
role even in the awareness for his immediate family. His words explaining the issue
were stated below,

“I absolutely think that this study had many benefits for my life. For instance,

the times that you come here and we went to hospital for our child are

concurrent. You mentioned to me about possibility of giftedness for my own
child. Although other people said this to me, before I thought my child as
normal not gifted. Even if he is gifted, | thought that there was nothing to do.

But now, | know that he is gifted and | aware of his difference. Moreover, |

absolutely know that his difference should be developed and followed. | even

think about using those tasks or the similar ones in his earlier age (TN, post-

interview).”

In addition to this effect of the teacher’s awareness on his own family, the
teachers also mentioned how they changed their awareness in their future decisions. In
the following example, the teacher mentioned that she made two important decisions
for her life after participating to this study.

“I have many gains for my professional development. Even | applied to one of
the congress. I'm planning to take part in the 3. Intelligence and Ability

Congress. | think I need more information and | need to develop myself more.
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I'm planning to design new tasks like yours. Even, I'm searching about
BILSEM because now, working at BILSEM takes my interest (TS, post-

interview).”

In her sentences, working at BILSEM and participating to relevant congress
will give her variation in her awareness that the study had provided to teachers. As it
was seen both in observations and student’s statements, the study provided many
contributions to the teachers in terms of the awareness in their actions of the life.
Hence, this awareness made them see the events even in their daily life from different

perspectives.

To conclude, the benefits of the study in terms of increase in the teacher’s
awareness regarding gifted students; their properties, needs and suitable opportunities,
were investigated in this section. Identification of the gifted students in their own
classroom made them aware of the issue because they didn’t think that they have a
gifted child in their own classroom. Although they were unaware and not
knowledgeable about gifted students and proper tasks that suit the needs of these
students, they were aware of the issue with details at the end of the process. With the
help of the design based study, the teachers involved in all process of the study as
participant, as developer and evaluator of the tasks. Hence, this involvement made
them acquainted with gifted students; created and increased their awareness. In parallel
with this, the benefits of the study regarding self-adequacy of teachers were
investigated in the following section.

4.2.2. Teachers’ self-adequacy about giftedness

Findings reflected that the study had benefits to teacher’s self-adequacy of
gifted students, as well. That is, teachers mostly mentioned about the contributions of
the intervention with respect to increase in their self-adequacy of mathematically
gifted students. Hence, in this section, benefits of the study to the teacher’s self-
adequacy was examined. Similar to the first section, the statements were addressed in
two parts as pre interviews and post interviews in order to infer the changes in teacher’s

sentences with regard to self-adequacy.
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Analysis of the pre interviews reflected that at the beginning of the study, all
the teachers felt insufficient on using strategies to reveal their gifted student’s full
potential. They also regarded themselves as inadequate for providing proper
educational opportunities to these students. Their answers were very obvious that they
felt insufficient for gifted students and the examples of this case from all the teacher’s

answers are presented below.

“I want to do something for gifted students but I don’t feel equipped myself so

as to make something for them (TS, pre-interview)”

“I don’t feel qualified in terms of providing proper opportunities to my gifted

students (TN, pre-interview).”

“For the present, I have never feel adequate about this issue (TM, pre-

interview).”
“I feel myself incompetent (TR-pre-interview).”

As seen from their statements, all of the teachers participated in the study
lacked in the self-efficacy about gifted students. On the other hand, analysis obtained
from post interview data revealed the changes in teacher’s self-efficacy related
opinions. That is to say, in post -interviews, all of these teachers spoke their mind that
their self-efficacy was increased with the help of this study because they feel more
qualified and equipped about gifted students and gifted education. Here are the obvious
examples from two teachers mentioning the incompetence in the pre-interviews and

explaining this change directly:

“I understood gifted students and how I can study with them. I can say that |

feel confident about gifted students (TS, post-interview). ”

“I feel good because I can say some words about this issue at the moment. My
lack of knowledge prevented me to be interested in gifted education, but now,
this study, whose process has many details, changed my perception that I can
deal with the gifted students and gifted education. Now, | feel more qualified

(TR, post-interview).”
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In these examples, although they were not asked for directly, the teachers stated
the changes in their self-efficacy related emotions. During the interviews, they
continuously mentioned that they were more qualified about gifted education and feel
more confident to meet educational needs of mathematically gifted students. Hence,
the teachers gained self-confidence by means of this study. In those post interviews,
three teachers stated this confidently and indicated that they could do many things for
gifted students now. In these statements, the increase in their self-adequacy could be

clearly seen, too. To illustrate,

“I'don’t say I'm an expert but I feel more comfortable. That is, I see myself one
step ahead. At the beginning of the study, | thought that | could do nothing
without you. Even with you, | worry about myself whether I can apply properly
or whether I am suitable for this study. But now, | can do something without you
(TN, post-interview).”

Similarly, two of them stated the gains in their self-efficacy by explaining how

they can go ahead of the tasks provided them. That is,

“By means of these tasks, | find myself more adequate and equipped, | will apply
these in my classrooms since then. | will make more search about what we can
do in classrooms and | will add some extra questions in line with yours (TM,
post-interview).”

“I' know the gifted students and their levels. Even if | cannot identify these levels,
| can provide some activities you gave us or the similar ones for the students
from whom | suspect in terms of giftedness. | can organize them or | can adopt
them in accordance with the needs of my own classroom. In a sense, | can take

care of myself, don’t worry about me [laughing] (TR, post-interview).”

From the last teachers’ reaction and words, her relief could be seen even though
she had full of concerns about her adequacy at the beginning of the study. As a last
example from the teacher’s statements, one of the teachers explained that she felt

qualified and this made her good. That is,
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“I felt myself more satisfactory. When I do something for gifted ones, I had a
clean conscience about doing something for gifted students. | felt to be
sufficient for them to some extent and | saw this from their reactions, too (TN-

post interview).”

From the analysis, it was examined that the teachers had serious problems about gifted
students and their education at the beginning of the study. They neglected the gifted
students because they were not aware of them and could not realize their difference.
As consequent of this, they had many concerns about their qualification and adequacy
about gifted students. However, as they carried out the crucial steps of the study, they
not only spent more time with gifted students but also learnt the properties and
educational techniques for their gifted students. Hence, this made the teachers progress
about gifted education and naturally, resulted in gains based on their self-adequacy
about the issue. As a support of these classroom observations, teachers in the post
interviews and informal talks also revealed this change as contributions for themselves
and they were provided in this section. In addition to these benefits to teacher’s self-
adequacy of giftedness, benefits of the intervention to teacher’s collaboration were

also deduced in the data analysis and they were examined in the following section.
4.2.3. Teachers’ collaboration with other colleagues

In this section, teacher’s data was investigated based on the benefits of
intervention to the teacher’s collaboration with other colleagues. In researcher’s
observations, it was seen that all teachers in the study set up a social network about
usability, organization, content and practicality for using differentiated tasks in
accordance with the needs of both gifted and regular students in their classrooms.
During the study, teachers in the try-outs communicated with each other about the
details of implementation and programming as well as reactions of students in their
own classrooms. When needed, they changed their methods, programs or
implementations or they accommodated their own methods with reference to the best
implementations of other teachers. In addition to this group working, they
communicated with other teachers not in the study and they shared their experiences

about gifted students and their reactions for these implementations. These observations

151



also found a place in the interview transcripts that this study made a difference in
collaboration of participant teachers with the other teachers both in the school and

outside the school.

First of all, data obtained from post interviews showed that teachers in the same
branches who do not need to communicate in the regular curriculum process needed
to communicate with each other. These teachers continuously collaborated with each
other for proper usage of differentiate tasks in their own classrooms. Here are how two

of the teachers emphasized this collaboration with their own words:

“Frankly, everybody follows in line with their own speed and way; hence, we
do not talk about our routine mathematics curriculum. However, for this study,
the case was not like that. The curriculum was not routine and each student
was very different from the other gifted ones. For this activity, it was very good
that we strongly needed for the experiences and opinions of each other. At the
beginning of the process, we made a meeting with all teachers participating in
this study. We talked about the students; which students, in which classrooms
diagnosed as gifted. After that, while we were in the implementation process,
we got each other’s opinions and talked about: ‘How I applied for this activity’,
‘How did you plan?’, ‘How we can develop this part?’, ‘I faced a problem in

the classroom’ (TN, post-interview).”

“When I talked to other teachers about this study, they all had a great interest
for the study and we got into a group working, even though we applied them
individually, it was a process and nobody had any idea. Hence, we always
needed to consult and learn from each other. Normally, we are together in 5%
and 6™ grades classrooms but we do not speak about the students apart from
the times of general exams. But this was so different, everybody had to help
and learn together (TS, post-interview).”

Similarly, it was observed that the participant teacher in the field test study
shared all of her tasks and experience with other teachers and established informative
dialogues both in their school and other schools. To illustrate this case from her own

words,
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“In the school, I was the only teacher conducting this study. However, other
teachers wanted to learn about something about gifted and | gave my tasks to
others. I tried to explain the program and organization of the material. They
examined the questions with great eagerness and wanted to apply them in the
Maths applications elective lesson (TR, post-interview). ”

In addition to increase in the collaboration among the same branches, the
teacher’s interactions with other branches in the school were also formed. That is to
say, with the help of this study process, teachers communicated with other teachers
and tried to inform them about gifted students in classrooms. They also mentioned
about their speech with the teachers in other branches about how they should behave
to gifted students. Moreover, as the teachers carried out new and different activities,
the other teachers realized the case also from the student’s reactions in the classrooms.
Hence, as they saw this excitement and organization both in the mathematics teachers
and students, they asked and wanted to know about the details. Besides, due to the
novelty of the gifted concept, the teachers wondered about the students and
applications. Accordingly, these interactions were observed in the teacher’s lounge
during the study. An example of this interaction, from the post interview of the teacher

in the field test study was presented.

“During this study, I always shared my observation and process with other
teachers. They followed the process with great interest and this built our
bridges. I continuously informed the classroom teachers of gifted students; one
of them is an English language teacher and the other is a science teacher. They
were surprised about gifted students in their classrooms and wanted me to

share the steps with them (TR, post-interview).”

On top of teachers in different branches, all participant teachers communicated
and collaborated with the school counselor in the matter of gifted students in the school

and tasks that would be used in classrooms. For instance:

“We talked with guidance service. Especially about students, who are the
gifted, how we should approach to them. We organized a working plan with

them (TN, post-interview).”
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Lastly, in terms of benefits for the collaboration of teachers in the school, all
the teachers mentioned about their meeting with the school principal due to the nature
of conducting a research study about gifted students. Here is one example that the
teacher stated her interaction with the school principal about gifted students and gifted
program in the school.

“The school principal made a contact meeting with us. It was very beneficial
that we talked about diagnosing and providing proper tasks for gifted students.
During the process, we informed him about the gifted students, our steps and
benefits of the study. Sometimes, we appealed for help about difficulties or

problems that we faced in the procedure (TN, post-interview).”

As seen from the teacher’s statements, the intervention had benefits to their
collaboration not only with the teachers in the school but also with the school principle.
As they stated in their pre-interviews, they didn’t need to collaborate with each other
in their regular program. However, as it was also seen from the observations, during
the try-outs or field test, the teachers, guidance service and school administration,
worked in a systematic discipline by collaborating with each other. One of the teachers
mentioned about this as “working as a cog in the machine (TS, post-interview).”
Besides, during the study, the teachers involved in each process not only in the
implementation but also in the evaluation. After application or examination of tasks,
they were also asked for their ideas and adaptations about the study. Hence, it couldn’t
be far away from the effects on their real life. Among those effects, benefits were
outstanding conclusions that their interaction both in the school and outside school was
affected from the study. They communicated more with the other people; hence, they
made more collaboration with them. Therefore, the benefits of the study to teacher’s
collaboration with others were investigated in this section. Up to this point, benefits of
the intervention to the teachers were investigated that the study had some contributions
to the teacher’s awareness, self-adequacy and collaboration. After all these benefits,
following section was organized to examine the benefits of the study to mathematically
gifted students as the last category of findings.
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4.3. Benefits of the intervention designed to satisfy mathematically gifted

students’ needs

As for the teachers, the study had valuable benefits to mathematically gifted
students in terms of satisfying their needs in classrooms. In this section, these benefits
were investigated as an answer for the last research question ‘how the 5™ and 6" grade
mathematically gifted students benefitted from the differentiated tasks designed for
satisfying mathematically gifted students’ cognitive, social and emotional needs?’. As
it is known, mathematically gifted students are different from regular students in
classrooms and they have unique mathematical potential. So as to reveal and not to
lose this potential, mathematics classrooms provided opportunities for their cognitive,
emotional and social needs. Moreover, the student’s reactions and opinions were
gathered during the study as the data reflecting their experiences in using differentiated
tasks in mathematics classrooms. All the data, obtained from pre and post interviews,
student’s after sheet forms and student’s assessment forms as well as researcher’s log-
book reflected the benefits of the study to satisfy mathematically gifted students’ needs
and those benefits were handled in three different sub-categories. Hence, the benefits
of the study in terms of satisfying mathematically gifted student’s cognitive needs,
emotional needs and social needs were investigated in the following three subsections.

4.3.1. Satisfying students’ cognitive needs

In this part of the section, analysis reflecting the cognitive benefits of the
intervention to the mathematically gifted students were examined. It was seen in the
analysis that intervention provided cognitive gains to these students who lack more
cognitive supports in their regular classrooms. These benefits were mentioned not only
by the teachers but also by the students. Hence, in this section, findings will be
presented firstly from the teacher’s perspective and then from the student’s

perspective.

As interview transcripts reflected, all teachers believed that tasks provided
general cognitive benefits to the mathematically gifted students like development of
thinking, reasoning, mathematical thinking and problem solving as well as challenging

the students. These were the most frequently stated skills that the teachers formed
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various sentences reflecting the role of the intervention in development of these skills.
When the teachers were asked about their opinions about differentiated tasks, all of
them directly mentioned about those cognitive benefits. Herein after, each teacher’s
view about those cognitive benefits to their gifted students was given separately to
exemplify the case with their own words:

“The activities were not routine that we cannot find in books. | think using
these tasks developed lots of abilities of gifted students such as problem solving
abilities, power of thinking and mathematical thinking... They are the questions
that needs comprehension in variety of ways. Hence it developed students’

cognitive skills (TN, post-interview).”

“They are the kind of questions needing attention, focus and logic, not
memorization. They were joyful and really made a sensation for gifted
students... They puzzled and surprised the students...I think they were very
beneficial because students needed to reason and get in touch with their all
mathematical knowledge to solve the questions. Students also needed to
question the relationship of mathematics with other disciplines. Hence this

study developed gifted student’s mathematical thinking. (TS, post-interview).”

“As 1 said, the gifted student would never solve such questions. At least now,
she tries to think about such kind of thought provoking and everlasting

questions. (TM, post-interview).”

“They were not like the routine questions, students needed to spend long time.
There are valuable benefits for students because routine classroom questions
were inadequate for them. We showed them further and make them to think
differently. Already, students said ‘a teacher, was it the answer? | never think
in that way . It develops student’s point of view and help to range up (TR, post-

interview).”

As seen from the teacher’s words, they mentioned various skills that students
need to use in those questions and those skills were developed by means of the
activities in the study. The teachers found the tasks as non-routine and different from

the ones in books. Moreover, they emphasized the benefits to the student’s thinking
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process. Along with those general cognitive benefits, issue of being challenged, was
the other matter about cognitive benefits that was explored most often both in teacher’s
data and student’s data. In a general sense, it was reflected in the teachers and student’s
pre-interviews that gifted students need to be challenged in an appropriate difficulty
level. In the interviews, they mentioned about their satisfaction because they thought
that these differentiated activities provided enough difficulty to their gifted students.
They explained that they didn’t know that their students can go further if they
compelled them. With the help of this study, they challenged their students in an
appropriate level and all the teachers participated in the study explained their thoughts
about providing challenge and its positive conclusions. For example, in the following
example the teacher shared his experience that he could observe the big change in his

gifted student who saw everything as boring:

“Questions challenged the students. Sometimes they could bring the answers
at the end of the 40 minutes or in break times. They struggled in the break
times; it was great for one of my gifted student because | have never seen him
struggling at something. | was shocked when he came in the break time. He
usually finds everything easy and boring; and says no need to struggle. Most
of the questions in irregular classrooms do not take his attention. Yes, he had
a great change, but why? | learnt and noticed that we provided him what he

needed indeed: a challenge (post-interview, TR).”

Those sentences clarified that usage of these tasks had excessive benefits to
involve and struggle the gifted students in the lesson. Like this teacher, other
participant teachers also mentioned about positive effects of challenging the gifted
students, yet two of them mentioned about this by describing their gifted students
whose characteristics is different from the previous one. These students were different
in the personality that they were trying to do everything as requirement of the lesson,
unlike other students. However, the teacher drew the attention at the point that
although they are best in the classroom, being challenged is an opportunity for them

to improve their abilities.

“I realized that in regular classrooms, we do not challenge them and we do not

develop their full potential. They are hardworking and successful but we only
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use their small potential. But they have a great potential and we cannot see and
use them without compelling. This study exactly made this (Post interview,
™).”

As the teacher stated, in the past, although they thought that being successful
is enough for gifted students, now they know that gifted student can go ahead by
compelling them. Besides, similar but more clear explanation comes from the other

teacher as following:

“We do not compel the gifted students because he was already best in
classroom; he was solving all questions although he thought that math was
boring due to easiness. However, by means of this activity, they were compelled
and challenged to reach one step further; they needed to spend a lot of time to
solve questions; they needed to think further. (post-interview, TN).”

Findings about those cognitive benefits were also supported by the student’s
data obtained from both students after sheets and assessment forms. To reveal these
findings, following part of this subsection mostly concentrated on student’s data to
show how student’s advocated the cognitive benefits to themselves by using
idiocratical words. In the first instance, in order to describe the cognitive benefits of
the tasks, students mentioned about development of their brains or intelligence by
using their own distinctive words. For instance, students explained their feeling as
liking, yet providing his reasoning as development in his brain or intelligence. Here

are several examples from student’s own words in the forms:
“I liked the activities because it improves my brain (S2, After sheet form)”
“I like the activities because I become mentally alert (S3, Assessment form)”

As it can be deduced from student’s sentences, they emphasized that they liked
it because these activities make their brain or mind improve. At that point, when these
student’s pre-interview data were compared, it was seen that the activities provided
them an opportunity to meet their need for development. Here is the one of those

student’s sentences from the pre-interview that coincides this conclusion:
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“I like the lesson but we always do the same things, the easiest ones, my brain

can’t develop with them (S2, pre-interview).”

The student’s consistency could be seen in his sentences that at the beginning
of the study, he complained about the lack of cognitive development in lessons. At the
end of the study, he shared his feelings as liked the activities because they satisfied his
need of cognitive development. In line with this idea, the students shared their
satisfaction that they used their brain more and effectively by means of the activities.
Hence, they thought that the activities had benefits for them as using their brains. For
instance, the student explained his desire for doing more activities as related with his
need.

“I want to do more exercises of this kind. They relieve me and I can use my

brain more effectively (S7, Assessment form).”

As seen in student’s answer, she is satisfied from struggling and using her mind
and desired to do more such kind of activities. Similar to this, two of the students, one
is in the post interview and other is in the student assessment forms, mentioned about

activities as doing exercises for their brain. One of them is presented in below:

“I think they are very beneficial for me because it is like a mind exercise (S10,

Assessment form).”

As seen, the student saw the activities as brain exercise for him as they use their
brain more. Furthermore, students not only thought this usage as in exercising level,
but also they thought that these activities made them compel their mind. Hence, this
compelling resulted in some contributions as development of his cognitive needs. Here
Is one example for this case from the sentences of the student,

“I think the activities are mind developing. I like them because they develop

my intelligence (S2, Assessment form).”

The student was satisfied from struggling his intelligence because he thought
that this develops his intelligence. This was also seen in the observations that the
students were satisfied from fulfilling their cognitive needs and this was seen in their

reactions during the activities in classrooms. That is, all of the gifted students
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participated in the study thought that the tasks had cognitive benefits for their
development. As well as those benefits mentioned up to here as related with their
thinking, intelligence, brain or mind, some other benefits were also mentioned.
Exemplary, five of the participant students mentioned about quickness in their thinking
as contributions of using these tasks. With regard to this case, an example from the

students’ own words are presented below.

“It benefits to my thinking. It works my brain and mind; this result in quick
thinking. I think my speed of thinking increased.... I solve the questions quicker

(S6, post-interview).”

Along similar lines but in a different manner, one of the students, whose
sentences were provided below thought that differentiated activities benefited him on

making quick decisions.

“The activities are beneficial for me because while I'm thinking, now I can

come to the solution quickly (S4, Assessment form).”

In addition to this, three of the students mentioned about attention. They
addressed the issue that they needed to focus their attention so as to come up with the
solution and they see the activities as taking, focusing and increasing their attention.

One illustration from the student’s own words in his assessment form are given below:

“The activities are beneficial for me. They develop our intelligence and

attention. They focus and draw my attention (S14, Assessment form).”

Student’s sentences clearly emphasized the effect on attention. Similar to this,
one of the students mentioned about the changes in terms of contributions like using

the brain more effectively and doing mathematical operations more carefully.

“These activities have some benefits for me. For example, I use my brain more
effectively and | can do mathematical operations more carefully (S10,

Assessment form).”

Together with these, as cognitive benefits, two of the students shared his ideas

about the effect of the questions in the differentiated activities on their reading ability.
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While one of them stated that they had improvements in her reading comprehension,
the other one addressed in his gains in the interpretation on his reading. One of these

student’s sentences were presented below.

“I noticed that I learnt to interpret the writings with the help of these activities

(S12, Assessment form)”

In line with these contributions, three of the students emphasized the gains for

the logic and reasoning. To exemplify the issue from the interview transcript:

“It has provided logical benefits. I liked solving problems by making

reasoning (S1, post-interview).”

In a similar way, another example from the student assessment form was given
below that the student found the activities as beneficial because he needs to make

reasoning to solve the questions.

“I think these activities are beneficial for me because there are questions that

we needed to make reasoning (S14, Assessment form).”

On the other hand, while one of the students agreed with the benefits of these
tasks, he emphasized these contributions in such a way that he directly said these

activities developed his mathematical thinking. Her sentences are presented below:

“I think they are beneficial for me because they develop my mathematical

thinking (S9, Assessment form)”

Moreover, another student mentioned about the benefits to her mathematical
thinking as providing to think in different ways as:

“These activities were beneficial to me. I think they made me look from
different perspectives and they taught me how to think in different ways in

mathematics (S6, post-tesz). ”

In terms of direct contributions for mathematics, another explanation came
from two students. Sometimes, while trying to solve the questions, it was seen in the

observations that students needed to study and repeat the older concepts. Usage of
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these tasks in classrooms made the gifted students realize their deficiencies in prior
mathematical contents like forgetting prior concepts. Besides, as another general
cognitive benefits of solving differentiated activities, two of the students realized his
brain as functioning like a calculator. They realized this after an activity related with
calculators and they deduced the idea after finding the correct answer. Here is how one

of them is stated in the interview.

“I thought that in fact, my brain is working like a calculator (S1, post-

interview).”

In brief, all the data clearly demonstrated that both teachers and students
believed in the cognitive benefits of the study for mathematically gifted students in the
classrooms. Moreover, the students stated their satisfaction for these benefits and
provided detailed answers to explain their cognitive gains like increase in their
problem solving abilities, mathematical thinking, reasoning and development in their
mind. In line with this, during the design based process, student’s data obtained from
observations, students after sheets, assessment forms and student’s interviews, all
showed the benefits of differentiated tasks to student’s need to be challenged. That is,
it was a critical issue that gifted students mostly mentioned about deficiency of this
challenge in their pre-interviews. Hence, analysis of data obtained from those pre-
interviews showed that all participant gifted students had a great need to be challenged
in an appropriate level because all of them said they found their regular mathematics
classrooms so easy. Even, some of them stated that due to inadequate challenge, they

saw mathematics as meaningless and boring. For instance,

“I like math but it is mostly boring because there is nothing to challenge me in
our mathematics lesson. | like to be challenged but problems are very
easy...For example we learnt tenths, our teacher can ask us to find thousandths

(S2, pre-interview).”

As it can be deduced from this student’s sentences, they were keen on more
thought-provoking concepts or questions and wanted to see or try to find what is
further in the concept they learned. Likewise, another student stated his way of

searching about difficulty:
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“I do not like to solve easy questions. I'm looking for the most difficult ones in

my test books. | feel happy when | was challenged (S4, pre-interview).”

S4 clearly presented their need for difficulty even in their own test books. In a
general sense, students were bored due to easiness in classrooms and they needed some
challenge. After all these pre-interviews, as it was also mentioned by their teachers,
students stated the benefits of these tasks with regard to their need for challenge what
they needed in pre-interviews. As a first inference, when they were asked about the
activities, all of the students find the activities as challenging. Hence, challenging is
the most frequent word in the student’s data obtained both in process and at the end of
the process of the study. From these, it could be deduced that the activities satisfied
the student’s need to be challenged because they clearly stated their satisfaction as
liking the activity by relating to the difficulty or challenge. Therefore, they were
satisfied and interested when they were challenged. Similarly, gifted students had a
great demand for difficulty and they found mathematics classrooms as boring when
the times they faced easiness in the activities. That is to say, analysis showed that
positive ideas were correlated with the difficulty while negative ideas were correlated
with the easiness. For instance, only three students saw the activities as boring in their
after sheets. It was seen that all of these students explained their reasons as relevant to
easiness or lack of difficulty. Below, one of those sentences was demonstrated:

“The activity was boring because it was very easy. But the other activity was

interesting because it was challenging (S9, After sheet form).”

As one can see, the student explicitly associated his reasoning for seeing the
task as boring to easiness of the activity. These examples openly revealed that most of
the gifted students in the study assessed the quality of the activities in terms of its
easiness or difficulty. An example for this, the student’s sentences in the interviews

were provided:

“You and our teacher asked us very very difficult questions, but I’'m not angry
with you. On the contrary, I'm thankful to you, difficult questions keep my

attention (S14, post-interview).”
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To make it clear, the student was thankful for providing him such difficult
questions. This was seen from most of the student’s statements in the assessment forms
and post interviews that the students were grateful for facing these activities in their
mathematics classrooms. As they stated, their need to be challenged was satisfied by
means of this intervention. Even, although some of the students were satisfied from
this difficulty, they shared their desire having more challenging activities which
develop them cognitively. That is, the more the challenge included in the tasks of gifted
students, the more they liked and gave their interest. Hence, it could be deduced that

the activities satisfied the student’s need to be challenged.

To sum up, both the teacher’s and student’s data reflected that usage of tasks
had great contributions to mathematically gifted students. That is, it was stated that the
tasks had some benefits to the mathematically gifted students as challenging them in
an appropriate level while enhancing their skills like mathematical thinking, reasoning
and problem solving. Furthermore, these benefits coincided with their cognitive needs
and the students satisfied from having these tasks in their mathematics classrooms.
After these benefits of the intervention to student’s cognitive needs, analysis regarding

the emotional benefits of the intervention was investigated in the next section.

4.3.2. Students’ emotional needs

Findings from the analysis revealed that this intervention had some affective
benefits for gifted students, too. Therefore, as the second subcategory of the benefits,
emotional benefits of these tasks to mathematically gifted students were presented in
this section. Researchers defined emotions in variety of ways and they used different
categories for emotion. For instance, Carlson and Hatfield (1992) stated the emotions
as feeling related with the components of physiological, cognitive and behavioral.
Moreover, Ekman (2003) mentioned about sixteen enjoyable emotions different from
each other. Furthermore, according to Spielger (2004) embarrassment, happiness,
love, anger, sadness and anxiety, all reflect emotions. Although there is not a clear cut
expression for emotion, in the studies, love (Spielger, 2004), motivation (Lang,
Bradley and Cuthbert, 1998), happiness (Ekman, 2003; Spielger, 2004), fun and
satisfaction (Ekman, 2003), were handled as one of the constructs of emotion. Besides,

in Ozdemir’s (2012) study, fun, love, surprise and motivation was taken as the
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constructs of the theme of “emotions”. Starting from this point of view, in this section,
student’s emotions like excitement, love, being interested, motivated all taken as the

benefits to satisfying emotional needs of students.

Through the study, the teachers continuously stated the emotional reactions of
mathematically gifted students while engaging in the tasks and these reactions were
also observed by the researcher. Furthermore, students explained their emotions while
describing the activities and their opinions. In those emotions, they not only mentioned
about their feelings about tasks, they also mentioned about their disposition towards
mathematics and how these dispositions changed through the process. Hence, in this
category, emotions in the data were examined in two separate headings; benefits of the
intervention to satisfy student’s emotional needs and benefits to student’s disposition
towards mathematics. That is, emotions were related with how the intervention
satisfied mathematically gifted student’s emotional needs and benefitted to their
emotions regarding mathematically gifted student’s disposition towards math. For this
reason, in order to present those emotions more clearly and detailed, they were divided

into two parts as presented in the next two subsections.

4.3.2.1. Satisfying students’ emotional needs

In this subsection, students and teacher’s opinions reflecting how the
intervention satisfied their emotional needs were presented. In general terms, students
and teacher’s opinions demonstrated that usage of differentiated tasks in mathematics
classrooms brought positive conclusions towards gifted students. In the first part of
this subsection, the case was addressed from the teacher’s perspective. That is,

teacher’s opinions about emotional benefits of tasks to students were provided initially.

Teachers thought that they could feel and see the benefits of the study to their
gifted students. They mostly mentioned about this benefit as taking the keeping
student’s attention or interest. However, before going on with these benefits, teacher’s
opinions regarding student’s emotions in pre-interviews should be examined to see the
difference. In those pre-interviews, teachers complained about gifted student’s

boredom or lack of interest in the lesson and how difficult to take their interest during
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the tasks. Even, some of them mentioned about its negative conclusions like disruptive

behaviors of gifted students. For instance,

“He is so energetic; he can be hyperactive. He easily gets bored from
everything and complains about boredom in classroom. He talks to others

while I'm trying to explain the lesson, so he disrupts others (TM, informal
talks).”

It could be deduced from the teacher’s words that he had some classroom
management problems due to negative emotions of the gifted student. Most of the
teachers mentioned those kinds of problems in their classroom. They emphasized
boredom and lack of interest in conducting the tasks in the lessons or homework. On
the other hand, during the study, it was observed that the gifted students enjoyed from
the activities and tried to solve all questions excitedly. This idea was found in the
teacher’s sentences from the post-interviews, too. When their pre and post-interviews
were compared, the benefits of the study on their emotions was seen clearly. That is,

the statements of teacher in the previous example exemplified the case clearly.

“My gifted student feels quickly suffocated. There are some long-running
subjects in our curriculum. While teaching this, my gifted student shares his
boredom. He says ‘teacher let’s move on to the new concept’. When he learnt
or when he did the problem, he immediately gets bored. However, these

activities enigmatically awaken his interest. (TM, post-interview).”

Similarly, all the teachers mentioned about interesting side of the activities and
how these activities draw their gifted students interest and attention. What is more,
excitement was the other emotion that students felt during these activities. It was both
observed in the student’s reactions and faced in the teacher interviews that teachers
mentioned about their student’s excitement towards the activities. Here is one of the

statements exemplifying this case:

“The questions caught attention. They were waiting excitedly and wondering
what is the next question. The points were hanging on the wall, they were

looking their points excitedly (TN, post-interview).”
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In addition to this excitement, student’s willingness and eagerness was the
other emotions that the teacher observed in their students and stated in their interviews.
Although they had emotional and behavioral problems with their gifted students,
teachers noticed that these students were waiting for the activities and they were keen
on solving the problems during the intervention. For example, following the teacher,

stated the effect of these activities by touching on the emotional benefits:

“I felt this study made some positive effects on my students. The activities drew
the gifted students’ attention and changed the atmosphere. All the students
were competing in a positive way. How can | say? They became eager, they

waited the questions keenly. (TN, post-interview).”

As seen, the teacher also mentioned about the changes in competitive
atmosphere as being full of interesting and exciting activities. Following script

provides a similar explanation:

“I think these tasks were so beneficial. The activities were of interest to gifted
students. They were keen on solving questions... They covetously struggled in

order to obtain the solution and to satisfy their curiosity (TS, post-interview).”

Additionally, teachers thought that this study had some effect on student’s
motivation and they related this to other emotional factors such as being interested.

For instance,

“The activities were very good and interesting and they aroused the gifted
student’s interest. They were already good at mathematics but these activities
were different and helped them to enjoy with the mathematics. For this reason,

their motivation was dramatically increased (TR, post-interview).”

In addition to all these benefits, two of the teachers mentioned about changes
in the student’s self-confidence. These teachers stated that they realized the changes
in their student’s reactions and behaviors. These changes lead them to think that their
students become more self-confident by means of this study. The next two scripts

presented the case from the teacher’s own words.
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“The problems in the regular lesson was seem routine for them. This study
enhanced their love of mathematics. It increased their self-confidence because
normally, when | ask them a problem in the lesson, almost all of the classroom
solves the question. But this time, he realized that these were more difficult

questions and he can solve in the right and quick way.” (TS, post-interview)

As similar to this teacher, another teacher also mentioned about this gains
about the self-confidence in the next example:

“The points were hanging on the wall and they were increasing in each week.
At first, they supposed that everybody can do completely but they saw there are
the ones who cannot and they are the highest one. They gained self-confidence
and they excitedly waited each week. Even, one of the students; | mentioned
about him before. He was from the low level classroom. Because the level of
the classroom was low, | was explaining the lesson from the low level and this
student was probably bored. | was surprised that he was solving all these
questions and although he never speaks to me, once, he came to teacher’s room
and asked me whether I can give him more questions. After this, he started to
speak more with me and with other students as well. I think this study made

great gains for his self-confidence (TM, post-interview).”

In a brief, the teacher’s ideas reflected that intervention had many emotional
benefits for gifted students in mathematics classrooms. Students were satisfied from
usage of tasks in classrooms that they were interested and excited. Therefore, their
motivation for mathematics lessons as well as their self-confidence had some gains by
means of the intervention. When it was looked from the student’s own point of view,
similar findings were obtained. When they were asked about their opinions, feelings
and ideas about the intervention, all of the gifted students in the study used positive
emotions in order to explain their ideas. In the remaining part of this subsection,
findings about the emotional benefits of the study to students were presented by

providing examples from the student’s own statements.

Before reflecting how the study benefited to the student’s emotional needs, it

was important to analyze what the students needed from their mathematics lessons in
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terms of their emotional needs. Data in the pre-interviews mostly revealed that
mathematically gifted students have some emotional problems with the lesson. In other
words, the students complained about uninteresting, boring, not suspensive and
uninspiring activities in their mathematics lessons. Moreover, they mention about lack
of enjoyment and fun in their lessons and how they need such kind of emotions while
engaging in the mathematical tasks. Among fifteen students, eleven of them touched
on this subject that following example summarizing the key points could be

representative of the student’s ideas. That is,

“I love numbers, geometry and mathematics but I don’t like mathematics
lesson. It is boring, | want to make something interesting and excited in lessons.
My teacher says we have to do these exercises but I don’t enjoy these. I need
different and attractive things in mathematics, if they them involve in lesson, |

would be happy (S13, pre-interview).”

As the students clearly indicated, gifted student’s emotional needs were not
completely satisfied in their regular mathematics lessons. On the other hand, during
the intervention, the students who complained about insufficiency in their emotional
needs was observed while enjoying with the activities. That is, data analysis indicated
that students loved the activities and they found them as interesting, suspensive and
enjoyable. That is, it was revealed in their explanations that student’s emotional needs
were satisfied by means of these activities. First of all, students mostly mentioned
about having fun with the activities. Following statements demonstrated two student’s

similar explanations about loving the task due to entertainment.
“I liked the activity because it was very enjoyable (S11, after sheet form).
“I love the activity due to its entertainment. (S1, After sheet form)”

Likewise, from the gifted students, who mentioned about lack of entrainment
in the pre-interviews, four of them stated that these activities made their routine lessons
entertaining in their assessment forms or post-interviews. To illustrate this, one of

these student’s statements were presented below:

“The activities made the lessons enjoyable (S10, Assessment form)”
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As seen the student directly stated the role of activities as making the lesson
enjoyable. Data analysis revealed that the students could find the enjoyment that they
looked for in pre-interviews. It was also seen that while mentioning about enjoyment,
they used different words; like fun or amusement. Although these words changed
among the students, they desired to continue doing such activities because they were
satisfied from the enjoyment. To illustrate this, one of the student’s scripts was

presented in Figure 4.18.

Bunlara benzer daha ¢ok etkinlikler yapmak ister misin? Neden?
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Figure 4.18. Explanation of S7 about differentiated tasks in classroom

As seen in the figure, the student tried to explain his willingness to do more
activities by mentioning the amusement of the activities. Furthermore, the student tried
to emphasize the extent of this amusement by writing one letter of word ‘much’
twenty-four times. In addition, the students used various expressions to define
emotional benefits of the study and these emotions provided permanent interest to the
lesson. For example, ‘mystery’ was one of these expressions that gifted students in the
study used to define how they felt good while struggling with the problems. Hence, it
was deduced that the students who complained about lack of exciting or interesting
tasks in mathematics lessons could satisfied these needs and they were pleased to be
in such an atmosphere. For example, two of the students in the assessment forms, one
of the students in the after sheets and one of the students in the post interviews
mentioned that the activities were interesting because they were mysterious. Likewise,
three of the students mentioned about feeling deciphering, mysterious or hidden code.
Following example was remarkable because the student stated himself in the pre-
interviews as deprived from interesting activities in mathematics lesson. However, his
sentences in the student’s assessment data revealed how his need to be interested was

satisfied.
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“The activities are not boring. While doing the activities, I feel like solving a

secret code (S2, Assessment form).

As seen, the student shared his satisfaction from feeling like deciphering a
secret code. As well, this idea was also found a place in one of the student’s informal

talks:

“It made me feel as if there was something hidden, and I had to walk in a

mysterious walk to find the hidden object. (S13, post-interview). ”

As seen from their sentences, intervention aroused different feelings for
mathematically gifted students. These new and different feelings made them focus on
the lesson as well as increasing their motivation. Therefore, most of the student’s
emotional needs were met by way of these feelings as it was understood from their
statements. The activities and all process provided an environment to the students
where they can feel positive emotions that vary in the types and intensity like
excitement, interest, entertainment, mystery and love. Furthermore, sometimes, the
students used some conspicuous explanations or words to define their emotions about
the activities like writing only ‘super’ or writing ‘I love these activities” with capital
letters. From those, an example from the student’s script was provided in Figure 4.19

as follows:

Bunlarin disinda haftanin sorusu etkinlikleriyle ilgili séylemek istediklerin nelerdir?
a, Z5 P

Figure 4.19. Explanation of S11 about differentiated tasks in classroom

All these examples and whole structure of both students and teacher’s data
revealed that usage of differentiated tasks in mathematics lessons had many positive
emotional gains for gifted students in the study. In addition, when the students focused
on their own feelings during the intervention, they provided various answer for how
they felt while solving the task. ‘Happiness’ was the word that students mostly used to

define their feeling during each activity. That is, gifted students mostly felt happy
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while solving the activities. The most frequent word used to express their feelings
toward the activity was “excitement” that gifted students felt excited while solving the
activities. Along with those most frequent feelings, findings revealed that although
some feelings differed from each other, each activity made them feel good; such as
feeling like a million bucks, keenly, pleasure, amusement or proud.

In sum, the student’s opinions reflected their positive emotions about the tasks.
Among those emotions, excitement, interested, enjoyment, happiness, liking and
amusement were most frequently used ones. | could say that, although it was difficult
to keep gifted student’s interest and increase their motivation in the lesson, the students
felt positive emotions while involving in the process and they continued the study with
high motivation. Hence, their emotional needs could be satisfied by means of the
intervention. Following this satisfaction that was investigated in this section, the data
about student’s emotions was also related with the mathematically gifted student’s
disposition towards mathematics. Hence, benefits of the intervention to student’s

disposition were examined in the subsequent sub-section.

4.3.2.2. Students’ disposition towards math

In this subsection, benefits of the intervention to student’s disposition towards
mathematics were addressed. As an emotional aspect, disposition was addressed in
this study because disposition towards mathematics played a crucial role both in the
teacher’s and student’s emotional statements during the intervention process. In this
study, mathematical disposition was used in the meaning that "a tendency to think and
act in positive ways" (National Council of Teachers of Mathematics, 1989, p. 233).
Moreover, disposition was seen an important factor that affect mathematically gifted
student’s motivation and approach to the lesson. Both students and teacher’s data
reflected the idea that integration of differentiated materialstasks on gifted student’s
mathematic lesson resulted in some positive changes in their disposition towards
mathematics. These changes could be clearly seen in the student’s own sentences in
the assessment forms and could be partially seen in the teacher’s words. In the initial
part of this subsection, teacher’s ideas about the issue would be addressed. In the post

interviews, teachers mostly mentioned about the effect of the study on student’s views
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about regular mathematics lessons. They stated their observations about gifted students

and how their disposition was changed in accordance with this study. For instance,

“This study helped to change the student’s perception towards mathematics.
That is, they saw that mathematics classrooms become more amusing and
enjoyable. Students could see the different sides of the mathematics and
different areas of usage. For example, they saw that mathematics does not only
mean numbers, it is in real life, related with logic, mind questions and thinking.

(TR, post-interview).”

As seen from the words of the teacher, the teacher thought that their student’s
perception towards mathematics changed in a positive way. Moreover, teachers were
satisfied showing the students a different side of mathematics and obtaining student’s
constructive reactions. In addition, they could make comparison of their own student’s
prior and later behaviors; hence, they can see the changes in the dispositions. For

example, one of the teachers explained his comparison as follows:

“I think it has another benefit for my gifted student. His attitude towards
mathematics was changed. Although he is not keen on mathematics lesson, now
he is waiting for the lessons excitedly. Activities bought heat to the lesson
[faughing] (TM, post-interview). ”

As could be deduced from his example, the teacher thought that the study had
an effect on the attitude of the students towards mathematics. As well as teacher’s
ideas based on their observations, the student’s own data supported these ideas.
Findings laid bare that more than half of the gifted students in the study were happy
with the positive alteration in their views about mathematics. Students gave lots of
information about the changes in their disposition towards mathematics. They
mentioned about not only the changes in their liking but also changes in their tunnel
vision about mathematics and the positive conclusions of this case. Hereupon,
examples from student’s own sentences was provided to demonstrate the dimensions
in the student’s disposition. For instance, the student explained the change in her

opinions about mathematics.
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“My interest in mathematics has been increased when compared to last year.

Now, I love mathematics more. (89, Assessment form).”

As it is seen, the student frankly expressed her changes that now she liked
mathematics more and his interest in mathematics was increased with the intervention.
More similarly, another student stated the change in his love with the change in his

perspective.

Let’s go to the past. I didn’t love mathematics. These activities changed my

perspective towards mathematics. I like mathematics. (S7, Assessment form).”

As seen, the student compared his past and now. In his comparison, he deduced
that although he didn’t like mathematics, now these activities had changed his
perspective towards mathematics. Similar to these, four of the students in the study
mentioned about boringness while expressing their change. They said that although
they saw mathematics as boring, they changed their disposition. For instance, the
student below explained his thought about the changes.

“Mathematics was a boring lesson but now it very good and entertaining (S1,

Assessment form).”

As seen, the student explained his change that although mathematics was a
boring lesson, now it is very good for him. As stated before, gifted students complained
about boringness or lack of entertainment in mathematics. Under favor of this study,
students moved away from this idea that mathematics was boring. On the contrary,
they altered their disposition so that they found their mathematics lesson as

entertaining. An example from the student’s own sentences was presented as follows:

“These activities had an effect on my perspective. I say that ‘Is mathematics

this?’ Now, mathematics entertains me (S3, Assessment form). ”

As seen, the student found mathematics as unjoyful and this resulted in
questioning his own opinions about mathematics because it didn’t coincide with his
prior ideas about what the mathematics was. What is more, the student in the following

example frankly stated changes in his opinions about entertainment of mathematics.
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“This activity taught me that mathematics could be more amusing (S8,

Assessment form).”

As the student clearly emphasized, the study changed his opinions because it
made him learn the fact that mathematics can be amusing. From that point, findings
showed that students noticed different properties of the mathematics lesson and this
resulted in the change in their disposition towards mathematics. To be more precise,
as well changes in student’s feelings, they expressed the changes in their realizations
about mathematics. The study helped the students to discover various points in
mathematics. That is, students realized that in fact, mathematics is not only doing
calculations or it is not discrete from real life. They could see that operations are not
ends they are the means to obtain the solution and data analysis revealed that
intervention helped to change student’s ideas. They noticed that mathematics does not
consist of numbers or operations. They stated this realization in their scripts. For
instance, some of the students mentioned that at the past, they thought mathematics as
consisting of operations like multiplication, addition, and subtraction only. However,
they realized that mathematics does not mean operations, it needs logic and other
cognitive process. Examples of this case from two student’s own sentences are

provided below:

“I thought that mathematics only consists of operations. But now, I saw that

it is more than operations (S9, Assessment form).”

“I learnt by means of these activities that in mathematics, everything is not

operations, in fact, mathematics is logic (S2, Assessment form)”

As seen from the student’s words, they could see the mathematics in a holistic
way that their ideas about mathematics has changed or expanded. As stated before, the
study had also many gains to show the relationship of mathematics and real life.
Students stated that their ideas were changed because they saw that mathematics was
in real-life. Many students cited about this change in their assessment forms and after

sheets. Two of the examples of those sheets are presented as follows:

“This activity changed my opinions. We use mathematics in our daily life; even

while slicing a cake (S13, After sheet form).”
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“I learnt by means of this activity that lots of things in real life is related with
mathematics (S10, After sheet form)”

As seen in the figure, while one of the students mentioned about his realization
that they use mathematics even while slicing a cake, the other student directly shared
his idea that his thoughts about mathematics was changed because many things in real
life was related with mathematics. That is to say, it was an important gain for this study
that the student’s opinions were changed in a way that mathematics is in real life, it is
not separated and it is not only a lesson. Hence, this idea made them become closer to
mathematics and resulted in positive disposition towards mathematics. As a last
example for this case, one of the students shared her opinions about the role of these

activities in changing disposition towards mathematics below.

“I think these activities could make the students like mathematics (S9,

Assessment form).”

The student thought that the students who don’t like mathematics could like it.
To sum up, intervention had significant emotional benefits for mathematically gifted
students to change their disposition towards mathematics. As stated before, these
students tend to think mathematics as boring, easy, lack of entertainment and
relationship with other disciplines as well as real life. Nonetheless, these differentiated
tasks argued against this and gained favors for their disposition towards mathematics.
Hence, in this section these emotional benefits to student’s disposition were addressed.
Together with the other subsection about benefits of the intervention to satisfying
student’s emotional needs, the section about emotional benefits of the intervention was
completed. In the following section, benefits of the intervention to mathematically
gifted student’s social needs were examined as the last section of the last research

question.

4.3.3. Satisfying students’ social needs

Up to here, benefits of the intervention to mathematically gifted students
regarding their cognitive and emotional needs were examined. At that point, benefits
of the intervention to satisfying student’s social needs were investigated in this section.

As mentioned before, gifted students have serious problems related with their social
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needs. To be more precise, it was stated by the teachers in pre-interviews that most of
the gifted students in classrooms had some issues in their communication with other
students in classrooms and with their teachers. Moreover, gifted students had
deficiency of conducting or searching different activities in their social lives. When
the data obtained from both teachers and students were analyzed, it was seen that this

intervention provided benefits to mathematically gifted student’s social needs, too.

Data about social characteristics of the mathematically gifted students was
gathered from these student’s mathematics teachers and classroom teachers. Also,
opinions of their families were gotten when needed. During these interviews, they
mentioned about some social problems that these gifted students face in their
classrooms. In accordance with this data, the gifted students in the study were
separated into two groups in terms of social needs in line with their social problems.
All gifted students in those two groups have some troubles in their social relations with
other students in classroom. While the first group of the students were the ones having
problems in the relationships or communication with others, the other group consisted
of the students who had problems about honoring by others in classroom. Hence, the

analysis was investigated based on the benefits to these two group of students.

First of all, the study had benefits for the ones who have difficulty to contact
with other students in classroom. Two of the students were in this group and their
teachers mentioned about the changes in their communication with other students.

Following example was given to present the issue from the teacher’s own perspective.

“He was an antisocial student, he hung out with himself. He solves all the
questions by himself in regular lessons. But these activities were difficult that
he needed to receive help from other gifted students. This student also formed
an interaction when he was the first person solving the question. He tried to
explain the curial points of the questions or gave clues to his friends. The study

was beneficial for him to solve this problem (TM, post-interview).”

The teacher’s statements clearly revealed the fact that usage of differentiated

tasks in mathematics classroom provided this student an opportunity to reveal his
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abilities and contact with other students. In a similar vein, in the following example,

the teacher shared her incident about the change in her silent student.

“Once, he had searched and found a mind question at home and although he
is very shy and silent, he wanted to go to the blackboard and asked a mind
question to other students in the classroom. This behavior made me surprised

because | have heard his voice few and far between. (TM, post-interview).”

The surprising behavior from this student, who was very shy and silent,
demonstrated the effects of the study on student’s expression of themselves. By asking
for going to blackboard and wanting his friends to solve the mind question, he directly
revealed the social benefits of the study. At that point, as also seen from the classroom
observations, those students came out of their shell by means of the intervention. As
they saw their success and potential in these activities, they became more self-

confident and overcame the problem of public speaking.

In addition to the examples regarding withdrawn students, the similar issue,
another two of the students had, is about the difficulty about honoring. Those students
were being alienated from the others in classroom although they were not as shy as the
students in previous examples. These groups of students were alone in the classroom
because other students didn’t prefer them as friend due to their highest grades or
studying hard. Moreover, one of these students was seen as the wonk of the classroom
and other students didn’t like his different interests. Therefore, those students had
problems with their friends and this affected their social needs negatively. However,
during the study process, after a while, these students were observed while socializing
with other students. As the study progressed, other regular students could see that these
activities were different and needed different abilities except from memorizing or
studying hard. As they observed the gifted ones while interpreting the questions
reasonably, gifted students increased in value in their eyes. This observation was also

placed in their teacher’s post interviews. For instance,

“The study had great benefits in terms of honoring of gifted students in the

classroom because they didn’t include this student in their own group, but by

178



means of this study they socialized with the gifted student. They talked and

appealed for help from the gifted one (TN, post-interview).”

As seen from the teacher’s words, the regular students not only communicated
and interacted with the gifted student, but also asked for help from him. In addition to
this example from the teacher’s own observation, the student’s own statement revealed

this issue was presented in the next example.

“I became popular in the classroom. Beforehand, I didn’t know that I'm so

good at mathematics. Now, | became popular [laughing] (S8, post-interview).”

As seen from the examples, the study had benefits for the students having
difficulty in being sociable. On the other hand, the gifted ones had to contact with other
gifted students and sometimes they become natural leader of the group. This prevented
the gifted students being tagged. Moreover, they were able to use their leadership
ability without bothering others. Hence, the students were smoothed ruffled feathers
in the natural process and as the important social benefits of the study, gifted student’s
leadership ability could be discovered and developed. An example of this case from

the teacher’s sentences,

“The other students naturally selected them as leader. Other regular students
were showing their own answer to the gifted student before showing it me or
they were asking whether they are in the right way. | do not like the type of the
student who thinks and says that he can do everything. At that point, the
students can become selfish. In the initial times of the study, | was afraid of
facing that situation but in the study | observed that this process was
progressed naturally. Also, he was impatient. While waiting for others, they
were the first person to complete the questions but with this study he learnt to

be patient and wait for others (TS, post-interview).”

In addition to such individual gains for gifted students with other regular
students, communication between gifted students were also increased. It was seen
during the process and it was also deduced from both the student’s and teacher’s data
that gifted students were in touch with other gifted students. Here is how this case was

voiced from one of the teachers:
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“The gifted students realized that they had a short hand with each other. They
helped each other continuously. I saw them while they were trying to explain
something about the points in the problem of the week. Even, they realized that
they have other common points and they began to talk about astrology, they
brought their journals and discussed them. (TR, post-interview).”

Likewise, the idea was also found a place in the student’s own words. That is,
when they were asked about whether they have some changes in their friend
relationship, one of the students mentioned about his familiarizing with another gifted

student in classroom.

“Yes, I and M.A. get closer. Before, I didn’t know that he was like me; he

likes challenges the same as me (S13, post-interview).”

Up to this point, direct benefits to the gifted student’s interaction with other
students in the classroom were examined. On top of this, student’s interaction with
each other was also altered in a competing way. That is, by means of the study, a
competitive environment was created in the classroom. This environment provided an
opportunity for gifted students who need competing to do their best in their social life.
Besides, the students who couldn’t perform to their full potential due to lack of a
competitive environment in their regular classrooms struggled themselves to obtain
the solution both in a true and quick way. All the students began to compete with each
other to solve and obtain the prize of the question like top points, three stars, two stars
or being the first. Regardless of the prize, the students lived in such an atmosphere that
they should do the best to be better than others. Namely, they tried to do the best of
their own; hence they tried to use their full potential. Moreover, this also showed them
what they can do if they struggle. An example about how the study made an effect to
the classroom environment that satisfies their social need was presented with the
following sentences from the teacher:

“The students ran against each other. They were in a rat race while making
jokes with each other. Such an atmosphere made them compete by entertaining,
which helped them create an environment satisfying their social needs (TN,

post-interview).”

180



As seen from her statement, not only a competitive environment but also a
joyful environment was established under favor of differentiated tasks and the students
interacted with each other in this environment. Likewise, another instance from the

other teacher’s statements presented this case as a change in the student:

“They competed with each other to score the points or stars. Normally they do
not compete with each other. But this time, everybody tried to do their best and

they socialized while doing this (TR, post-interview).”

Besides, following statements also exemplified the case from the student’s own
scripts. In those scripts, students addressed their satisfaction with the competition that

the study brings to the classroom.
“It was very joyful that I competed with my friend (S9, after sheet form).”

“The activities are very amusing. They create an atmosphere like we are in

have a small competition. This cheers the classroom up (S1, Assessment

form).”

As seen, the first student explained that the activity provided competition with
his friend and he found this interesting. Likewise, the other student mentioned about

entertainment and the effect of competition as cheering the classroom up.

As well as benefits on the interaction of the gifted students with other students
in classroom, creation of such an environment had also benefits on the increase in the
interaction between gifted students and the mathematics teacher. In other words, these
students communicated more openly with their mathematics teachers by means of this
study. It was the most frequent answer for what they noticed about their teachers
during this process was realization of their teachers. That is, gifted students thought
that their teacher had a real and great effort for them and this made their relations

stronger. For instance,

“Thanks to our teacher. She prepared all these joyful activities. She tries to
enjoy and challenge us. We realized that she studies for us so we should study

more for her. (S1, post-interview).”
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This idea was also stated by the teachers that they could be closer to each

other and they could better understand their gifted student. To illustrate,

“We had stronger communication. We came close to each other. This study
provided to have better relationships with me and the gifted student and all
other students. | had felt satisfactory because | said yes, | did something for
them. | had a clean conscience about my gifted students. | saw this happiness

from their reactions, too “(TR, post-interview).”

In a similar manner, another teacher mentioned about the changes in her
relationship with the gifted student in her classroom and how the study benefited on

this relationship. His sentences were as follows:

“I shared what I learnt during this activity to my gifted students. I suggested
some other books and activities that they can do at home. In the past, we had
never talked in break times with gifted students. They could already learn and
they were already good at math. In the break times | was trying to teach the
concepts to other students who have difficulty in leaning or | was doing some
reinforcements for them. But during this process, we shared many things even

in break times. He came and asked me many things (TM, post-interview).”

Up to that point, the benefits of the study to the interaction of the gifted students
with the other students and teachers were discussed. In the analysis, it was also seen
that during this study, a few of the students and teachers also stated the benefits to the
increase in the interaction between gifted students and their families. Teachers
indicated that although families thought their children as normal or even as naughty,
when they learn their children’s giftedness, their point of view to their own child was
changed. This led to positive interactions between each other. Families also showed
interest to the question of the week or activities carried out in the classroom. Even,
some of the students mentioned about solving similar questions at home with their

family. For instance, first example from the teacher’s words is as follows:

“I have reactions about the families also. Some students said that ‘teacher, I'm

asking these questions to my family. Even, one of the students said that ‘On
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Tuesdays, we spared time for these at home and sometimes my father finds

similar questions, he began to ask to me, too (TR, post-interview).”

In this example, the teacher shared the influence of the study on the
relationships at home. As the teacher mentioned, students had changes not only in their
schools but also at home and this was an indication of the benefits of the study on their
social life. Similarly, another teacher stated his realization about the change in the
father of the gifted student with these sentences:

“I know that one of my gifted students wanted from his family these kinds of
activities. This case was aroused my interest because as far as | knew, he was
not a caring father. But after our meeting, his father bought puzzles and they

tried to solve the puzzles together at home. (TM, post-interview).”

As well as the changes that the teacher mentioned in the post interviews, two
of the students also stated the issue in their assessment forms. They mentioned about

their family when they were asked about the changes in their daily life. For instance,

“The activities changed my daily life. I'm ask my father these questions, this

entertains me (S12, Assessment form)”

As one can deduct from the words of the student, he directly mentioned about
his father and his entertainment from asking the question to his father. Therefore, as
seen from both teacher’s and student’s statements, the study had benefits on the
interactions both in classroom and outside the classroom. Thus far, the effect of the
study on the interactions was handled as social benefits of the intervention. What is
more, the data also revealed other benefits apart from these interactions. For example,
findings reflected that gifted students experienced some changes in their daily lives,
too. They started to look from different perspectives in their daily lives. During the
study, it was observed that all gifted students tried to do something in their daily lives.
Some of them were struggling with similar mathematics problems or mind questions,
some of them tried to obtain those kind of sources from books or the internet. Even,
one of the students wrote a question on his own and brought it to his teacher. That is
to say, the study helped them to integrate mathematics into their social lives. To

exemplify this integration, the student’s statements in pre and post interviews and the
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differences in those interviews were emphasized below. First of all, the student’s
statements in his pre interview about homework or doing something related with

mathematics at home was presented.

“I do not want to do anything related with mathematics. | hate doing my
mathematics homework. They are all easy ad boring exercises. | have already

learnt them. Why do | have to do the same things at home? (S9, pre-interview). ”

But the same student was observed that he brought various sources from his
home, including questions like in the study. He mentioned about finding these
questions from different sources by searching. What is more, his teacher also stated

this issue in her post-interview as follows:

“He bought a book and said me: ‘teacher, shall we ask this question to other
students in class?’ Showing him as eager for something astonished me (TR,

post-interview).”

As the change in this student’s regular practices revealed, other students were
also gained a different practice that they could change their social life by involving in
mathematics. As stated before, although none of the gifted students stated to do
anything at home related with mathematics, their teachers expressed the change in that

behavior. For instance,

“In the last week, some of those gifted students came to school with books

about mind questions or puzzle books (TS, post-interview). ”

As seen, the intervention benefited to the student’s daily life that they could
satisfy their social needs. In a similar vein, one of the students reflected the changes in
his social behaviors that he made the effort about searching and doing similar
activities. Examples from the student’s script about the effects of his daily life were

presented.

“I found a book involving similar questions. Every day, I ‘m studying this book
(S6, Assessment form).”
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“The activities resulted in the changes in my daily life. I prepare the questions

similar to these activities and | gave them to my teacher (S1, Assessment

form).”

In the first script, the student mentioned about finding a book that have similar
questions in the study and he explained that he studied that book every day to be more
successful. At that point, the students who did not consider the studying mathematics
as necessary at the beginning of the study, revealed his change in her habits.
Subsequent to this, another student explained his changes in his daily life as preparing
and giving similar questions to his teacher. Hence, all these data clearly demonstrated

the influence of the intervention on the student’s social life.

As the last dimension of the benefits of the intervention to the student’s social
needs, the data revealed that the students made progress in their self-expression. The
teacher stated that these students tried to interpret their own, different solution when
appropriate. It was also observed that, even the times that their teachers made some
errors, they could explain the missing points in their thoughts. As an example of this

case was given from one of the student’s post interview data as follow,

“This study provided me to express myself well, while talking to the classroom

or with my friends (S8, post-interview). ”

As both the specific examples and whole data indicated, students had changes in
their social life and this affected their social relationships in a positive way. Hence, |
could say that, mathematically gifted students could find opportunities to meet their
social needs while using the differentiated tasks designed and developed for their
needs. Furthermore, while engaging in this process, they interacted with their friends,
teachers and families. Moreover, they found environments that they could reveal and
develop their potentials and became more active in their social life. Therefore, these
social benefits of the intervention to mathematically gifted students were investigated

in this section.
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4.4. Summary of Findings

Based on the main purpose of the study, the aims of this study were three-fold.
That is, as the general purpose, it was aimed to design and develop the differentiated
tasks for 5" and 6™ grade mathematically gifted students. Within the scope of this
objective, three main aims were addressed in the study. Examining the characteristics
of differentiated tasks for 5" and 6™ grade mathematically gifted students was the first
aim. Moreover, benefits of the intervention to the teachers and to the mathematically
gifted students were the other aims of the study. In line with these aims, the findings

of the study gathered in three main categories as summarized in Table 4.5.

Table 4.5 Summary of main findings

haracteristi . Benefits of task
Characteristics Benefits of tasks to teachers enetits of tasks to
of tasks students
Content Enhancing teachers’ awareness on Satisfying students’
giftedness and gifted education cognitive needs
Task Increasing teachers’ self-adequacy Satisfying students’
about giftedness emotional needs
Implementation Increasing teachers’ collaboration Satisfying students’ social
method with other colleagues needs

As the final design principles of the study, the first category consisted of
characteristics of the differentiated tasks for mathematically gifted students. These
characteristics were addressed in three sub-categories as characteristics in terms of
content, task and implementation method. It was determined that the tasks should have
at least one characteristics from these sub-characteristics. Hence, characteristics of
differentiated tasks appropriate for regular mathematics classrooms of 5th and 6th

grade mathematically gifted students were specified.

In addition to the findings for designing and developing process, findings
reflecting the evaluation process were also addressed from both the teacher’s and
student’s perspective. Hence, benefits of the intervention to the teachers were

investigated in three sub-categories. Firstly, it was seen that the intervention benefited
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to teacher’s awareness on giftedness and gifted education. That is, while the teachers
were unaware about the gifted students and how to educate these students, the student’s
awareness about the issue was dramatically increased. In the second category, it was
concluded that the intervention had some benefits to the teacher’s self-adequacy about
giftedness. When their self-adequacy related opinions in the pre-interviews were
compared with their last opinions, the contributions could be clearly deduced.
Moreover, the benefits of intervention to teacher’s collaboration with other colleagues
were addressed in the last sub-category of the findings. The teachers collaborated with
other teachers both in the school and outside school as the other contributions of the

study.

When it comes to last category of findings regarding the benefits of the
intervention to the mathematically gifted students, it was seen that the study provided
important benefits to satisfying their cognitive needs, emotional needs and social
needs. That is, at the beginning of the study, the students complained that the tasks in
mathematics classrooms couldn’t satisfy their cognitive, emotional and social needs.
However, it was explored during the study that the intervention served this purpose
and provided lots of opportunities for their cognitive, emotional and social needs. To
conclude, this chapter included the findings gathered for the aim of designing,
developing and evaluating the differentiated tasks for 5th and 6th grade
mathematically gifted students in three main categories with their significant sub-

categories.
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CHAPTER 5

DISCUSSION, IMPLICATIONS AND RECOMMENDATIONS

The first motivation for this study is to design and develop differentiated tasks
for satisfying the 5" and 6" grade mathematically gifted students’ cognitive, emotional
and social needs. Based on this, characteristics of these tasks were explored. Moreover,
it was also aimed to assess the benefits of these differentiated tasks to mathematically
gifted students and teachers. The first chapter of this study consists of the introduction
section in which the significance of the problem statement, purposes and related
research questions are presented. Subsequently, the second chapter focuses on the
review of the literature about mathematical giftedness, gifted education, cognitive,
emotional and social needs of gifted students as a well as the importance of the
teachers’ awareness of the issue. In accordance with the related literature, the
methodology that was used during the study is presented in the third chapter. Finally,
while the fourth chapter presents the results of the study, the final chapter discusses
the findings and suggests implications for educational practices and recommendations
for future studies.

5.1. Discussion of Findings

In this section, findings are discussed under three main sections based on the
research questions of the study. That is, findings regarding the characteristics of 5™
and 6™ grade differentiated tasks for mathematicallygifted students, benefits derived
from the intervention to teachers and the mathematically gifted students are discussed

below.
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5.1.1. Characteristics of 5" and 6% Grade Differentiated Tasks for
Mathematically Gifted Students

As regards the answer for the first research question -what the characteristics
of 5™ and 6™ grade tasks for mathematically gifted students are - the design based
process enabled the researcher to produce the characteristics that these tasks should
have to meet the diverse needs of gifted students in mathematics classrooms. It is not
an easy task to develop or differentiate an educational program or tasks in line with
the needs of mathematically gifted students (Hertberg-Davis, 2009; Kanevsky, 2011;
Karaduman, 2010; Reger, 2006); however, the design based process of this study
helped to proceed in a structured way in accordance with the purpose of the study.
That is, characteristics in terms of content, in terms of task and in terms of
implementation method were obtained with the help of preliminary and prototyping-
evaluation phases. This coincided with the idea that design principles include both
substantive and procedural specifications in order to conclude with practical and
effective interventions (Herrington, McKenney, Reeves, & Oliver, 2007; Plomp,
2013) as Mafumiko (2006) obtained his supportive curriculum materials with content,
format and procedural specifications. That is, findings of this study provided both
content specifications in the form of scientific knowledge needed for constructing
differentiated tasks and procedural specifications in the form of implementation
knowledge for these differentiated tasks. Besides, due to its nature, the design based
study produces a theory based practical product (Kennedy-Clark, 2013; Masole, 2011,
McKenney, 2001; McKenney & Van den Akker, 2005; Plomp & Nieveen, 2013; Van
den Akker et al., 2006). The aim of design principles is not to formulate the tasks;
rather, they provide opportunities for others to gain benefit for their own settings by
selecting the substantively and procedurally most appropriate tasks (McKenney,
Nieveen, & Van den Akker, 2006). Hence, characteristics whose validity was satisfied
by means of key points in literature reviews, expert opinions and researchers’
experiences with gifted students and whose practicability and effectiveness were
ensured during the prototyping-evaluation phase were obtained as the main output of
this study. In addition, four quality criteria; relevance, consistency, practicality and

effectiveness (Nieveen, 2013) were satisfied by means of the formative evaluations in
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the study. All these helped to fine-tune the tentative design principles so as to better

address the problem (Herrington, McKenney, Reeves & Olives, 2007; Plomp, 2013).

In addition to the explanations that the design based nature of the study
provided concerning content and procedural specifications for tasks, some other
reasons of this issue could also be discussed. Another underlying reason why these
basic principles were gathered under three main headings as characteristics of content,
task and implementation methods is that principles come from both the theory and
practice. First of all, it was seen from the implementations that the content of the gifted
students’ tasks is important in that it affects their cognitive, emotional and social well-
being. For instance, findings showed that when the tasks lacked challenge and novelty,
gifted students found them uninteresting and didn’t struggle with the mathematics
tasks. In fact, some of the students’ disposition towards mathematics was negative due
to the boring and repetitive tasks carried out in classrooms. Hence, accommodating the
content so as to meet their needs was the first issue that needed attention. As previously
stated, challenging, interesting and requiring higher level thinking were three content
related characteristics that tasks developed for mathematically gifted students should
have. As supported in the findings obtained from teachers and students’ experiences,
these characteristics also coincide with the ideas of some researchers in the literature
review. First of all, in a study by Freiman (2006), it is argued that gifted students are
inclined to struggle with more challenging tasks, and thus challenge was seen as an
important dimension for mathematically gifted students’ education (Chamberlin,
2002; Deizmann & Watters, 2001; Gavin et al., 2007; Hammer, 2002; Karaduman,
2010; Leikin, 2010; Sriraman, 2003). Secondly, in her study, Sheffield (1994) suggests
that interesting activities help gifted students to improve their skills by engaging them
in the lesson and this idea was also supported by other researchers (Johnson, 2000;
Karaduman, 2010; Leikin, 2010; Wilkins et al.,2006). Due to the fact that gifted
students have various interests (VanTassel-Baska, 1998), designing interesting
activities to arouse their interest was regarded to be essential. As a last concern of
content related characteristics, higher level thinking was found to be required to
improve mathematically gifted students’ critical thinking (Chamberlin & Chamberlin,
2010; Freiman, 2006; Leikin, 2010; McComas, 2011; Karaduman, 2010; Sriraman,
2003) because critical thinking was related to the higher level thinking in many studies
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(Black, 2005; Halpern, 1998; Miri, David, & Uri, 2007; Page & Mukherjee 2007).
Thus, in order to obtain tasks that promote students’ higher level thinking, the upper
levels of Bloom’s (1956) revised taxonomy (Anderson et al., 2001) was used in the

development of the differentiated tasks.

In addition to characteristics in terms of content, some types of the tasks were
found to be more effective and beneficial for mathematically gifted students both in
the literature and classroom implementations. Therefore, how the content was
presented to these students is another significant dimension; in addition, task type and
method of implementation were given necessary importance as the other two main
headings. Findings showed that tasks that are challenging, interesting and requiring
higher level thinking should be presented to gifted students in the form of non-routine
and integrated tasks like problem solving, interdisciplinary tasks, intelligence
questions, etc. Moreover, when the content was integrated with these tasks, it
effectively met their need of elaborating issues with details in a systematic way. That
is, these students could solve the challenging or unusual problems that their peers could
experience some difficulty in while trying to solving them. Encouraging the students
to solve these problems was also supported by several other researchers (Freiman,
2006; Karaduman, 2010). Hence, problem-solving tasks that are non-routine, that
reflect real life or are based on mathematical modelling were addressed as the tasks
designed for mathematically gifted students (Freiman, 2006; Gavin, 2009; Greenes,
1997; Karaduman, 2010; Pierce et al., 2011; Renzulli, 1986; Tieso, 2002). Moreover,
gifted students have an inner ability to make connections (VanTassel-Baska, 1998)
and they can transfer the mathematical concepts to other disciplines (Karaduman,
2010). Hence interdisciplinary tasks were regarded to be appropriate to improve this
ability and this was also stated by different scholars (Berger, 1991; Freiman, 2006;
Greenes, 1997; Karaduman, 2010; Renzulli, 1986; Sriraman, & Sondergaard, 2009).
Furthermore, due to the fact that they have an inner ability to do and learn more than
their age levels would permit (Johnson, 1994), more complex tasks that are beyond the
curriculum were considered to be other effective tasks (Rotigel & Fello, 2004;
Johnson, 2000; Karaduman, 2010). In addition, math puzzles (Freiman, 2006; Gavin,
Casa, Adelson, Carroll, & Sheffield, 2009), technology integrated tasks (Johnson,
2000; Siegle, 2004) and intelligence questions (Baykog, 2011; Johnson, 2000;
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Freiman, 2006) are other tasks that could be developed to enhance mathematically
gifted students’ potential. To sum up, these activities help students to scaffold their
learning by interrelating the new knowledge with their existing knowledge and

motivate them towards their mathematics lessons.

Subsequent to the characteristics of the content and task type, findings
concentrated on the implementation of these tasks. Proper attention should also be
devoted to how differentiated tasks should be implemented in the classroom so as to
actively involve gifted students in the process by avoiding differentiating them from
the others and providing them with privileges. Some implementation methods were
found to be more practicable and effective for the application of these tasks. | could
say that, during the study, these methods also helped the teachers to guide their
implementation because they didn’t have any idea about proper applications that help
the mathematically gifted students to perform their full potential by actively engaging
them into the lesson. Whole class task which the teachers in this study mostly preferred
for their own classrooms enabled the students, both gifted and regular ones, to compel
their own limits. In this method, all the students in the classroom could perform the
activities (Chamberlin & Chamberlin, 2010) and the teachers provided clues or used
any other method to enhance students’ skills to obtain the solutions (Chamberlin &
Chamberlin, 2010). Moreover, providing the task as an individual task to gifted
students (Chamberlin & Chamberlin, 2010) and task in mathematics center (Wilkins
etal., 2006, Diezmann & Watters, 2001; Hannah et al. 2011; Sriraman, & Sondergaard,
2009) were other options that both the teachers and students felt satisfied in using.
While applying these two methods, the teachers emphasized that all students could
take these extra tasks when they completed their to do’s or tasks. In this way, none of
the students were treated as privileged and this enabled the teacher to implement the
tasks without harming any of the students. Moreover, teamwork tasks (Baykog, 2011;
Chamberlin & Chamberlin, 2010; Deizmann, & Watters, 2001) were another
implementation method that the students engaged in by collaborating with each other
both in homogenous and heterogeneous groups. Additionally, implementation of
project based tasks (Diffily, 2002; Stanley, 2012) or providing students with these
types of assignments (Johnson, 2000) were other methods that could be used properly
for mathematically gifted students. Lastly, some teaching methods, holding

192



discussions (Johnsen & Ryser, 1996), tasks that required questioning (Johnson, 2000;
Sriraman & Sondergaard, 2009) and discovering (Johnson, 2000; Wilkins et al. 2006;
Van de Walle et al., 2013) were also specified to best meet the needs of mathematically
gifted students. VanTassel-Baska (1998) argues that discussion, questioning and social
interactions should be employed in gifted students’ classrooms, and this coincides with
the key components of constructivism in that these methods help scaffold the students
to perform their full potential (Reger, 2006). Besides, discussion is known as the most
commonly used method for promoting critical thinking (Hammer, 2002), while
discovery has the potential to enrich mathematical lives of gifted students (Johnson,
1994).

To conclude, as the characteristics were validated by theoretical arguments and
well-articulated by means of the evidence obtained through try outs and field tests, the
value of knowledge was strengthened. That is, the design based study enabled that
these characteristics obtained from the literature could be developed in line with the
evidence derived from the teachers’ and students’ experiences and reactions. Initially,
when the tasks and principles were designed, they were in a draft form independent of
each other and real life. However, during the process, these characteristics correlated
with each other and they were experienced with the teachers’ usage and students’
reactions, which could shape the last version of principles. | could say that the reason
why both teachers and students perceived these tasks as practical and effective is due
to this well-articulated background coming from both the theory and practice in
different classrooms of different teachers. Following the discussion on these
characteristics, following section discusses findings related to the benefits of the

intervention in teachers.

5.1.2. Benefits of the intervention to teachers

As well as the design and development, the evaluation of these tasks was
another issue investigated in this study. First of all, the intervention was evaluated in
terms of the benefits it provided to the teachers. The findings revealed that it produced
important benefits in terms of the teachers’ awareness of giftedness and gifted
education, teachers’ self-adequacy regarding giftedness and teachers’ collaboration

with other colleagues. As previously stated, teachers have a vital role in gifted
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education (Baykog, 2011; Freehill, 1981; Rotigel & Fello, 2004) because as Lekin
(2010) states, gifted education requires teacher sensitivity. That is, they should
differentiate and modify their classrooms in accordance with the various needs of
gifted students (Hammer, 2002), and they should help mathematically gifted students
to appreciate the value of mathematics (Karaduman, 2010). The possible reason why
benefits to teachers fell into these categories might be that teachers are unaware of
gifted students (Baykog, 2011; Freehill, 1981; Rotigel & Fello, 2004) and do not have
the required knowledge, equipment and adequacy to properly modify their classrooms
to fulfill the unmet needs of gifted students (Hertberg-Davis, 2009; Kanevsky, 2011,
Newman, 2008). With the help of the intervention, teachers learnt the cognitive
characteristics and behavioral properties of mathematically gifted students. While at
the beginning of the study, they did not even think that they could have a
mathematically gifted student in their own classrooms, at the end of the intervention
they could differentiate the students with potential giftedness. This conclusion
coincides with the findings of Gavin, Casa, Adelson, Carroll, Sheffield (2009)’s study
that the advanced units that they developed by means of Project M?® provided the
teachers to become aware of the characteristics of mathematically promising students

as well as important issues regarding their education.

As the teachers became involved in the process, they could make sense of the
knowledge on mathematically gifted students as well as their educational and
psychological needs. In this way, great contributions to their self-adequacy regarding
these students and their educational opportunities were obtained. When the teachers
were initially asked about their willingness or voluntariness to participate in the study,
all the teachers showed their willingness; however, all of them shared their concerns
regarding their inadequacy for gifted students. They questioned their knowledge of
mathematics, pedagogical content knowledge and knowledge of gifted students. After
a while, thanks to the nature of the design based research, they became involved in the
entire process of the design and the development of the activities. They acquired the
key points and strategies about gifted education and they could test these strategies in
their own classrooms. Moreover, they could ask for help when needed and obtained
immediate feedback from the researcher. All these resulted in professional
development for teachers and this development led to an increase in their self-
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adequacy regarding gifted students. Due to the fact that self-adequacy is an important
concern for teachers (Fuller, Parsons, & Watkins 1974) as it influences their effective
teaching in classroom (Adams & Martray, 1981; Fuller et al., 1974), revealing this
concern helps to solve teachers’ self-adequacy related problems (Paulsen, Anderson,
& Tweeten, 2015). Therefore, it might be inferred that this study revealed the teachers’
self-adequacy related concerns regarding gifted students and their education in
classrooms. Subsequently, during the study they were not only informed about the
gifted students but also provided with well prepared, ready tasks. Teachers
continuously stated that these tasks made them feel good since these ready and reliable
tasks facilitated their work. While using these tasks, they could examine the tasks, test
them in their own classroom, and observe and differentiate the reactions of their gifted
students. In this way, they could overcome their self-adequacy related concerns in that
at the end of the study, all teachers stated that they could then feel adequate to better
address the needs of their gifted students. In fact, some of the teachers mentioned that
the following year, they would use these tasks on their own even by modifying and

adding some similar activities to them.

This study not only provided these benefits regarding teachers’ awareness and
self-adequacy, but also made many contributions to the teachers’ collaboration with
other colleagues. Little (1982) argues that to what extent teachers in a school
collaborate to shape their tasks or practices demonstrates success of the school, which
is the key point for distinguishing successful schools from unsuccessful ones. That is,
teachers’ collaboration is not only necessary and beneficial for teachers themselves but
also for the improvement of the school. Hence, it is important to devote sufficient time
to teachers’ collaboration (Raywid, 1993). Findings of the present study explicitly
revealed that there wasn’t any collaboration among the teachers at the beginning of the
study. All the teachers were experienced in their teaching elementary grade level
students and they didn’t feel the need to ask for help, discuss or produce new tasks for
students. They were only communicating with each other about their personal life or
general issues of the school. Nonetheless, a spontaneous collaborative environment
was established by means of this study. The reason of this collaborative environment
could be based on three main issues. First of all, the nature of the design based research
requires collaboration among practitioners; hence, the teachers collaborated with each
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other to better design and develop the tasks. They worked heartily, collaborated and
discussed the issues significant to their gifted students and their education. Secondly,
the work item was different, unknown and challenging for the teachers. That is, gifted
students and their education is not a well-known subject for the teachers in Turkey
(Tiitlinct, 2013). Hence, teachers needed to collaborate with their colleagues both to
learn and improve educational opportunities of their gifted students. Furthermore,
gifted education was a conspicuous issue for the other teachers who were not in the
study and the students’ positive reactions and high motivation towards the applications
were also remarkable for them. Hence, during the study, all teachers both in school
and outside the school became curious and wanted to be informed about key issues of
gifted education. That’s why, they collaborated with each other to obtain a more
effective environment for the gifted students in their schools. Last but not least, gifted
education itself is a holistic issue which needs collaboration among school services
(Baykog, 2014; Green, 2013, Landrum, 2001). That is, as in the present study,
classroom teachers, branch teachers, guidance services and even the school
administrator collaborated to better understand and address the needs of gifted

students.

To sum up, I could say that the study made a major contribution to teachers’
professional and individual development concerning the issue of mathematical
giftedness. Hence, these contributions made a positive effect on their knowledge,
pedagogical content knowledge as well as their self-adequacy and collaboration with
other colleagues. In addition to these benefits for teachers, the intervention has also
produced benefits to mathematically gifted students, which are discussed in the

following section

5.1.3. Benefits of the Intervention to Mathematically Gifted Students

To develop students’ giftedness, providing a supportive environment is crucial
(Monks & Ypenburg, 2002). To better assess the gifted students’ needs or programs
that are prepared for them should include observations, interviews, students’
documents and interviews as well as teacher and parent interviews (Karaduman, 2010).
In line with this, based on the data obtained from various data sources in the present

study, findings revealed that the study was beneficial for gifted students and these
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benefits were investigated under three main headings. Hence, this part discusses the
benefits of the intervention in terms of satisfying mathematically gifted students’

cognitive needs, emotional needs and social needs.

First of all, parallel to Reger’s (2006) idea that gifted students necessitate
special tasks to stimulate and improve their thinking skills, the intervention provided
benefits in terms of satisfying mathematically gifted students’ cognitive needs.
Besides, findings highlighted that differentiated tasks made great contributions to
students’ cognitive skills, such as mathematical thinking, problem solving, reasoning
and critical thinking. These findings also coincide with the idea that the main concern
of gifted programs should be to enhance students’ thinking skills especially critical
thinking (Newman, 2008; VanTassel-Baska, 2010). Although in their nature most
gifted students have the ability to think critically (Hammer, 2002), critical thinking can
be developed further; hence, gifted students should be taught how to think critically
(Elder & Paul 2007; McCollister & Sayler, 2010). This, in turn, suggests that the tasks
especially the ones requiring high level thinking seem to be very likely in helping them
to learn critical thinking because tasks requiring analysis, evaluation and creativity
require and cultivate critical thinking (Ktistis, 2014). Moreover, the reason why the
findings revealed a sense of satisfaction in gifted students’ cognitive needs is that these
students need to learn the content in depth with complex, detailed and difficult tasks
to meet their cognitive needs (Karaduman, 2010; Gavin, Casa, Adelson, Carroll, &
Sheffield, 2009) and this intervention served this purpose by challenging them during

its well-structured phases.

In addition to being challenged cognitively, gifted students’ affective and social
development is also crucial (Baykog, 2014; Colangelo & Davis, 2003). As well as
these cognitive benefits, findings also revealed emotional benefits of the intervention
to mathematically gifted students. These benefits were two fold; that this, the
intervention satisfied students’ emotional needs, while changing their disposition
towards mathematics in a positive way. There is always a risk that if children are
exposed to similar, low level tasks, a loss in their high ability could be experienced
(Waxman, Robinson, & Mukhopadhyay, 1996) and they could get bored due to routine

and similar tasks (Johnsen, 2004). That is, it is known that gifted potentials may lead
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to failures due to lack of motivation, constancy and self-confidence (Stenberg, 1986).
Findings revealed that the students enjoyed the intervention and they shared positive
emotions regarding the tasks. To illustrate, entertainment, like, enjoyment,
amusement, increase in their motivation and even mystery were the words that they
used to define their positive emotions regarding the tasks. Both the teachers and
students shared these reactions and this helped to create a fun and interesting
environment. By means of this environment, the students could be actively involved
in the activities and they struggled through engaging tasks. This conclusion supported
the idea of Trna and Trnova (2014) that having motivation like being interested in the
tasks plays a crucial role for cognitive development of gifted students. Hence, all these
reflect that their emotional needs could be satisfied because as stated by Leikin (2011),
a fun learning environment is a necessity for mathematically gifted students.
Furthermore, in terms of being successful in mathematics, Fennema and Sherman
(1976) mentioned the importance of such attitudes as enthusiasm, perseverance, belief
in oneself and usefulness of mathematics as well as the desire for challenging
mathematics. Due to the fact that these attitudes were continuously mentioned by the
students and teachers, it could be argued that these emotional benefits can lead to more
success for the students in the present study.

The findings also highlighted the benefits of the intervention to students’
disposition towards mathematics. Some of the students shared their opinions that
although they didn’t like mathematics, with the help of the present study they liked the
activities because they noticed that mathematics is not a boring lesson; it includes
many joyful, interesting, challenging, interactive and relational dimensions in real life.
That is, the students frankly mentioned that these activities changed their disposition
towards mathematics. In line with this conclusion, as Maxwell (2001) states,
enjoyment is related with positive disposition in that enjoyable, motivating and
beneficial tasks help students elicit their positive dispositions toward mathematics.
Furthermore, the findings are also supported by Anku’s (1996) statements that creating
an environment which shows to students the interrelation of mathematics with real life
and enables the students’ to communicate with each other fosters students’ disposition
towards mathematics. Similarly, as argued by some researchers, connecting

mathematics to real life or other disciplines (Nunes, Schliemann and Carraher,1993)
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or using problem solving tasks (Lester et al., 1994) arouses students’ interests and
confidence in doing mathematics. In line with this idea, it could be said that such
characteristics of the tasks as interdisciplinary, problem solving, interesting, etc.
served this purpose, which, in turn, could create a positive impact on the students’
disposition. Besides, it is a fact that tedious operations are one of the reasons for
disliking or forming a negative disposition towards mathematics (Park & Park, 2006).
In this study, mathematically gifted students who were exposed to routine, similar and
easy exercises in their regular classrooms could engage in different activities that are
interesting, challenging and require higher level thinking. Hence it is very likely that
the students’ disposition was affected by these tasks. This was an important finding of
the study in that tasks based on constructivism foster positive dispositions in
mathematics (Maxwell, 2001), and students’ disposition helped them to struggle with
the challenging tasks and enabled them to develop mathematical habits like
undertaking their own responsibility (Lappan, 1999).

As the last benefit to the students, findings revealed that the intervention
satisfied mathematically gifted students’ social needs, too. While dealing with the
tasks, the students formed an interaction with both their teachers and other students,
which is in line with the idea that social interactions should be integrated into gifted
students’ educational process (VanTassel-Baska, 1998). Teachers mentioned some
social and behavioral problems of their gifted students. It is known that gifted students
are the ones who need more attention, interest and strategies to manage them in
classroom environments. Hence, as one of the vital outcomes of this study, the teachers
could overcome these problems. The most likely reason of this is that the students
could form a heathy communication with the people around them and they could

express themselves.

It is a real damage that gifted students could hide their giftedness in order not
be perceived as nerds (Galbraith & Delisle, 1996). This study might provide great
benefits in terms of this risk. That is, the teachers introduced some of the gifted
students as lonely and silent. Besides they mentioned that these students had problems
and difficulties in building friendship with their classmates because regular students

saw them as nerds due to their high grades and differentiated interests. However, the
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intervention made important contributions in that these students formed interaction
with gifted students, sometimes asked for help, and discussed the issues; hence, they
could find an opportunity to know each other. In classrooms, teachers sometimes
formed homogenous and heterogeneous groups. These implementation methods might
also have affected their relations positively. In heterogeneous groups, all the students
collaborated with each other, and the students gave priority to the gifted students’
ideas. These gifted ones, who have social problems, helped other students and became
a natural leader of the group. It is a fact that heterogonous grouping helps students to
adapt to real life since students will live in such environments and these groupings
provide a model for them (Esposito, 1973; George, 2005). In addition, this grouping
provided some benefits for the regular students, too. That is, they could take advantage
of the gifted ones and learn the target points they needed to learn, which coincides with
the idea that heterogeneous groups enable the students with lesser ability to learn from
the high ability ones (Esposito, 1973; Fiedler, Lange, & Winebrenner, 1993). As for
homogenous grouping, on the other hand, it also provided various benefits in satisfying
gifted students’ social needs. For instance, during the study, it helped to form an
interaction among gifted students. They could see that other gifted students could solve
the questions as they do and they have similar interests with each other. Moreover,
they could have the opportunity to think and discuss beyond their curriculum levels

and they learnt that they should learn more about the concepts.

To sum up, to obtain a holistic picture of the appropriate opportunities of
mathematically gifted students and a deeper insight into the tasks, students’ and
teachers’ opinions were taken. It is another fact that the nature of the design based
study contributed to these findings and its role in these findings could be discussed,
too. That is, this methodology enabled the teachers to take part in each process of
development and evaluation. In this way, the teachers learnt the crucial points of gifted
education by hands-on experience. They continuously interacted and got feedback
from the researcher and students’ reactions. They were also informed about the expert
opinions and theoretical perspectives in relation to this issue. Most importantly, the
design based study enabled them to change their methods, behaviors or
implementations when needed. Frankly, different from all other methodologies,

flexibility in the design based study enabled the teachers to intervene in the issues
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immediately. When they saw that the task or their implementation didn’t work, they
could change or modify it to better address the needs of gifted students and the class.
In this way, they could experience the key issues regarding gifted education which
cause positive conclusions to their awareness, self-adequacy and collaboration.
Automatically, from the students’ perspectives, such a structured intervention
provided them with an effective environment where they were cognitively,
emotionally and socially satisfied because when the teachers and the researcher saw
that the tasks were not well suited to their gifted students, they accommodated in order
to satisfy their needs. To state it differently, by means of the design based nature of
the study, differentiated tasks and their specified principles were blended with the
literature and implementation in real life environments, and these well-articulated
products could be evaluated in these real-life environments. Therefore, this enabled
not only the assessment and evaluation of tasks, but also the possibility to make
adjustments in order to better meet the needs of mathematically gifted students in their

regular mathematics lessons, which resulted in benefits for teachers and students.

Moreover, when the findings of the study were examined based on the several
educational implications of Zone of Proximal Development, it could be clearly seen
that the findings of the study coincide with these implications. That is, as the first
implication, teachers offered to students challenging or higher level tasks that were
beyond the curriculum (Hedegaard, 2009; Obukhova & Korepanova, 2009) so that
they could enhance their knowledge by scaffolding. Secondly, the intervention
increased communication and collaboration (Kravtsova, 2009) by allowing student-
student or student-teacher interactions (Goos, Galbraith & Renshaw, 2002). Lastly, the
findings presented the characteristics of differentiated tasks as well as differentiated
tasks so that teachers could use these tasks to differentiate their instruction for the
various educational needs of students in mixed ability classrooms, which is another
implication of ZPD (Taber 2010).

To conclude, findings of the present study reflected that the application of these
tasks in classrooms was effective in presenting a positive environment where the
students were cognitively, emotionally and socially satisfied while teachers’

awareness, self-adequacy and collaboration were developed. Besides, it was seen that
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these findings are not only confirmed by previous studies but also the discussion was
taken one step further by bringing all these cognitive, emotional and social benefits
together in one implementation. Based on these, the discussion about the implications
for educational practices and recommendations for further studies would be subsidiary
and supplementary. Hence, the following sections discuss these two dimensions in
detail.

5.2. Implications for Educational Practices

As previously stated, both the aims and findings of this study are
comprehensive because they include all the crucial elements of gifted education. That
IS, suitable tasks for mathematically gifted students and their important specifications
as in the form of characteristics were two main outputs of the study. Furthermore, the
evaluation of these tasks in terms of mathematically gifted students and their teachers
were other crucial outputs. All these findings provide essential information to the
teachers, school counselors, administrators, curriculum developers and teacher

educators. Thus, some implications for these practitioners are discussed in this section.

Usefulness of the design is an important issue in conducting design based
research (Mafumiko, 2006). Because of this reason, usability of the differentiated tasks
in regular mathematics classrooms was discussed before mentioning some suggestions
for their implementation in classrooms. Findings revealed that the activities could be
applied in the classrooms without facing any problems. On the contrary, the study
could solve pre-existing problems about gifted students’ management in classrooms.
That is, data from the pre-interviews and informal talks reflected that teachers had
some serious problems regarding the management of their mathematically gifted
students. This study not only provided cognitive, emotional and social benefits but also
solved these problems. Similarly, teachers’ concerns dwindled down as they became
involved and learned in the process and the study provided many benefits to both
students and teachers. Hence, it was seen that the activities were beneficial and usable
for 5™ and 6™ grade mixed ability classrooms. Based on this, it could be deduced that
these differentiated tasks should be a part of mathematics classrooms in order to help
gifted students to perform their maximum potential. In addition to the tasks’ usability

for the well-being of mathematically gifted students, the issue is also important for all
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students in the classroom. It should be emphasized that the teachers mentioned the
suitability and usefulness of tasks for all students in classrooms. Although those
differentiated tasks were designed and developed in accordance with the
developmental needs of the mathematically gifted students, they were also beneficial
and interesting for the regular students in those classrooms. During the study, just as
the gifted ones, the regular students also shared their positive feelings about the usage
of differentiated activities in mathematics classrooms. Hence, it would be beneficial
to use these tasks in regular mathematics classrooms for regular students because it
may help to carry them one step further and it may help the students to see the holistic,
interesting and relational structure of their mathematics lessons, which may have a

positive effect on their disposition towards mathematics.

When it comes to how these tasks should be used in classrooms in terms of
selecting proper implementation methods mentioned in the final design principles, it
varies from classroom to classroom or from activity to activity. During the study,
implementation methods varied with the classroom needs as well as the characteristics
of each activity. | could say that, there is no best way or prescription for the
implementation of differentiated tasks in classrooms. The activities are goal-oriented
and useful as long as they are used with a system and justification. The best usage of
the tasks changes in accordance with the teachers’ priorities for their own classrooms
as well as the characteristics of the activity. Hence, teachers should select the proper

implementation methods to meet their own classrooms’ needs.

As well as these suggestions for teachers, the issues could be discussed from
the perspectives of school administrations and guidance services. As reflected in the
findings, the teachers, the guidance service and school administration collaborated and
worked in systematic discipline during the study. This not only helped to obtain a more
effective implementation in classrooms, but also motivated the teachers to work
collaboratively with these parts of the school. Thus, mentioning some
recommendations for school administrations and the guidance service might be useful
to obtain the whole picture of gifted education. For example, school administrations
should support the teachers to conduct studies regarding gifted students in all

classrooms. They can ask for additional studies, plans, programs and reports about
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activities for gifted students in classrooms. Moreover, they should establish an
interaction among the classroom teachers and all other branches as well as the
guidance service. The administration should at least direct and motivate the guidance
service to organize collaborative work with the teachers about gifted students. In fact,
in Turkey, guidance services mostly and sometimes only carry out studies and
activities for the inclusive or problematic students, but the gifted ones also need special
education and guidance service is the crucial point in gifted education in schools. They
can surveil or observe these students’ behavioral and spiritual changes. Moreover, they
may meet with the parents to inform them about the situation and they can work on
the study habits or the study environment of their children. Besides, they can regularly
meet with the gifted students. Furthermore, if the student needs individual study, this
could be ensured by means of the guidance service because they meet with students
individually. In that way, the student and others won’t feel privileged and it would

prevent the problems in schools.

In addition to these, emphasis should also be given to teacher education in order
to get to the root of the problem. In Turkey, teacher education programs lack the
required importance regarding gifted students (Baykog, 2104) because pre-service
teachers graduate from universities with the lack of knowledge on giftedness. In fact,
sometimes they do not even know what the meaning of giftedness is. At most, some
of them take a course on special education but its content is mostly concentrated on
children with disabilities. Hence, it is important that teacher education programs
should include courses related with gifted students and they should also include
opportunities for pre-service teachers to face with the gifted students to know and
observe their characteristics. As the findings of this study revealed, the teachers were
unaware of the mathematically gifted students and what could be done for these
students at the beginning of the study. However, at the end of the study, they were
aware and knowledgeable about mathematically gifted students and their educational
opportunities. Hence, as these findings reflected, teacher education programs should
give necessary importance to this issue. Additionally, teachers’ general competence is
another issue worth stressing because the teachers of gifted students should be well
equipped with the subject matter knowledge, the knowledge of gifted students,
pedagogical and pedagogical-content knowledge. However, most of the teachers are
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not well equipped in terms of knowledge and skills such as advanced content
knowledge and alternative pedagogical strategies for gifted students (Rakow, 2012;
Martin & Pickett, 2013). At that point, teachers should enhance their pedagogical
content knowledge because gifted students may become more problematic in terms of
both classroom management and cognitive requirements like advanced knowledge of
subjects. At the beginning of the study, the teachers felt inadequate about their gifted
students and they expressed that they experienced difficulty in managing these
students in classrooms. However, as they became involved and learnt through the
design based process, they could enhance their subject matter knowledge and how to
manage and diminish classroom management problems of gifted students. For this
reason, student knowledge, subject matter knowledge and knowledge of instructional
strategies should be integrated into teachers’ plans to reveal gifted students’ potential,

maintain their interest and meet their needs (Park 2005).

Numerous studies were carried out to present the crucial role of teachers’
pedagogical content knowledge while designing their instructions parallel with both
the requirements of the subject matter and student characteristics (Borko & Putnam,
1996; Carpenter, Fennema, Peterson, & Carey, 1988; Smith & Neale, 1989; Van Driel,
Verloop, & De Vos, 1998). Thus, teacher education programs should aim to train
qualified teachers both in their subject matter and pedagogical content knowledge; in
depth exploration of concepts and effective teaching methods should be included in
their programs (Isiksal, 2006). Moreover, teachers’ philosophy of education should
be concentrated on student centered teachings where they learn by doing, discovering
and making sense of the concepts. Besides, teacher education programs should place
more emphasis on conceptual learning rather than procedural ones by which gifted
students get bored and perform poorer. Moreover, teachers should be taught how to
establish a flexible classroom environment where students could feel free to express
their own opinions and make discussions on the depth of mathematics. To provide all
these opportunities, at least an elective course may be included in teacher education
programs so that the teachers could learn how they can learn and satisfy their gifted

students’ needs.
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Additionally, curriculum developers should give due importance to the lack of
tasks that are well suit with the developmental and educational needs of
mathematically gifted students. Both in their regular curriculum, program and
textbooks, mathematically gifted students are deprived of the differentiated tasks.
Curriculum developers should give a place to these types of tasks in the mathematics
curriculum beginning from the early grades of their primary school. Hence, they could
learn and enhance how to think mathematically, critically, and analytically. Moreover,
mathematically gifted students should face with the challenging and non-routine tasks
so that they could learn how to deal with these kinds of questions earlier. Besides, they
should have opportunities to discover the interrelationships of mathematics with other
disciplines of real life. In line with these, mathematics objectives should be integrated
with those of the other lessons like history of mathematics. In this way, the students
could see the holistic picture that all sciences are nested and connected to each other.
What’s more, modern age necessitates technology literacy and expertness. Due to the
fact that these technological advances draw gifted students’ interest (Periathiruvadi &
Rinn, 2012), this role in their motivation should be incorporated with the mathematical
tasks. That is, integrating technology, even by using calculators, computer office
programs, Geogebra or Sketchpad, could be used to enhance conceptual understanding
of mathematically gifted students while motivating them with these tools. Hence,
curriculum developers might develop and add some objectives in line with the needs
of gifted students like integration of technology or other disciplines in mathematics
concepts in curriculum and classroom tasks. Last but not least, the content of the
selective mathematics lessons, math applications or mind games lessons should be
enriched and these lessons could be used as an opportunity to foster and perform
mathematically gifted students’ maximum potential. That is, some activities that are
developed for gifted students’ differentiated needs could be included in these lessons
by curriculum developers. In this way, teachers’ concerns about time management and
overload curriculum requirements could be overcome. Besides, regular students in
classrooms could also face non-routine, interesting and challenging tasks which can

help them to develop their mathematical thinking and increase their disposition.
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To sum up, parallel to the findings of this study and previous studies,
implications for educational practices have been addressed in this section. Based on

these, recommendations for further research are mentioned in the following section.

5.3. Recommendations for Further Research Studies

This study focused on the design, development and evaluation of differentiated
tasks for 5" and 6" grade mathematically gifted students. Findings of the study have
been discussed and implication for educational practices have been suggested thus far.
Some recommendations for related further research studies are addressed in this
section. Initially, regarding the sample of this study, some ideas could be
recommended. Due to the fact that the sample involves mathematically gifted students,
who are a special group of students that are rare in the population (Baykog, 2014), the
number of the mathematically gifted students in the six classrooms was few. Hence,
the same study could be replicated with a larger sample. Moreover, as convenient
sampling was utilized in this study, other studies could be conducted with random
selection of the sample to ensure the representativeness of the sample for the country.
Furthermore, the same study could be conducted with any other group of teachers by
integrating different teachers in the design, development and evaluation processes.
Moreover, not only mathematics teachers, but also other branch teachers, guidance
services and school administrators could be more involved in the design and
development processes. In this way, more comprehensive data could be obtained by

taking various teachers’ feedback into account.

Next, pre-school and early school years are crucial in shaping gifted students’
beliefs, attitudes and study habits (Baykog, 2014). Thus, identification, guidance and
meeting their needs in classroom environments in these years are critical issues. When
students are cognitively, emotionally and socially satisfied in their early years,
development of their giftedness would be easier due to their positive disposition
towards mathematics. Moreover, these students would be more open and able to think
critically, mathematically and analytically because they would be accustomed to these
styles of thinking beginning from their early ages. Thus, conducting a similar study
with different grade levels is highly recommended. This study was carried out to

develop tasks for 5 and 6" grade mathematically gifted students. Because identifying
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and supporting the giftedness at earlier age is important (Karnes & Johnson, 1991,
Pfeiffer & Petscher, 2008, Sankar-DeLeeuw, 1999), development of tasks especially
for the pre-school and primary levels is highly recommended. Moreover, it is also
recommended to conduct such studies for students at the 7! and 8" grades as well as
those in secondary grade levels. Moreover, the tasks developed through the present
study were limited to learning domain of numbers. That is, development and
evaluation of tasks for the other learning domains was not the scope of this study.
Hence, development of these tasks for other learning domains are highly recommended
because it can greatly enrich both the literature and opportunities of mathematically

gifted students in regular classrooms.

Lastly, to what extent this study provided benefits to teachers or students could
be assessed quantitatively, too. In such a case, those quantitative studies could be
integrated to field test part or it could be added as a new phase of the study. In other
words, this study could be conducted by making some changes to its overall
methodology. For example, a longitudinal study that examines the students’ needs
through their earlier years or over a long period of time could be carried out.
Furthermore, the extent to which teachers, families, classmates and curriculum
planners are aware of the crucial characteristics of tasks for mathematically gifted
students could be a topic for future research. What’s more, the design principles of this
study could be tested in other real life environments with other participant teachers
and students. In this way, its efficiency could be tested or principles could be revised
so as to better address the gifted students’ needs in mathematics classrooms. Most
importantly, within the scope of this study, differentiated tasks were only designed and
developed in regular classrooms with regular curriculum and instructions. However, it
would be feasible and highly recommended to examine these tasks with differentiated
curriculum and instructions to see their exact effects in differentiated classrooms.
Therefore, a more comprehensive understanding regarding the issue of mathematical
giftedness and differentiated opportunities to mathematically gifted students could be
obtained and this may help to fill the gaps both in theory and practice.
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APPENDICES

APPENDIX A: Characteristics of Tasks
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APPENDIX B: Objectives for tasks

Etkinlik

Kazamimlar

1.

Etkinlik

5.1.2.4. En cok ii¢ basamakl1 iki dogal sayinin ¢carpma islemini yapar.

5-8 Matematik Programi: Matematik tarihi

2.

Etkinlik

5.1.2.1. En ¢ok bes basamakli dogal sayilarla toplama ve ¢ikarma
islemi yapar.

5.1.1.2. En ¢ok dokuz basamakli dogal sayilarin boliiklerini,
basamaklarini ve rakamlarin basamak degerlerini belirtir.

3.

Etkinlik

5.1.1.2. En ¢ok dokuz basamakli dogal sayilarin boliiklerini,
basamaklarini ve rakamlarin basamak degerlerini belirtir.

4,

Etkinlik

5.1.2.1. En ¢ok bes basamakli dogal sayilarla toplama ve ¢ikarma
islemi yapar.

5.1.2.4. En ¢ok ii¢ basamakli iki dogal sayinin ¢carpma iglemini yapar.
5.1.2.10. Dért iglem igeren problemleri ¢ozer.

6.1.1.4. Dogal sayilarla dort islem yapmay1 gerektiren problemleri
¢cozer.

Fen ve Teknoloji: 8.2.3. Yenilenebilir enerji kaynaklari kullanmanin
O6nemini vurgular.

5.

Etkinlik

5.1.2.10. Dért islem igeren problemleri ¢ozer.

5.1.2.5. En ¢ok dort basamakli bir dogal say1iyi, en ¢gok iki basamakl
bir dogal sayiya boler.

6.1.1.4. Dogal sayilarla dort islem yapmay1 gerektiren problemleri
cozer.

6.1.2.1. Dogal sayilarin ¢arpanlarini ve katlarimi belirler.

6.1.2.4. Dogal sayilarin asal ¢arpanlarini belirler.

6.

Etkinlik

5.1.2.10. Dort islem igeren problemleri ¢ozer.

5.1.2.5. En ¢ok dort basamakli bir dogal say1y1, en ¢ok iki basamakli
bir dogal sayiya boler.
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6.1.1.4. Dogal sayilarla dort islem yapmay1 gerektiren problemleri
cozer.

6.1.2.1. Dogal sayilarin ¢arpanlarini ve katlarini belirler.

7.

Etkinlik

5.1.2.1. En ¢ok bes basamakl1 dogal sayilarla toplama ve ¢ikarma
islemi yapar.

5.1.2.4. En ¢ok ii¢ basamakli iki dogal sayinin ¢arpma islemini yapar.

5.1.2.5. En ¢ok dort basamakli bir dogal say1y1, en ¢ok iki basamakli
bir dogal sayiya boler.

6.1.1.2. Islem 6nceligini dikkate alarak dogal sayilarla dort islem
yapar.

Tirkge: 5. Sif: Konusmasinda s6z varligim kullanir

6.Smif: S6z varligini zenginlestirme: Kelimeler arasindaki
anlam iligkisini kavrar.

Etkinlik

5.1.2.4. En ¢ok ii¢ basamakli iki dogal sayinin ¢arpma islemini yapar.

6.1.2.1. Dogal sayilarin ¢arpanlarini ve katlarini belirler.

Etkinlik

5.1.2.10. Dért iglem igeren problemleri ¢dzer.

6.1.1.4. Dogal sayilarla dort islem yapmay1 gerektiren problemleri
cozer.

10.

Etkinlik

5.1.2.1. En ¢ok bes basamakli dogal sayilarla toplama ve ¢ikarma
islemi yapar.

6.1.1.2. islem 6nceligini dikkate alarak dogal sayilarla dort islem
yapar.

11.

Etkinlik

5.1.2.10. Dért islem igeren problemleri ¢ozer.

6.1.1.4. Dogal sayilarla dort islem yapmay1 gerektiren problemleri
cozer.

12.

Etkinlik

5.1.2.10. Dért iglem igeren problemleri ¢dzer.

6.1.1.4. Dogal sayilarla dort islem yapmay1 gerektiren problemleri
cozer.

13.

Etkinlik

5.1.2.10. Dért islem igeren problemleri ¢ozer.

6.1.1.4. Dogal sayilarla dort islem yapmay1 gerektiren problemleri
cozer.
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5.1.1.3. Kural1 verilen say1 ve sekil driintiilerinin istenen adimlarini
olusturur.

14,

Etkinlik

5.1.1.3. Kural1 verilen say1 ve sekil driintiilerinin istenen adimlarini
olusturur.

15.

Etkinlik

5.1.1.3. Kural1 verilen say1 ve sekil driintiilerinin istenen adimlarini
olusturur.

5.1.2.1. En ¢ok bes basamakl1 dogal sayilarla toplama ve ¢ikarma
islemi yapar.

5.1.2.10. Dért iglem igeren problemleri ¢ozer.

6.1.1.4. Dogal sayilarla dort islem yapmay1 gerektiren problemleri
cozer.

16.

Etkinlik

6.1.6.2. Bir biitiiniin iki parcaya ayrildig1 durumlarda iki par¢anin
birbirine veya her bir par¢anin biitiine oranin1 belirler; problem
durumlarinda oranlardan biri verildiginde digerini bulur.

7.1.4.5. Dogru orantil1 iki ¢okluga ait orant1 sabitini belirler ve
yorumlar.

17.

Etkinlik

5.1.2.4. En ¢ok ii¢ basamakli iki dogal sayinin ¢carpma iglemini yapar.

6.1.1.2. Islem 6nceligini dikkate alarak dogal sayilarla dort islem
yapar.

18.

Etkinlik

4. Sinif: Pay ve paydast en ¢ok iki basamakli dogal say1 olan kesirleri
kesrin birimlerinden elde ederek isimlendirir.

19.

Etkinlik

5.1.3.7. Birgoklugun istenen basit kesir kadarini ve basit kesir kadar1
verilen birgoklugun tamamini birim kesirlerden yararlanarak hesaplar.

6.1.4.9. Kesirlerle islem yapmayi gerektiren problemleri ¢ozer.

20.

Etkinlik

5.1.3.7. Birgoklugun istenen basit kesir kadarin1 ve basit kesir kadari
verilen birgoklugun tamamini birim kesirlerden yararlanarak hesaplar.

5.1.4.1. Paydalar esit veya birinin paydasi digerinin kat1 olan iki
kesrin toplama ve ¢gikarma iglemini yapar ve anlamlandirir.

6.1.4.2. Kesirlerle toplama ve ¢ikarma islemlerini yapar.

6.1.4.6. Bir dogal sayry1 bir kesre ve bir kesri bir dogal sayiya boler, bu
islemi anlamlandirr.

6.1.4.9. Kesirlerle islem yapmayi gerektiren problemleri ¢ozer.
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21. Etkinlik

5.1.3.7. Birgoklugun istenen basit kesir kadarin1 ve basit kesir kadari
verilen birgoklugun tamamini birim kesirlerden yararlanarak hesaplar.

5.1.4.1. Paydalar1 esit veya birinin paydasi digerinin kat1 olan iki
kesrin toplama ve ¢gikarma iglemini yapar ve anlamlandirir.

6.1.4.2. Kesirlerle toplama ve ¢ikarma iglemlerini yapar.

6.1.4.6. Bir dogal say1y1 bir kesre ve bir kesri bir dogal sayiya béler, bu
islemi anlamlandirir.

6.1.4.9. Kesirlerle islem yapmay1 gerektiren problemleri ¢ozer.

22. Etkinlik

5.1.3.7. Birgoklugun istenen basit kesir kadarin1 ve basit kesir kadari
verilen birgoklugun tamamini birim kesirlerden yararlanarak hesaplar.

6.1.4.9. Kesirlerle islem yapmay1 gerektiren problemleri ¢ozer.

23. Etkinlik

6.1.5.1. Bolme islemi ile kesir kavramini iligkilendirir.

6.1.4.6. Bir dogal say1y1 bir kesre ve bir kesri bir dogal sayiya béler, bu
islemi anlamlandirir.

24. Etkinlik

5.1.3.5. Sadelestirme ve genisletmenin kesrin degerini
degistirmeyecegini anlar ve bir kesre denk olan kesirler olusturur.

5.1.5.1. Ondalik gosterimlerin kesirlerin farkli bir ifadesi oldugunu
fark eder ve paydas1 10, 100 ve 1000 olacak sekilde
genisletilebilen/sadelestirilebilen kesirlerin ondalik gosterimini yazar
ve okur.

6.1.5.1. Bolme islemi ile kesir kavramini iligkilendirir.

25. Etkinlik

5.1.5.2. Ondalik gésterimde virgiiliin islevini, virgiilden 6nceki ve
sonraki rakamlarin konumlarinin basamak degeriyle iligkisini anlar;
ondalik gosterimdeki basamak adlarini belirtir.

5.1.5.2. Ondalik gosterimde virgiiliin islevini, virgiilden 6nceki ve
sonraki rakamlarin konumlarinin basamak degeriyle iliskisini anlar;

ondalik gosterimdeki basamak adlarini belirtir.

5.1.5.5. Ondalik gosterimleri verilen sayilarla toplama ve ¢ikarma
islemleri yapar.

6.1.5.2. Ondalik gosterimleri verilen sayilar1 ¢oziimler.

26. Etkinlik

5.1.5.1. Ondalik gosterimlerin kesirlerin farkli bir ifadesi oldugunu
fark eder ve paydasi 10, 100 ve 1000 olacak sekilde
genisletilebilen/sadelestirilebilen kesirlerin ondalik gdsterimini yazar
ve okur.
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5.1.5.2. Ondalik gosterimde virgiiliin iglevini, virgiilden 6nceki ve
sonraki rakamlarin konumlarinin basamak degeriyle iligkisini anlar;
ondalik gosterimdeki basamak adlarini belirtir.

6.1.5.1. Bolme islemi ile kesir kavramimi iligkilendirir.

27. Etkinlik | 5.2.3.3. Zaman 6l¢ii birimlerini tanir, birbirine donistiiriir ve ilgili
problemleri ¢6zer.

28. Etkinlik | 8.5.1.1. Bir olaya ait olasi durumlari belirler.

29. Etkinlik | Ortaokul matematik dersi kazanimlarinda herhangi biriyle dogrudan
iligkili bulunamamustir.

30. Etkinlik | Ortaokul matematik dersi kazanimlarinda herhangi biriyle dogrudan
iligkili bulunamamustir.

31. Etkinlik | Ortaokul matematik dersi kazanimlarinda herhangi biriyle dogrudan
iligkili bulunamamustir.

32. Etkinlik | Ortaokul matematik dersi kazanimlarinda herhangi biriyle dogrudan
iligkili bulunamamustir.

33. Etkinlik | Ortaokul matematik dersi kazanimlarinda herhangi biriyle dogrudan
iligkili bulunamamustir.

34. Etkinlik | Ortaokul matematik dersi kazanimlarinda herhangi biriyle dogrudan
iligkili bulunamamustir.

35. Etkinlik | Ortaokul matematik dersi kazanimlarinda herhangi biriyle dogrudan
iligkili bulunamamustir.

36. Etkinlik | Ortaokul matematik dersi kazanimlarinda herhangi biriyle dogrudan
iligkili bulunamamustir.

37. Etkinlik | 5.1.1. Dogal Sayilar

Kavram .
5.1.2. Dogal Sayilarla Islemler
Haritas1

5.1.3. Kesirler

5.1.4. Kesirlerle Islemler: Toplama ve Cikarma
5.1.5. Ondalik Gosterim

6.1.1. Dogal Sayilarla Islemler

6.1.2. Carpanlar ve Katlar
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6.1.3. Tam Sayilar
6.1.4. Kesirlerle Islemler

6.1.5. Ondalik Gosterim

(Alt 6grenme alanlarindaki tiim kazammlar)

38. Etkinlik

6.1.2.1. Dogal sayilarin ¢arpanlarini ve katlarini belirler.

6.1.2.2.2,3,4,5,6,9 ve 10’a kalansiz boliinebilme kurallarin1 agiklar
ve kullanir.

39. Etkinlik

5.1.5.3. Ondalik gosterimleri verilen sayilar1 siralar.

6.1.5.3. Ondalik gosterimleri verilen sayilari belirli bir basamaga kadar
yuvarlar

6.1.5.4. Ondalik gosterimleri verilen sayilarla carpma islemi yapar.

6.1.5.6. Ondalik gosterimleri verilen sayilarla 10, 100 ve 1000 ile kisa
yoldan ¢arpma ve bolme islemlerini yapar.

6.1.5.7. Sayilarin ondalik gosterimleriyle yapilan islemlerin sonucunu
tahmin eder.

40. Etkinlik

-Etkinlik 1: 5.1.5.2. Ondalik gosterimde virgiiliin islevini, virgiilden
onceki ve sonraki rakamlarin konumlarinin basamak degeriyle
iliskisini anlar; ondalik gésterimdeki basamak adlarini belirtir.

6.1.5.2. Ondalik gosterimleri verilen sayilari ¢éziimler.

-Etkinlik 2: 5.1.2.4. En ¢ok ii¢ basamakli iki dogal sayinin ¢arpma
islemini yapar.

-Etkinlik 3: 6.1.5.4. Ondalik gosterimleri verilen sayilarla carpma
islemi yapar.

5.1.5.2. Ondalik gosterimde virgiiliin iglevini, virgiilden
onceki ve sonraki rakamlarin konumlarimin basamak degeriyle
iliskisini anlar; ondalik gésterimdeki basamak adlarini belirtir.

6.1.5.2. Ondalik gosterimleri verilen sayilart ¢éziimler.

-Etkinlik 4: 5.1.4.1. Paydalari esit veya birinin paydas1 digerinin kat1
olan iki kesrin toplama ve ¢ikarma islemini yapar ve anlamlandirir.

6.1.4.2. Kesirlerle toplama ve ¢ikarma islemlerini yapar.

-Etkinlik 5: 6.1.4.4. Iki kesrin ¢arpma islemini yapar ve anlamlandirir
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APPENDIX C: Sample Classroom Usage for Tasks

1. Task - Gauss As an individual task for gifted student

As a whole class task that all students in classroom will perform it

In a separate Mathematics Center

As an assignment

2. Task-Top. H. Mak. As an individual task for gifted student

As a whole class task that all students in classroom will perform it

As a group working activity

As an assignment

3. Task - Kart As an individual task for gifted student

As a whole class task that all students in classroom will perform it

In a separate Mathematics Center

As an assignment

4. Task - Aliminyum Kap | As an individual task for gifted student

As a whole class task that all students in classroom will perform it

In a separate Mathematics Center

As an assignment

5. Task -Babaannenin As an individual task for gifted student

yasi
As a whole class task that all students in classroom will perform it
As a group working activity

In a separate Mathematics Center

As an assignment
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6. Task - ilging Adam

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

As a group working activity

In a separate Mathematics Center

As an assignment

7. Task - Ata Sozi

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

In a separate Mathematics Center

As an assignment

8. Task - Matrix

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

As a group working activity

In a separate Mathematics Center

As an assignment

9. Task - Gizemli Zarflar

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

As a group working activity

In a separate Mathematics Center

As an assignment

10. Task — Mat. Bulmaca

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

In a separate Mathematics Center
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As an assignment

11. Task - Yag Pasta

As an individual task for gifted student

In a separate Mathematics Center

As an assignment

12. Task - Karinca

As an individual task for gifted student

In a separate Mathematics Center

As a group working activity

As an assignment

13. Task - Kitap Kag Sayfa

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

In a separate Mathematics Center

As a group working activity

As an assignment

14. Task - Dogum giinii

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

In a separate Mathematics Center

As an assignment

15. Task -Patt

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

In a separate Mathematics Center

As an assignment

16. Task -Kosu Pisti

As an individual task for gifted student
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As a whole class task that all students in classroom will perform it

In a separate Mathematics Center

As a group working activity

As an assignment

17. Task -Mat. Bulmaca

Carpma

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

In a separate Mathematics Center

As an assignment

18. Task -Kesri Bulma

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

In a separate Mathematics Center

As an assignment

19. Task - Taslar

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

In a separate Mathematics Center

As a group working activity

As an assignment

20. Task - Bilye

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

In a separate Mathematics Center

As a group working activity

As an assignment
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21. Task -Seftali

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

In a separate Mathematics Center

As an assignment

22. Task - Kiigiik ayilar

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

In a separate Mathematics Center

As a group working activity

As an assignment

23. Task - Pizza

paylastirma

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

In a separate Mathematics Center

As a group working activity

As an assignment

24. Task - Ondalik H.M.

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

As a group working activity

As an assignment

25. Task - Ondalik HM

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

As a group working activity

As an assignment
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26. Task - Ondalik O tusu
HM

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

As a group working activity

As an assignment

27. Task - Dogum -Zaman
Olgme

As an individual task for gifted student

As a whole class task that all students in classroom will perform

In a separate Mathematics Center

As an assignment

28. Task -Cay bardag:

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

In a separate Mathematics Center

As a group working activity

As an assignment

29. Task -Sayilar Alfabe

Ingilizce

As an individual task for gifted student

As a whole class task that all students in classroom will perform

In a separate Mathematics Center

As an assignment

30. Task -Sifreli yazi

As an individual task for gifted student

As a whole class task that all students in classroom will perform

In a separate Mathematics Center

As an assignment
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31. Task - Garson Para
Ustii

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

In a separate Mathematics Center

As a group working activity

As an assignment

32. Task - Ajan ve Patron

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

In a separate Mathematics Center

As an assignment

33. Task - Riiya

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

In a separate Mathematics Center

As an assignment

34. Task - 5 bayani bul

As an individual task for gifted student

As a whole class task that all students in classroom will perform it

In a separate Mathematics Center

As a group working activity

As an assignment

35. Task - Voleybol

As an individual task for gifted student

In a separate Mathematics Center

As a group working activity

As a Project based
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As an assignment

36. Task -Eglence Parki

As an individual task for gifted student
In a separate Mathematics Center

As a group working activity

As a Project based

As an assignment

37. Task -Kavram Haritasi

As an individual task for gifted student

In a separate Mathematics Center

As a whole class task that all students in classroom will perform it

As a project based

As an assignment

38. Task -3 ardisik say1

As an individual task for gifted student

In a separate Mathematics Center

As a project based

As an assignment

39. Task -Ondalik 10’1a
garpma

As an individual task for gifted student
In a separate Mathematics Center
As a project based

As an assignment

40. Task -Tartisma -
Kesfetme

As an individual task for gifted student

In a separate Mathematics Center

As a whole class task that all students in classroom will perform it

As an assignment
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APPENDIX D: Appropriateness of Tasks for Experts

Activity

Appropriateness in terms of

Gifted students
5th and 6t grade

Language for

students

Mathematical
Thinking

Usage in this
study

Any other

Comments

1. Activity

2. Activity

3. Activity

4. Activity

5. Activity

6. Activity

7. Activity

8. Activity

9. Activity

10. Activity

11. Activity

12. Activity

13. Activity

14. Activity

15. Activity

16. Activity

17. Activity

18. Activity

19. Activity

20. Activity
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1)

2)

3)

4)

5)

6)

7)

8)

APPENDIX E: Teacher Pre-Interview Questions
OGRETMEN ON GORUSME SORULARI

Ustiin yetenekli 6grenciler hakkinda bilginiz var m1? Var ise, bu ¢ocuklar

hakkinda neler biliyorsunuz?

Sinifinizda daha 6nce hi¢ matematikte {istiin yetenekli 6grenciniz oldu mu?

Su anda smifinizda matematikte iistiin yetenekli 6grencileriniz oldugunu

diisiiniiyor musunuz?

Bu tarz 6grencilere yonelik sinifiniza uygulayabileceginiz etkinlik, materyal vs

kaynaklariniz var mi1? Var ise bunlari ne sekilde kullantyorsunuz?

Bu cocuklara yonelik kendinizi yeterli hissediyor musunuz?

Bu tarz ¢ocuklara yonelik onlarin derse karst motivasyonlarini saglamak i¢in

gelistirdiginiz yollar/6neriler var m1?

Bu konuda ne kadar yeterli oldugunuzu diisiinliyorsunuz?

Bu tarz ¢ocuklara yonelik onlarin zihinsen ihtiyaglarini karsilayabilmek adina

gelistirdiginiz yollar/6nerileriniz var mi1?
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9) Sinifinizda bu ¢ocuklara iliskin olarak sinif yonetimi adina zorluklar yasiyor

musunuz?

Evet ise, ne gibi zorluklar?

10) Bunlari iistesinden gelebilmek i¢in neler yapiyorsunuz?

11) Sinifimzdaki matematikte iistiin yetenekli gocuklara yonelik farklilagtirilmis

materyaller kullanmak ister misiniz?

12) Bu tarz materyalleri tasarlamak ve gelistirmek ister misiniz?

13) Var olan bu tarz materyaller hakkinda bilgi sahibi olmak derslerinizde kullanarak

bu ¢ocuklar1 desteklemek ister misiniz?

14) Bu konuda sdylemek istedigin baska seyler varsa bizimle paylasiniz.
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1)

2)

3)

4)

5)

6)

7)

APPENDIX F: Teacher Post-Interview Questions

OGRETMEN SON GORUSME SORULARI

Ustiin yetenekli 6grenciler hakkinda bilginiz var m1? Var ise, bu ¢ocuklar hakkinda

neler biliyorsunuz?

Sinifinizda daha 6nce hi¢ matematikte iistiin yetenekli 6grenciniz oldu mu?

Su anda sinifinizda matematikte iistiin yetenekli 6grencileriniz var mi1?

Bu tarz 6grencilere yonelik sinifiniza uygulayabileceginiz etkinlik, materyal vs

kaynaklariniz var m1?

Bu materyaller hakkinda genel olarak ne diisliniiyorsunuz?

Materyallerin kullanimi ve uygulanabilirligi agisindan genel olarak neler s6ylemek

istersiniz?

Materyallerin asagidaki yontemler yardimiyla kullanilmast hakkinda ne

diisiiniiyorsunuz?

Smifigi - Grup - Haftanin/giiniin sorusu: - Bireysel:
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8) Sinifinizda da bu metotlar1 kullanarak mi1 uygulama yaptiniz?

9) Materyalleri sinifta kullanirken hangi yontemi daha uygun buluyorsunuz? (Smif

i¢i, grup, haftanin sorusu, bireysel vs)

10) Bu materyaller matematik dersinde rutin olarak kullandiginiz materyallerden farkli

miydi1? Farkliysa hangi yonlerden farkli oldugunu agiklayimniz.

11) Materyalleri tim sinif seviyesine gore degerlendirecek olursaniz, kolay, zor, orta

hangisi oldugunu sdylersiniz?

12) Bu materyali kullandiginiz siire boyunca olumlu/olumsuz sinifinizda fark ettiginiz

bir degisiklik oldu mu? Olduysa agiklayimiz.

13) Bu materyallerin kullanimina yonelik siniftaki tiim ¢ocuklarin tepkileri nasildi?

14) Materyali ilgi ¢ekici/ sikici /olagan-rutin nasil buldurlar?

15)Bu materyali kullandiginiz siire boyunca sinifinizdaki istiin  yetenekli
¢ocugunuzda olumlu/olumsuz fark ettiginiz bir degisiklik oldu mu? Olduysa

aciklaymniz.
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16) Bu materyallerin kullanimina yo6nelik iistiin yetenekli gocugun tepkileri ne sekilde
oldu?
17) Materyalleri Ustiin yetenekli 6grenciniz/lerinizin seviyesine gore degerlendirecek

olursaniz, kolay, zor, orta hangisi oldugunu soylersiniz?

18) Materyali ilgi ¢ekici/ sikici /olagan-rutin nasil buldurlar?

19) Derslerde bu materyalleri kullanmanizin gocuklar agisindan normal matematik

derslerine etkileri/katkisi/zarar1 oldu mu?

20) Materyallerin yararli/zararli/normal olmasi hakkinda ne disiiniiyorsunuz?

Agiklaymiz.

21) Bu materyallerin kullanimi istiin yetenekli ¢ocuklarin diger iistiin yetenekli

arkadaglar1 arasinda iletisimi artiracak etkiler yaratti mi1? Yarattiysa ne gibi etkiler?

22) Bu program {istiin yetenekli cocuklarin diger normal arkadaglari arasinda iletisimi

artiracak etkiler yaratti m1? Yarattiysa ne gibi etkiler?

23) Ustiin yetenekli ¢ocuklarin kendilerine giivenleri anlaminda bir degisiklik fark

ettiniz mi? Ettiyseniz ne gibi degisikler?

24) Cocuklar materyallerin kullanimi igin hevesli miydi?

Ornek verebilir misiniz?
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Normal matematik derslerinde de bu hevesi var midir?
25) Materyaller ¢ocuklar1 zorlayiciligi bakimindan uygun muydu?

Tiim gocuklar1 -  Ustiin yetenekli ¢ocugu

26) Genel olarak, bu materyallerin istiin yetenekli ¢ocuga yonelik ne gibi faydasi

oldugunu diisiiniiyorsunuz?

27) Bu materyallerin kullanimui i¢in;
Avantajlart nelerdir?

Dezavantajlari nelerdir?

28) Materyallerin kullanimi 6ncesinde/sirasinda/sonrasinda zorluklar yasadiginiz oldu

mu? Olduysa 6rnek vererek acgiklaymiz.

Oncesi, Sirasi, Sonrasi:

29) Materyallerin igerigine iliskin Onerileriniz var mi?

30) Sizce bu materyaller en etkili ne sekilde kullanilir?

31) Sinifinizda bu ¢ocuklara iliskin olarak simif yonetimi adina zorluklar yasiyor

muydunuz? Evet ise, ne gibi zorluklar?
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32) Evet ise, bu materyallerin sinifta kullanilmasiyla, yasadiginiz zorluklara iliskin
dikkatinizi ¢eken bir seyler oldu mu?
33) Sinifinizdaki dstiin yetenekli ¢ocuklara yonelik kendinizi yeterli hissediyor

musunuz?

34)Bu tarz ¢ocuklara yonelik onlarin zihinsen ihtiyaglarini karsilayabilmek adina

kendinizde gelistigini diisiindiigiiniiz noktalar var mi?

35) Bu ¢ocuklarin sosyal ihtiyaglarina yonelik gelistigini diisiindiigliniiz noktalariniz

var m1?

36) Bu materyalleri daha sonrasinda da siniflarinizda kullanmayi diisiiniiyor musunuz?

37)Evet ise, bir sonraki donem kullanirken bu donem yaptiklariniza gore
farklilastiracaginiz, ekleyeceginiz, ¢ikaracaginiz noktalar var mi1? Var ise bunlar

nelerdir?

38) Bunlara benzer, yeni materyaller tasarlamak ve gelistirmeyi ister misiniz? Boyle

bir planiniz var ise bizimle paylasiniz.

39) Genel anlamda bu ¢alisma size katkist oldu mu? Olduysa ne gibi katkilar?

40) Bu siireg igerisinde diger 6gretmen arkadaslarinizla etkilesimde bulundunuz mu?

Ne gibi etkilesimler?
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41) Bu siire¢ igerisinde diger 6gretmen arkadaslarinizla ortak galismaniz gereken

noktalar oldu mu? Aciklayiniz.

42) Diger oOgretmenlerle onceki etkilesimleriniz diisiindiigiiniizde, bir farklilik

yasadiniz mi?

43) Bu stirecte rehberlik birimiyle etkilesimde bulundunuz mu? Agiklayiniz

44) Rehberlik birimin gérevi bu noktada sizce nasil olmalidir?

45)Bu siirecte okul yonetimiyle herhangi bir paylasiminiz oldu mu? Olduysa

aciklaymiz.

46) Okul yonetiminin bu noktada goérevi sizce nasil olmalidir?

47)Bu galisma siirecinde kisisel yasaminizda herhangi bir farklilik yasadiniz mi1?
Yasadiysaniz aciklayiniz.

48) Bu konuyla ilgili kisisel ¢evrenizde herhangi bir adim paylasimda bulundunuz mu?

49) Bu ¢aligmaya iliskin sdylemek istediginiz baska seyler var midir? Varsa bizimle

paylasiniz.
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APPENDIX G: Students Pre-Interview Questions

OGRENCI ON GORUSME SORULARI

1) Matematik dersi hakkinda ne diistiniyorsun?

2) Matematigi sever misin? Evetse, nesini seversin?

3) Matematik problemlerini, sorularini ¢6zmekten hoslanir misin?

-Onlar1 ¢ozerken ne hissediyorsun?

4) Matematik dersinde zorlaniyor musun? (ugrastirici, diisiindiiriicii etkinlik, soru

uygulama vb gibi)

5) Matematik dersinde zorlanmak, ugrastirmak senin i¢in ne anlama geliyor? / Ne

tarz sorular, etkinlikler seni zorlar? Ornek verebilir misin?

6) Peki matematik dersinde zorlayici, ugrastirici etkinlikler olmasini ister misin?

7) Matematikte zorlandiginda, ugrastirici  sorularla  kariglastiginda  nasil

hissediyorsun?
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8) Matematik derslerinde senin igin ilging/ ilgini ¢eken etkinlikler oluyor mu? Ornek

verebilir misin?

9) Matematik derslerinin daha zorlayici olmasi igin 6nerilerin var mi1? Varsa nelerdir?

10) Matematik derslerinin ilgi ¢ekici olmasi igin 6nerilerin var mi1? Varsa nelerdir?

11) Matematik derslerinde grup halinde ¢alismayr mi seversin, bireysel mi?

12) Sen ve matematik hakkinda baska soylemek istediklerin var mi1? Varsa nelerdir?
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1)

2)

3)

4)

5)

6)

7)

8)

9)

APPENDIX H: Students Post-Interview Questions

OGRENCI SON GORUSME SORULARI

Son bir ay i¢cindeki matematik derslerini diisiindiiglinde, derslerde en ¢ok

sevdigin seyler nelerdir?

Son bir ay i¢indeki matematik derslerini diisiindiigiinde, matematik 6gretmenin

ilgini ¢ekecek seyler yaptt mi1? Yaptiysa bunlar nelerdir?

Son bir ay i¢cindeki matematik derslerini diisiindiiglinde, matematik 6gretmenin

seni daha zorlayacak seyler yapti m1? Yaptiysa bunlar nelerdir?

Son bir ay i¢cindeki matematik derslerini diisiindiiglinde, matematik 6gretmenin
matematikte daha iyi olabilmen i¢in seni cesaretlendirecek/ilham verecek seyler

yaptt m1? Yaptiysa bunlar nelerdir?

Bu etkinlikleri ilgi ¢ekici mi yoksa sikict m1 buluyorsun? Hangi yonlerden sikici

ya da ilgi ¢ekici oldugunu agiklayiniz.

Bu etkinliklerde en ¢ok neyi seviyorsun/sevmiyorsun?

Bu etkinlikler sana gore kolay m1 zor mu? Hangi yonlerden kolay ya da zor

oldugunu agiklaymiz.

Bu etkinliklerin sana faydali oldugunu diisiinliyor musun? Cevabin evetse hangi

acilardan sana faydali oldugunu agiklar misin?

Bu etkinlikler senin matematige bakis aginda degisikliklere sebep oldu mu?
Olduysa ne gibi degisiklikler?
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10) Bu etkinlikler senin sosyal yasaminda degisikliklere sebep oldu mu? Olduysa ne
gibi degisiklikler?

11) Bu etkinliklere katilirken, etkinlik Oncesinde, etkinlik sirasinda ve etkinlik
sonrasinda  nasil  hissettin?  Bunlarin  sebeplerini  agiklar ~ misin?

12) Etkinliklerde bireysel mi ¢alistin yoksa grup halinde mi ¢alistin? Bireysel ya da
grup halinde calisma tercihinin sebeplerini aciklayimiz.

13) Bunlara benzer daha ¢ok etkinlikler yapmak ister misin? Neden?

14) Kendin bu etkinliklere benzer sorulara olusturmak ister misin? Eger istersen,
olusturacagin sorular ve onlari nasil olusturmak ve uygulamak isteyecegini

aciklaym.

15) Varsa, bu etkinlikler hakkinda onerilerin nelerdir?

16) Bunlarin disinda bu etkinlikler hakkinda sdylemek istediklerin nelerdir?
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APPENDIX I: Teacher After Sheet Form

OGRETMEN ETKINLIiK SONRASI FORMU

Ogretmen Ad1 Etkinlik Ad: Tarih:

1. Etkinlik hakkinda genel izlenimlerinizi paylasiniz:

Genel 6grenci seviyesi bakimindan:

Ustiin Yetenekli Ogrenci seviyesi ve ihtiyaclar1 bakimindan:

Uygulanabilirlik bakimindan:

Icerik bakimindan:

Sinif yonetimi bakimindan:

Zaman/Sire bakimindan:

Diger:

2. Etkinlikte en sevdiginiz 2 seyi ve sebebini yaziniz.
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Etkinlikte en sevmediginiz 2 seyi ve sebebini yaziniz

. Varsa, etkinlige eklemek istedikleriniz:

. Varsa, etkinlikten ¢ikarmak istedikleriniz:

. Yorumlariniz:
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APPENDIX J: Student After Sheet Form
OGRENCI ETKINLIiK SONRASI FORMU

1. Bu etkinligi sevdim/ sevmedim GUNKU ...........ccooovcomriiricerereee e

2. Etkinlik sikiciydi/ilgi gekiciydi GUNKU .......c.occoceeevcreee s

3. Etkinlik kolaydi/ zorlayictydi GUAKU............coc.ceorrerericei e

4. Bugiin bu etkinlik sayesinde sunlari fark ettim:

5. Bu etkinlik normal matematik dersi etkinliklerinden farkliydi/farkl

AEGildi GUNKLU ...oo oottt et s e s s e e

6. Bu etkinlik matematik hakkindaki diisiincelerimi degistirdi/degistirmedi,

7. Etkinligi gozerken ......................... hissettim.
8. Etkinlige 10 lizerinden................. puan veririm, glinkd...

9. Etkinlikte sevdigin 2 seyi yaz  Etkinlikte sevmedigin 2 seyi yaz

10. Bunlarin disinda etkinlik hakkinda soylemek istediklerim:
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1)

2)

3)

4)

5)

6)

7)

APPENDIX K: Student Assessment Form
OGRENCIi DEGERLENDIRME SORULARI

Son bir ay i¢indeki matematik derslerini diisiindiigiinde, matematik 6gretmenin

ilgini ¢ekecek seyler yapti m1? Yaptiysa bunlar nelerdir?

Son bir ay i¢indeki matematik derslerini diisiindiigiinde, matematik 6gretmenin

seni daha zorlayacak seyler yaptt m1? Yaptiysa bunlar nelerdir?

Bu yaptiginiz etkinlikleri ilgi ¢ekici mi yoksa sikict m1 buluyorsun? Hangi

yonlerden sikici ya da ilgi ¢ekici oldugunu agiklayiniz.

Bu etkinliklerde en ¢ok neyi seviyorsun/sevmiyorsun?

Bu etkinlikler sana gore kolay m1 zor mu, agiklayimniz.

Bu etkinliklerin sana faydali oldugunu diisiiniiyor musun? Aciklayimiz.

Bu etkinlikler senin matematige bakis aginda degisikliklere sebep oldu mu?

Olduysa ne gibi degisiklikler?
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8) Bu etkinlikler senin sosyal yasaminda degisikliklere sebep oldu mu? Olduysa ne
gibi degisiklikler?

9) Bu etkinliklere katilirken, etkinlik Oncesinde, etkinlik sirasinda ve etkinlik

sonrasinda nasil hissettin? Neden?

10) Etkinliklerde bireysel mi galistin yoksa grup halinde mi ¢alistin? Bireysel ya da

grup halinde ¢alisma tercihinin sebeplerini a¢iklayimniz.

11) Bunlara benzer daha ¢ok etkinlikler yapmak ister misin? Neden?

12) Kendin bu etkinliklere benzer sorulara olusturmak ister misin? Eger istersen,

olusturacagin sorular ve onlar1 nasil olusturmak isteyecegini agiklayin.

13) Bunlarin disinda bu etkinlikler hakkinda sdylemek istediklerin, nerilerin

nelerdir?
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APPENDIX M: Turkish Summary

MATEMATIKTE USTUN YETENEKLI OGRENCILERE YONELIK
FARKLILASTIRILMIS ETKINLIKLERIN TASARLANMASI VE
GELISTIRILMESI

1. Giris

Diinyada iistiin yetenekli 6grenciler ve onlarin egitim siireclerindeki ihtiyaglari
biiyiik 6nem kazanmistir (Hannah, James, Montelle & Nokes, 2011). Ustiin yetenekli
ogrenciler bircok alanda basarili olabilecek yiiksek bir potansiyele sahiptir fakat; bu
potansiyellerinin agiga ¢ikarilip ¢ikarilamayacagi birgok faktore baghidir (Vlahovic,
Vidovic & Arambasic, 1999). Ancak su bir gercektir ki, listlin yetenekli 6grencilerin
neredeyse hepsi, zamanlarinin biiyiik bir kismini normal gelisim gosteren 6grencilerle
birlikte ayn1 sinif ve okul ortami igerisinde gegirmektedirler (Westberg, Archambault,
Dobyns, & Salvin, 1993). Fakat, bu siradan sinif ortamlari, iistiin yetenekli 6grenciler
i¢in baz1 sinirhiliklar igermektedir (Deizmann & Watters, 2001). Bu ¢ocuklarda olan
cabalama, miicadele etme, sinirlar1 zorlama ve daha karmasik, iist diizey bilgiyi elde
etme istegi karsilanmamaktadir (Dimitriadis, 2011). Buna ek olarak, normal sinif
ortamlarinda, diger arkadaslarina gére daha hizli 68renen ve “neden?”, “nasil?”
sorulariin yanitlarini arayan iistlin yetenekli cocuklar cogu zaman sikilmakta ve bu
smif ortamlarinda kaybolmaktadirlar (Gadanidis, Hughes & Cordy, 2011). Diger
taraftan, okullarda {istiin yetenekliler i¢in uygun programlar olsa bile, bu programlar;
ogretmen yetersizlikleri, simif ortami, miifredat kaygis1 ve normal gelisim gosteren
diger ¢ocuklarin ihtiyaglar1 gibi sebeplerden dolay: yeterli diizeyde uygulanma firsati

bulamamaktadir (Westberg ve digerleri, 1993).

Ozellikle, matematik dersleri, bu 6grencilerin potansiyellerinin ortaya
cikarilabilmesi i¢in ¢ok daha fazla dikkat ve 6nem gerektirmektedir. Matematikte

istiin yetenekli 6grencilerin tanilamasi ve teshisleri i¢in birgok arastirma yapilmis ve
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yaklagimlar gelistirilmis olmasina ragmen, matematikte iistin yeteneklilik ile ilgili
ulasilabilen calismalarda ortak ve net bir tanim bulunmamaktadir (Pantazi, Christou,
Kontoyianni & Kattou, 2011). Ancak, matematikte iistiin yetenekli 6grencilerin bazi
onemli ve ortak Ozellikleri mevcuttur. Sayilar ve semboller arasinda iligkisel bir
kavrayisa sahip olmak, bunlar1 gercek yasamla ve ger¢cek yasamdaki uygulamalari ile
iliskilendirebilmek, giinliik yasamda kullanabilecek diizeyde yorumlayabilmek,
matematiksel kavramlar1 ve problemleri farkli yollardan, alisilagelmisin disinda bir
hizla ve dogrulukta yorumlayabilmek ve ¢dzebilmek bu karakteristik 6zelliklerden
bazilaridir (Figict & Siegle, 2008; Sriraman, Haavold & Kyeonghwa, 2013). Normal
smif ortamlarinda, kendilerini miicadele etmeye ve =zorlamaya itmeyen,
potansiyellerini tiimiiyle kullanmaya gereksinim duymayan bu 6grenciler zamanla
korelip var olan kabiliyetlerini ve potansiyellerini kaybedebilmektedir (Dimitriadis,
2011). Bu yiizden matematikte iistiin yetenekli 6grenciler, kendilerini fark etmeye,
potanesiyellerini kullanabilmeye ve kesfedilebilmeye yardimci olacak zihinsel ve

biligsel ek destek uygulamalara ya da etkinliklere ihtiya¢ duymaktadirlar.

Ustiin yetenekli 6grencilerin zihinsel destek ihtiyaglarinin yani sira, sosyo-
duygusal agidan da destege ihtiyaglar1 vardir (Callard-Szulgit, 2003; Fonseca, 2011).
Etkinlikler zorlayici oldugu kadar, iistiin yetenekli ¢ocuklarin ilgilerini ¢ekebilecek
ozelliklere de sahip olmalidir (Karaduman, 2010; Wilkins, Wilkins, & Oliver, 2006;
Johnson, 2000). Eger ¢ocuklar bu ilgi gekici, eglenceli etkinliklerden mahrum
kalirlarsa matematige karsi olumsuz bir tutuma sahip olmaktadirlar (Maxwell, 2001
Park & Park, 2006). Cocuklarin bu zihinsel ve duygusal ihtiyaclara ek olarak, sosyal
gelisimlerine yonelik ihtiyaglar1 da iizerinde durulmasi gereken ayri bir konudur
(Colangelo & Davis, 2003). Vygotsky’nin belirttigi gibi, sosyal etkilesimler
ogrencilerin diisiincelerinin sekillendirilebilmesine yardimer olur (Driscoll, 2000).
Fakat; bu istiin yetenekli ¢ocuklarin dogalar1 geregi ilgi alanlarinda ve gelisimsel
ozelliklerinde var olan farklilik onlarin diger sinif arkadaglariyla iletisimlerinde bazi
zorluklar1 beraberinde getirmektedir (Baykog, 2014; Cornell, 1990). Ornegin, bu
cocuklar bazi durumlarda, sinifa kars1 sinifin “inek 6grenci’si olmaktan kacinmak icin
basarilarini, yapabileceklerini ve var olan potansiyellerini saklayarak ters tepki
gelistirmek zorunda kalabilmektedirler (Delisle, 1987; Higham & Buescher, 1987).

Benzer sekilde, iligkilerinde yasadiklar1 bu sosyal ve duygusal sorunlar onlarin yalniz
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kalmalarina ya da ileriki yasamlarinda ciddi sosyal giigliikkler yasamalarina neden
olabilmektedir (Morelock & Feldman, 2003). Bu sosyal, duygusal ve zihinsel
ihtiyaclara yonelik problemler iistiin yetenekli 6grencilerde yetersiz basar1 gosterme
sorununa neden olabilmektedir (Davis & Rimm, 2004; Montgomery, 2000; Philips &
Lindsay, 2006; Shaughnessy, 2004). Bu iistiin yetenekli, yetersiz basariya sahip olan
Ogrencilerin bircogu ise okulu va okulda yapilan etkinlikleri itici, anlamsiz ve yersiz
bulmaktadir (Ford et al. 1998; Martin & Pickett, 2013). Bu yiizden, sinif ortamlarinda
yetersiz basari, zihinsel, duygusal ve sosyal doyumsuzluk gibi istenmeyen sonuglar
dogurabileceginden, {istiin yetenegin kesfedilmesi ve gelistirilmesi dikkatle
gelistirilmis materyallerle saglanmalidir (Baykog, 2010; Saunders, 2003; Seeley,
2004).

Diger taraftan, iistiin yetenekli cocuklar vakitlerinin ¢ok biiyiik bir kismini sinif
ortamlarinda gecirdikleri i¢in, Ogretmenlerin bu ¢ocuklar1 farketmeleri ve
gozlemleyebilmeleri adina essiz bir imkana sahip oldugu da gz ardi edilmemelidir.
(Diezmann & Watters, 2001; Tiesco, 2003; VanTassel-Baska, 2005). Diger bir deyisle,
Ogretmenler bu siirecin basini ¢eken ve bu anlamda kilit role sahip olan kisilerdir
(Baykog, 2010; Delisle, 2003; Mogensen, 2011). Ancak, su da bir gergektir ki, birgok
matematikte istiin yetenekli 6grenci Ogretmenlerin farkindaliklarinin olmamasi
nedeniyle sinif ortamlarinda kesfedilemeden kaybolup gitmistir (Baykog, 2011;
Freehill, 1981; Rotigel & Fello, 2004). Bu sebeple, 6gretmenler matematik dersinde
istlin yetenekli Ogrencilerine yonelik imkanlar saglayarak, onlarin matematikte
basarabildiklerini eglenererek deneyimleyebilmelerine ve kendilerine olan giivenlerini
arttirmalarina firsat vermelidirler (Anderson, 2013; Rotigel & Fello, 2004; Wilkins et
al., 2006). Eger 6gretmenler, bu ¢ocuklar i¢in ekstra bir seyler yapmazlarsa, okul
etkinlikleri onlar i¢in hayatlar1 boyunca sikic1 ve gereksiz olarak goriilecektir (Martin
& Pickett, 2013). Bu sebeple, 6gretmenler sinif igi etkinliklerini, materyallerini ya da
programlarini siniflarindaki istiin yetenekli ¢ocuklara yonelik olarak modifiye etmeli
ya da farklilastirmalidirlar (Martin & Pickett, 2013; McCollister & Sayler, 2010;
Gadanidis, Hughes & Cordy, 2011; Reis &McCoach, 2000; Rotigel & Fello, 2004;
Uyaroglu, 2011).
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Ozetle, matematikte iistiin yetenekli 6grenciler, normal simif ortamlarinda ¢ok
daha sistematik ve onlar i¢in ayrintilarin planlanabildigi bir diizene ihtiya¢ duyarlar
(Diezmann & Watters, 2003; Johnson, 2000; Sriraman, 2013; Trna, 2014). Ayrica,
iistiin yetenekli 6grencilerin kesfedilmesi ve potansiyellerinin gelistirilmesi iilkelerin
gelecegi agisindan Onemli oldugu gibi, bu Ogrencilerin egitim olanaklarindan
yaralanma haklar1 da gbéz ardi edilemeyecek bir durumdur (Baykog, Aydemir &
Uyaroglu, 2014). Eger smif ortamlari, bu cocuklarin egitimsel ve gelisimsel
ihtiyaclarina cevap veremezse, bu ¢ocuklar 6gretmenlerin goziinde en zor ve diizen
bozucu ogrenciler olarak goriilebilirler. (Chamberlin & Chamberlin, 2010). Bu
yiizden, onlara uygun egitim olanaklar1 sunmak sadece ¢ocuklarin ihtiyaglarina degil
Ogretmenlerin sinif yonetimlerine de katki saglayacaktir (Anderson, 2013; Diezmann
& Watters, 2003; Dimitriadis, 2011). Eger bu ¢ocuklar kesfedilemez, tanilandirilamaz
ve dogru yonlendirilemezlerse sinif ortamlarinda kaybolup gidebilir ve beklentilerden,
potansiyellerinden ¢ok daha az oranda bagarili olan ¢ocuklar grubuna girebilirler

(Martin & Pickett, 2013).

Erisilebilen alanyazininda c¢alismalar (Anderson, 2013; Baykog, 2010;
Chamberlin & Chamberlin, 2010; Figict & Siegle, 2008; Gadanidis et al., 2011;
Hekimoglu, 2004; Pierce, Cassady, Adams, Neumeister, Dixon, & Cross, 2011;
Rotigel & Fello, 2004; Sternberg, Ferrari, Clinkenbeard, & Grigorenko, 1996; Tieso,
2002; Tomlinson et al., 1994, Wilkins et al.,2006) istiin yetenekli 6grencilerin
ihtiyaclart dogrultusunda modifeye edilmis, farklilastirilmis, zenginlestirilmis,
hizlandirilmis egitimlerinin ya da bu g¢ocuklarin tanimlamalarinin ve 6zelliklerinin
Onemi iizerinde yogunlagmistir. Benzer sekilde, matematikte iistiin yetenekliler ile
ilgili ¢aligmalar ise bu ¢ocuklarin karakteristik 6zellikleri, tanillanmalar1 ve okullardaki
farklilastirilmis egitim ihtiyaglar1 iizerinde yogunlagmistir (Diezmann & Watters,
2003; Dimitriadis, 2011; Figic1 & Siegle, 2008; Mogensen, 2011; Rotigel & Fello,
2004; Sriraman, Haavold, & Kyeonghwa, 2013). Tiirkiye’de erisilebilen alan yazinda
ise matematikte iistiin yetenekli 6grenciler hakkinda ¢ok nadir ¢aligmalara (Altintas,
2009; Aydemir & Cakiroglu; 2013; Aygiin, 2010; Budak, 2007; Boran, & Aslaner,
2008; Karaduman, 2010) rastlanmaktadir.
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Teorideki ve pratikteki bu bosluktan yola ¢ikarak bu caligma, matematikte
iistlin yetenekli besinci ve altinci sinif 6grencilerine yonelik farklilastirilmis etkinlikler
tasarlamayr ve gelistirmeyi hedeflemektedir. Bu temel hedefe bagli kalarak,
calismanin ii¢ farkli amaci bulunmaktadir. Ilk olarak, besinci ve altinci smif
matematikte {stiin yetenekli Ogrencilere yonelik farklilastirilmis etkinliklerin
karakteristik Ozelliklerini ortaya ¢ikarmak amacglanmistir. Ayrca, bu calisma ile bu
etkinliklerin 6gretmenlere ve matematikte listiin yetenekli dgrencilere faydalarinin
incelenmesi de amaglanmaktadir. Tiim bu amaglara ve temel hedefe bagl olarak,

asagida verilen aragtirma sorularina cevap aranmistir:

- Besinci ve altinci sinif matematikte listiin yetenekli 6grencilerin zihinsel,
duygusal ve sosyal ihtyaclarin1 karsilamaya yonelik farklilastirilmig

materyaller nasil tasarlanir, gelistirilir ve degerlendirilir?

- Besinci ve altinct sinif matematikte {stiin yetenekli 6grencilerin
zihinsel, duygusal ve sosyal ihtyaglarin1 karsilamaya yonelik tasarlanan ve

gelistirilen farklilagtirilmis materyallerin 6zellikleri nelerdir?

- Besinci ve altinct smif matematikte iistiin yetenekli 6grencilere yonelik

farklilastirilmis materyallerin 6gretmenlere faydalari nelerdir?

- Besinci ve altinct sinif matematikte listiin yetenekli 6grenciler i¢in hazirlanan
farklilagtirilmis materyallerin matematikte {stiin yetenekli Ogrencilerin
zihinsel, duygusal ve sosyal ihtiyaclarin1 karsilamaya yonelik faydalar

nelerdir?

2. Yontem

2.1. Arastirma Yontemi

Bu c¢aligmanin 6nemi ve amagclar1 teoride var olan bilgilerden destek alarak
pratikte var olan problemi ¢ozmeyi gerektirmektedir. Bilindigi ve daha Oncesinde
bahsedildigi gibi, matematikte {istiin yetenekli 6grenciler normal simif ortamlarinda
kendilerine yonelik bazi egitimsel imkanlardan mahrum kalmaktadirlar. Bu sebeple,
bu ¢aligmada onlara bu egitimsel imkanlar1 saglayabilecek, hem teorik yan1 gii¢lii hem

de pratikte, gercek yasamda kullanighh olacak farklilagtirilmis materyallerin
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kullanilmast amaglanmistir. Etkinliklerin gelistirilmesinden sonra sinif ortamlarinda
etkinliklerinin ve kullanilishiliklarinin degerlendirilmesi ¢ok o6nemlidir (Nieveen,
1999). Bu sebeple, tasarlanan materyaller ger¢ek yasam ortamlarinda, yani normal
siiflarda kullanilarak her asamada gelistirilmis ve degerlendirilmistir. Bu ¢alismada,
tiim bu amaglara hizmet edebilecek en iyi yontem olarak tasarim tabanli aragtirma
metodu kullanilmistir. Van den Akker, Gravemeijer, McKenney ve Nieveen (2006),
tasarim tabanli arastirmada teori ve pratige, lirlinden ¢ok sonuca odaklanmanin,
uygulayan kisi ve katilimcilarin is birligi ile gercek yasam problemine ¢oziim
tiretmenin Onemini belirtmigtir. Yani tasarim tabanli aragtirma yontemiyle, gercek
yasamda var olan bir problemin ¢oziimiine yonelik, sistematik ¢alismalar yardimiyla
egitim Uriinlerinin tasarlanmasi, gelistirilmesi ve degerlendirilmesi gerceklestirilebilir

(Bannan-Ritland, 2003; Kelly, 2006; Plomp, 2013; Nieveen 2013).

Tasarim tabanli arastirma yontemi, egitim alaninda gelismelere ve yeni teorik
tabanli kullanilabilir bir iiriiniin ortaya ¢ikmasina olanak saglar (Trna, 2014; Trna &
Trnova, 2012). Yani, hem teoriye katkida bulunurken hem de kullanilabilir bir {iriiniin
tasarimi, gelistirilmesi ve degerlendirilmesi asamalar1 kaydedilebilir (Kennedy-Clark,
2013; Masole, 2011; Van den Akker, Gravemeijer, McKenney, & Nieveen, 2006).
Teori ve pratik arasinda koprii gérevi géren bu yontem sayesinde Ogretmenler,
arastirmacilar, okul yoneticileri, uzmanlar aragtirma ve gelistirmesiirecinin
timiineetkin olarak katilabilirler (Van den Akker et al., 2006). Bu durum da tasarim
tabanli arastirma modelinin diger arastirma modelinden farkli olarak insanlarin is
birligi ve etkilesim igerisinde olarak, grup calismasi sonucunda bir {iriin ortaya
¢ikarilmasini saglar (McKenney, 2006). Bu sebeplerden dolayi, her ne kadar ¢ok
yaygin kullaniliyor olmasa da iistiin yetenekliler alaninda tasarim tabanli aragtirma
modelinin kullanilmasi etkili ve uygun olabilmektedir. (Jen, Moon & Samarapugavan,
2015). Bu arastirma modeli, bu ¢alismanin amaglar ile ortiiserek maksimum etkiyi

saglayacagi diisiincesi ile kullanilmistir.
2.2. Arastirma Evreleri ve Veri Toplama

Calisma on arastirma evresi ve prototip evresi olmak tizere iki temel arastirma
evresinden olusmaktadir (Sekil 2.1). On evre asamas1 var olan durumu anlamak ve

teorik cergeve olusturmak adina gerekli ve onemlidir (Clark, 2013). Bu asamada,
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gercek yasamda var olan problemi tanimlayabilmek ve anlamlandirabilmek amaciyla
ihtiyag ve ¢evre analizi gergeklestirilmistir. Tirkiye’deki tistiin yetenekli ¢ocuklarin
matematik dersleri hakkindaki goriisleri alindiginda, bu ¢ocuklarin kendilerine uygun
etkinliklerden yoksun olduklar1 g6iilmiistiir (Aydemir & Cakiroglu, 2013). Ayirica,
ogretmenlerin siiflarindaki iistiin yetenekli ¢cocuklara yonelik goriisleri alindiginda
ise, bu konu hakkindaki bilgilerinin yetersiz oldugu ortaya c¢cikmistir (Bayko¢ &
Aydemir, 2014). Matematikte tstiin yetenekli Ogrenciler, dgretmenleri ve Ornek
farklilastirilmis materyaller hakkinda alan yazin taramasi yapilarak konu hakkinda
detayli ve bilimsel bir ¢erceve olusurulmaya calisilmistir (Anderson, 2013; Baykog,
2010; Chamberlin & Chamberlin, 2010; Figic1 & Siegle, 2008; Gadanidis, Hughes &
Cordy, 2011; Hekimoglu, 2004; Pierce, Cassady, Adams, Neumeister, Dixon, &
Cross, 2011; Rotigel & Fello, 2004; Sternberg, Ferrari, Clinkenbeard, & Grigorenko,
1996; Tieso, 2002; Tomlinson, Tomchin, & Callahan, 1994, Wilkins et al.,2006).

Bunlarin yani sira, kritik insanlarla goriisme, arastirmacinin kendi deneyimleri,
konferanslardan elde edilen doniitler gibi resmi olmayan diger 6n arastirma caligmalari
da var olan problem durumunu agik¢a ortaya koymak adina on arastirma evresi
kapsaminda gerceklestirilmistir. Benzer amagla, lstiin yetenekli ¢cocuklarin egitimi
alaninda bir uzman, diger 6gretmenler ve uygulayicilar ile de goriigmeler yapilarak
konu hakkinda biitiinsel bir bakis acis1 kazanilmaya calisilmistir. Boylece, 6n
aragtirma evresinden elde edilen tiim veriler yonlendirme saglayarak ¢alismanin digsal
gecerliligine (Van den Akker et al., 2006; Masole, 2011) ve taslak tasarim ilkelerinin

sekillenmesine katkida bulunmustur.
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Sekil 2.1 Arastirma Evreleri (p.46)

Aragtirmanin ikinci evresi olan prototip evresinde ise 6n arastirma evresinde
elde edilen veriler 15181nda, tasarlanan farklilagtirilmis materyallerin gelistirilmesi ve
degerlendirmesi gerceklestirilmistir (Clark, 2013; Masole, 2011; Van den Akker,
Branch, Gustafson, Nieveen, & Plomp, 1999).Protiplerin gelistirilmesi ve
degerlendirilmesi gercekyasam problemlerinin ¢6ziimii siirecinde tasarim iirlinlerinin
stirekli ve sistematik bir sekilde degerlendirilerek diizenlemeler yapilmasina olanak
saglar(McKenney, Nieveen & van den Akker, 2006). Boylece, tasarim ilkeleri teori ve

uygulama ile beslenerek son halini almis olur (Masole, 2011).

Prototipler ve alan deneyi olarak iki ayr1 kisma ayrilan bu evrede, prototipler
asamasinda veriler Ankara/Altindag bolgesinde bulunan bir devlet okulunda gorev
yapan ii¢ 6gretmen ile dort ayr siniftan elde dilmistir. Bu smiflarda bulunan 115
ogrenciye, tez kapsaminda Tiirkgeye uyarlanma galismasi yapilan Ustiin Yetenekli
Cocuklar I¢in Matematiksel Beceriler Testi (TOMAGS) uygulanmistir. Ogretmen
aday gosterme ve o6grencilerin TOMAGS sonuglarima gore yedi 6grenci ¢alisma
stirecinde matematikte {istiin yetenekli olarak belirlenmistir. Diger taraftan, alan

deneyi asamasinda ise veriler Ankara/Yenimahalle bolgesinde bulunan bir devlet
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okulunda gorev yapan 6gretmen ile iki ayr1 siifta bulunan 6grencilerden 2014-2015
egitim 6gretim yil1 bahar doneminde toplanmistir. Toplam 61 6genciye uygulanan
Ogretmen aday gosterme ve TOMAGS sonucunda 6grencilerden sekizi matematikte
istiin yetenekli olarak belirlenmistir. Asagida, alt katgorilere ayrilarak bu prototip

asamalar1 hakkinda bilgi verilmistir.
2.2.1. Prototip-1 ve Pilot Calisma

On arastirma evresinden elde edilen veriler 15181nda, besinci ve altinci simif
ogrencilerine yonelik sayilar alt 6grenme alanina iliskin kirk farkli etkinlik taslak
tasarim ilkeleri yonlendirmesi ile ilk prototip olarak diizenlenmistir. Tasarlanan
farklilagtirilmis materyaller, Ankara/Cankara bdlgesinde bulunan bir 6zel okulda
arastirmaci tarafindan 2014-2015 giiz dénemi boyunca pilot ¢alisma siirecinde
degerlendirilmistir. Materyaller anlasilabilirlik, uygulanabilirlik ve uygunluk
acisindan aragtirmaci tarafindan degerlendirilerek siirekli revize edilmistir. Bu siirecte
arastirmacinin, uygulayict ve gézlemci olarak ¢oklu role sahip olmasi materyallerin
uygulanabilirligine iliskin giiclii ve zayif noktalarin1 birinci gézden gorebilme ve
aninda diizeltmeye olanak saglamasi agilarindan faydali olmustur (Patton, 1990;
McKenney, Nieveen, & Van den Akker, 2006; Van den Akker et al., 2006). Bunun
yani sira, 6grencilerle yapilan goriismelerde etkinliklerin revize gerektiren noktalar

ve matematik derslerinde kullanim1 hakkindaki yorumlar alinmistir.
2.2.2. Prototip-2

Prototip-1°den elde edilen verilere gore gelistirilen materyaller ve tasarim
ilkeleri ile prototip 2 diizenlenmistir. Ardindan, bu prototip 2 formundaki materyaller
ve ilkeler hakkinda ii¢li matematik egitimi alaninda, biri ise iistiin yetenekliler alaninda
olmak {izere dort ayr1 uzman goriisii bireysel olarak alinmistir. Igerik, teknik yeterlilik,
seviyeye uygunluk ve sinif ortamlarinda kullanislilik {izerine uzman degerlendirmesi

yapilan materyaller asagida verilen dokiimanlari icermistir:

- Matematike iistiin yetenekli ¢cocuklar i¢in farklilagtirilmig etkinlikler,
- Her etkinlik i¢in karakteristik 6zelliklerin (tasarim ilkeleri) belirlendigi tablo

(Appendix A),
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- Etkinliklerin orta 6gretim matematik miifredat: kazanimlariyla
iliskilendirilmesi (MoNE, 2013, Appendix, B),

- Farklilagtirilmis materyallerin 6zelliklerinin islemsel tanimlari,

- Etkinliklerin olasi sinif i¢i kullanimlarina yonelik oneriler (Appendix C),

- Uzmanlar igin etkinliklerin uygunluguna iliskin kontrol listesi (Appendix D).

Boylece, prototip-2 matematiksel altyapi, istiin yetenekli c¢ocuklar ve
matematik i¢in uygunluk, matematik derslerinde kullanilabilirlik ve materyallerin
karakteristik  Ozellikleri bakimindan uzmanlar tarafindan degerlendirilmistir.
Uygulama alaninda kisilerle yapilan is birligi kadar, uzmanlarla yapilan is birligi de
materyallerin kullanilabilirligi ve uygunlugu bakimimdan 6nemli bir role sahiptir
(Cobb et al., 2003; Masole, 2011). Bu sebeple, bu asama farklilastirilmis matematik
etkinliklerinin gegerliligi ve uygulanabilirligi hakkinda énemli ipuglar1 saglamistir

(Plomp & Nieveen, 2007).
2.2.3. Prototip 3

Uzman goriiglerinden ve geri doniitlerden elde edilen veriler prototip-3‘iin
gelistirilmesini saglamistir. Son seklini alan prototip, daha dnce bahsedilen bir devlet
okulunda gorev yapan ilic ayr1 matematik O0gretmeni tarafindan bes farkli sinifta
denenmistir. Bu okul, arastirmaci tarafindan iki ayr1 sebepten dolay1r amacl 6rneklem
olarak secilmistir. Ilk sebep, okulda gorev yapan dgretmenlerden birinin etkili, verimli
ders isleyisi, bilimsel ¢alisma yapma tecriibesidir. Ikinci sebep ise, pilot calismanin bir
0zel okula devam eden ve ailelerinin sosyo-ekonomik seviyeleri yiiksek olan
ogrencilerle gerceklestirilmis olmasidir. Diger bir deyisle, etkinliklerin sosyo-
ekonomik ve bagar1 seviyesi daha diisiik okullarda da etkili olup olmadig1 incelenerek
etkinliklerin genellenebilirligini arttirmak amaglanmigtir. Bu sebeple ilk olarak
Ogretmen ve okul, amaclama yoOntemiyle sec¢ilmistir. Bu okulda gorev yapan
matematik 6gretmenlerinden diger iki tanesi ise elverisli Ornekleme ydntemiyle

calismanin katilimcilart olarak se¢ilmistir.

Calismanin veri toplama siirecine gelindiginde iicgenlestirme teknigi
kullanilarak olay ve durum hakkinda daha genis ve biitliinsel bakis elde etmek

amaclanmistir (Masole, 2011; Maxcy, 2003). Bu baglamda, 6gretmen ve 6grencilere
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yonelik goriismeler, gozlemler, icerik ve dokiiman analizleri veri toplama araglari

olarak kullanilmistir.

Calismanin baslangicinda, arastirmaci, katilimecir Ogretmenler ve okul
yoneticisi ile siire¢ hakkinda genel bilgilendirme saglamak amaciyla bir toplanti
yapilmistir. Bu toplanti sonrasinda, gretmenlerin ilk goriislerinin alindig bireysel
yar1 yapilandirilmis goriismeler gercgeklestirilmis ve onlarin simiflarindaki iistiin
yetenekli c¢ocuklar, bu c¢ocuklarin Ozellikleri ve ihtiyaglart hakkindaki
farkindaliklarinin ortaya ¢ikarilmasi amacglanmistir (Appendix E). Bu goriismelerden
sonra, Ogretmenlere istiin yetenekli Ogrencilerin &zellikleri ve farklilastirilmig
etkinlikler hakkinda bilgi vermek amaciyla tekrar bir toplanti yapilmis ve
ogretmenlere okumalari ve takip etmeleri i¢in bazi kaynaklar 6nerilmistir. En 6nemlisi
ise, 6gretmenlerden prototip-3‘te son halini almis olan etkinlikleri ve tasarim ilkelerini
incelemeleri ve her etkinligi icerik, uygulanabilirlik bakimlarindan yorumlamalari
istenmistir. Tim bu incelemeleri yaparken ise, smiflarindaki matematikte {stiin
yetenekli olablecegini tahmin ettikleri cocuklar1 aday gostermeleri istenmistir.
Ardindan, bu smiflarda bulunan ¢ocuklarin tiimiine TOMAGS testi uygulanarak,
calismanin Ogrenci Orneklemi olan yedi matematikte {istiin yetenekli Ogrenci

belirlenmistir.

Uygulama oncesi etkinlikleri inceleyen 6gretmenlerle etkinliklerin igerigi,
uygulanabilirligi ve gerekli diizeltmeler hakkinda ara goriismeler yapilarak her
O0gretmenin kendisine gore bir zaman ve etkinlik ¢izelgesi olusturmasi saglanmistir.
Boylece, her 6gretmen hangi ders saatinde, hangi etkinligi kullanacagina dair bir plan
ve program yapmistir. Bu programa bagl kalarak, 6gretmenler alti hafta boyunca
siiflarinda materyalleri kullanmis, arastirmaciyla birlikte 6grenci tepkilerine, igerik
ve kullanilabilirligine gore siirekli diizenlemeler yapmistir. Boylece, deneme
uygulamalari siiresince etkinlikler arastirmaci, 6gretmenler ve 6grencilerin is birligi
ile degerlenidirilerek gelistirilmistir (Masole, 2011). Alt1 hafta sonunda tamamlanan
etkinliklerden sonra, ayni 6gretmenlerden yari yapilandirilmig goriisme araciligiyla
uygulamalar hakkindaki goriisleri, uygulamanin 6grencilerine ve kendilerine etkileri
ve faydalar1 hakkinda bilgi toplanmis ve 6gretmenlerin iistiin yetenekli cocuklar

hakkindaki goriisleri ve farkindaliklarini yapilan ilk goriismelerle karsilagtirmak
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amactyla veriler toplanmistir (Appendix F). Ayrica Ogretmenlerden, her etkinlik
sonrasinda etkinlik sonrasi degerlendirme kagidini doldurmalar1 ve goriislerini

bildirmeleri istenmistir (Appendix I).

Diger taraftan, calismanin diger katilimcilart olan &grencilerden de benzer
yontemlerle veriler toplanmuistir. Ogrencilerle, matematik dersleri hakkindaki
gorusleri, ihtiyaglar1 ve beklentileri hakkinda 6n goriisme yapilmistir (Appendix G).
Uygulama boyunca, 0Ogrencilerden yapilandirilmamis goriismeler, Ogrenci
degerlendirme formlar1 (Appendix K), etkinlik sonras1 goriis formlar1 (Appendix J) ve
etkinlik kagitlart yoluyla stirekli veri toplanmistir. Uygulama sonrasinda ise,
Ogrencilerle son goriismeler yapilmig ve Ogrencilerin matematik dersi, yapilan
uygulamalar ve bu materyellerin siniflarinda kullanimina iliskin fikirleri alinmistir

(Appendix H).

Tiim bunlara ek olarak, arastirmaci siire¢ boyunca gozlemler yapmis ve bir
glinliik tutarak revize edilmesi gereken noktalar, s6zel olmayan olumlu ya da olumsuz
ogrenci tepkileri, 6gretmenlerin zorluk ¢ektigi durumlar gibi durumlar1 not etmistir.
Ayrica, yapilan goriismeler ve tim smif i¢i uygulamalar, calisma sonrasinda
incelenmesi amaciyla ses kaydma alinmistir. Tim bu toplanan veriler ve
degerlendirmeler 15181nda prototip-3’iin sinif ortaminda denenme siireci tamamlanmis

ve bir sonraki boliimde bahsedilen prototip-4 olusturulmustur.
2.2.4. Prototip 4

Prototip 3’lin ii¢ ayr1 Ogretmen ile bes farkli simif ortaminda denenmesi
sonrasinda, uygulama siirecinde siirekli elde edilen doniitler yardimiyla prototip-4
olusturulmustur. Bu siire¢ icerisinde dgretmenlerin diizenlenmesini ya da eklenmesini
istedikleri baz1 noktalar olmustur. Ornegin, ilk uygulama sonrasinda dgretmenlerin
talebi tizerine Ogrenci etkinlik formunun yani sira, kendileri i¢in agiklamalarin,
vurgulanmasi gereken noktalarin ve uygulamaya iliskin ipuglarinin bulundugu bir
kitap¢ik hazirlanarak onlara verilmistir. Ayrica tiim 6gretmenlerin talebi {izerine bu
kitapgiklara etkinliklerin cevap anahtarlar1 eklenmistir. Bunlarin yani sira, bazi
etkinliklere 6grenciler agisindan daha kullanisli olmasi ve tasarim ilkelerine uygunluk

bakimindan degisiklikler yapilmistir. Uygulama boyunca, ilgi ¢ekiciligi zorlugu ya da
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disiplinleraras1 uygulamalarin gerekliligine dair vurgulanmasi gereken noktalar
degistirilerek etkinliklerin asil amaglarina uymasi ve 6grencilerin ihtiyaglarina cevap

verebilmesi adina 6nemli degisiklikler yapilmistir.

Tiim bunlara bagl olarak, gerekli bulunan durumlarda tasarim ilkelerinde de
baz1 diizenlemeler yapilmustir. Ornegin, iki ayr1 baslik altinda dagimik olarak ele alinan
taslak tasarim ilkeleri 6gretmenlerin ve arastirmacinin isbirligi sonucunda vardig
karar ile icerik bakimindan, etkinlik c¢esidi bakimindan ve uygulama metodu
bakimindan 6zellikler olarak ii¢ ayr1 baslik altinda toplanmistir. Zorlayici, ilgi ¢ekici
ve ust diizey diisiinme gerektiren etkinlik 6zelliklerinin igerik bakimindan tasarim
ilkeleri olarak ele alinmasi gerektigine karar verilirken, problem ¢ézme, zeka sorusu,
matematik bulmacasi, disiplinleraras1 etkinlik gibi 6zelliklerin etkinligin gesidini
bildirdigine ve bu baglik altinda toplanmas1 gerektigine karar verilmistir. Tiim bu
ozellikler bakimindan gelistirilen etkinliklerin sinif i¢erisinde uygulanmasina yonelik
tasarim ilkeleri ise uygulama metodu bakimindan 6zellikler olarak ele alinmistir. Tiim
bu materyallere ve tasarim ilkelerine yonelik olarak yapilan diizenlemelerle prototip-
4 elde edilmis ve bir sonraki boliimde anlatilanlarin deneyiminde uygulanmaya hazir

hale getirilmistir.
2.2.5 Alan Deneyi

Bilindigi iizere prototiplerin alan deneyi Oncesi gergek yasam ortamlarinda
denenmesi ¢alismanin giivenilirligini artirmaktadir (Clark, 2013). Prototiplerin
denenmesi sonucunda elde edilen Prototip-4, alan deneyi ¢alismasinda Ankara/
Yenimahale bolgesinde bulunan bir devlet okulunda gérev yapan bir 6gretmen ile iki
ayn sinifta uygulanmistir. Boylelikle materyallerin kullanigliligr ve etkililigi farkl

sosyo-ekonomik seviyelere sahip ortamlarda denenmistir.

Alan deneyi ¢alismasinda etkinlikler, bilimsel arastirma deneyimi ve etkin sinif
i¢i 6gretimi sebebiyle amagli olarak se¢ilmis olan 6gretmenin matematik siniflarinda
bes hafta boyunca uygulanmistir. Diger uygulamalardan farkli olarak, alan deneyinde
ogretmen odak noktasi olarak tutulurken, aragtirmaci geri planda durarak dgretmene

destek saglamistir. Bu wuygulamanin sebebi, etkinliklerin simif igerisindeki
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uygulanabilirligi, kullanislilig1 ve etkililiginin arastirmacinin direk destegi olmadan

O0gretmen tarafindan nasil gergeklestirilebildiginin incelenmesidir.

Arastirma siirecinin diger basamaklar1 deneme uygulamalarinda oldugu gibi
ilerlemistir. Smiflarda bulunan tiim 6grenciler, 6gretmen aday gésterme ve TOMAGS
sonuglarina gore degerlendirilerek matematikte istiin yetenekli olan sekiz &grenci
belirlenmistir. Calismaya katilan 6gretmenin iistiin yetenekli ¢ocuklar ve ihtiyaglari
hakkindaki goriisleri yapilan ilk goriigme sirasinda alinmis ve ardindan 6gretmen konu
hakkinda bilgilendirilerek ona ¢esitli kaynaklar sunulmustur. Kaynaklarin 6gretmene
sunulmasindan bir hafta sonra &gretmenle tekrar gorligme yapilarak 6gretmenin
programina, miifredat ve Ogrencilerinin durumuna gore bir zaman c¢izelgesi
olusturulmustur. Siif goézlemlerinin 0gretmen tarafindan yapildigr alan deneyi
uygulamasinda, Ogretmen ayrica Ogrencilerinden ‘etkinlik sonrasi formlari’ ve
‘dgrenci degerlendirme formlar:’ n1 toplamistir. Onceki uygulamalara benzer sekilde,
Ogrenciler ve 0gretmenle ilk ve son goriismeler yapilmis, etkinliklerin kullaniminin
goriiglerindeki farkliliklara etkisi incelenmistir. Bunun yani sira, etkinlikler
uygulanirken materyallere ya da tasarim ilkelerine yonelik gereken diizenleme ya da
degistirmeler anlik yapilarak etkinliklere iligkin son prototipin gelistirilmesi

saglanmstir.
2.3.Veri Analizi

Nitel ¢aligmalarin dogas1 geregi, bu ¢alismanin veri analiz siireci pilot calisma
ile baglamis ve veri toplamanin sonuna kadar devam etmistir. Yani, nitel aragtirma
siirecinde veri toplama ve analiz siiregleri i¢ ice ve bire bir baglantili oldugu icin
(Creswell, 2007, Glaser & Strauss, 1967) calisma boyunca siirekli analiz
gerceklestirilmistir (Miles & Huberman, 1994).

Veri analizi siiresince siirekli arastirma sorularini hatirlamak ve bu gercevede
analizlere yon vermek onemlidir (Miles & Huberman, 1994). Bu sebeple, veri
analizinin her asamasinda arastirma sorularina paralellik gozetilmistir. Ayrica,
verilerden yeterli ya da net bilginin elde edilemedigi durumlarda katilimcilarin

kendilerine sorular sorularak gerekli noktalar netlestirilmistir. Analiz siireci boyunca
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Ogretmenler icin “TS, TM, TN, TR” 6grenciler i¢in ise “S1, S1, S3 vb...” gibi

rumuzlar kullanilmistir.

Verilerin analizi siirecinde dogru yolu izleyebilmek igin, tasarim tabanli
arastirma ve benzer verilerin analizleri hakkinda fikir sahibi olmak adina ilk olarak,
ilgili literatiir taramast gergeklestirilmistir. Bunun yan1 sira, aragtirma amacina en
uygun olacak sekilde Merriam’in (1998) nitel caligmalara uygun olarak bahsettigi alti
¢esit analiz yontemi incelenmistir. Tasarim tabanli arastirma metodu temellendirilmis
teori caligmalarina benzetilmektedir ve siirekli karsilastirmali analiz, bu yontemde en
cok kullanilan analiz yontemidir (Merriam, 1998). Tiim bu sebeplerden dolayz, stirekli
karsilastirmali analiz metodunun ¢alismanin amacina ve arastirma sorularina en uygun

analiz yontemi olduguna karar verilmistir.

Ayrica, ¢aligma verileri Glaser ve Staruss (1967)’ un bahsettigi arastirma analiz
asamalari ile analiz edilmistir. Ilk olarak, 6grenci ve 6gretmen goriismeleri ile sinif ses
kayitlar1 veri analizinin 6n gereksinimini yerine getirmek amaciyla (Cormack, 1991;
Creswell, 2009) yazil1 hale getirilmistir. Ttim bu veriler, aragtirmacinin notlari, 63renci
ve 6gretmen etkinlik sonrasi formlari, ¢alisma kagitlar1 ve degerlendirme formlari ile
bir araya getirilmistir. Bu farkli veri kaynaklar1 tiggenlestirme metoduyla daha
giivenilir bulgular elde edilmesine yardimci olmustur (Denzin, 1989). Kodlama ve
kategoriler asamasina gecilmeden Once, tlim veriler bastan sonra bir ka¢ defa okunarak
biitiinciil bir bakis acist saglayabilmek i¢in incelenmistir (Creswell, 2007). Ardindan
analiz icin gerekli ve ilgili olan veriler ile digerleri birbirinden ayrilmistir (Glaser &
Straus, 1997). Goriismelerden elde edilen verilerin kodlanmasinin ardindan, Oriintii
olusturan benzer kategoriler bir araya getirilerek ilk taslak kategoriler olusturulmustur.
Ardindan, gozlemlerden, formlardan elde edilen diger veri setleri ile benzer

ortintiilerin ve kategorilerin varlig1 iizerine inceleme yapilmistir.

Bu siire¢ i¢inde kodlamalarin tanimlar1 analiz siirecinin saglikli ve tutarh
yiirlimesi agisindan ¢ok dnemli oldugu i¢in (Miles & Huberman, 1994), kategori ve
kodlamalar siire¢ boyunca ayni anlamlarda kullanilmaya c¢alisilmistir. Tim veri
setlerinde inceleme yapilirken baz1 kategoriler ihtiyaca gore elenmis, bazi
kategorilerin igerikleri degistirilmis ya da genisletilmistir. Hatta baz1 durumlarda, iki

farkli kategori bir araya getirilerek yeni anlamlar kazandirilmistir. Boylece, siireg
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sonucunda siirekli karsilastirilan ve degerlendirilen veriler ile kesin kategoriler elde
edilmistir. Tim gerekli verilerin uygun kategoriler altinda toplandigi ve yeni
kategorilerin olusmadig1 goriilerek (Lincoln & Guba, 1985) kategorilerin doyuma
ulastigi sonucuna varilmistir. Ardindan, her kategori kendi igerisinde incelenerek
gerekli gorillen durumlarda kategoriler, alt kategorilere ayrilmis; hatta bazi
durumlarda alt alt kategorilere ayrilmistir (Creswell, 2007). Boylece veri analizleri
sonucunda bir sonraki boliimde anlatilacak olan {i¢ temel kategori ve alt kategorileri

elde edilmistir.
3. Bulgular ve Oneriler

Calisma bulgulari matematik derslerinde kullanilmak iizere, matematikte iistiin
yetenekli ¢ocuklara yonelik olarak gelistirimis olan farklilagtirilmig etkinliklerin
ozellikleri, 6gretmenlere ve matematikte iistiin yetenekli 6grencilere yonelik faydalar

olmak {izere ii¢ ayr1 grupta ele alinmistir.

3.1.Besinci ve Altinc1 Stmf Matematikte Ustiin Yetenekli Cocuklara Yonelik
Farkhilastirilmis Etkinliklerin Ozellikleri

Tasarim tabanli arastirma siirecinde tasarlanan ve gelistirilen farklilagtirilmis
etkinlikler ile taslak tasarim ilkeleri siire¢ sonunda son seklini almig ve temel tasarim
ilkeleri olarak bahsettigimiz o6zellikleri belirlenmistir. Matematikte {istiin yetenekli
ogrencilere yonelik gelistirilen farklilagtirllmig etkinliklerin asagida bahsedilen iig
temel 6zellige sahip olmas1 gerektigi goriilmiistiir. Ayrica bu ii¢ temel 6zellige sahip
olmasi beklenen etkinliklerin, bu o6zelliklerin alt kategorilerinden en az birini

saglamasi gerektigine karar verilmistir.
3.1.1. licerik Bakimindan Ozellikler

Farklilagtirilmig etkinliklerin 6zeliklerinin igerik bakimindan asagida belirtilen
tic alt kategoriye ayrildigi ve etkinliklerin bu alt kategorilerden en az birinin

ozelliklerini saglamasi gerektigi goriilmiistiir.

Zorlayic1: Zorlayicilik ve anlamda karmasiklik, dstiin  yetenekli g¢ocuklarin

etkinliklerinde bulunmasi gereken 6zelliklerden biridir (Chamberlin, 2002; Deizmann
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& Watters, 2001, 2005; Gavin, Casa, Adelson, Sheffield & Spinelli, 2007; Karaduman,
2010; Sriraman, 2003).

flgi Cekici: Ustiin yetenekli dgrencilere yonelik gelistirilen etkinliklerin ilgi cekici
olmasi, oOgrencilerin dikkatini ¢ekebilmesi adma Onemlidir (Johnson, 2000;
Karaduman, 2010; Wilkins, Wilkins, & Oliver,2006). Bu yiizden, siradan olmayan,

yenilik¢i, dikkat ve merak uyandiran etkinlikler bu cocuklara sunulmalidir.

Ust Diizey Diisiinme Gerektiren: Ustiin yetenekli o6grencilerin ihtiyaglarmi
karsilayabilmek i¢in onlarin etkinliklerini farklilastirirken onlara st diizey diistinme
becerilerini kullanmalarin1  gerektiren etkinlikler sunulmalidir (Chamberlin &
Chamberlin, 2010; Freiman, 2006; Karaduman, 2010; Sriraman, 2003). Boylelikle,
ogrencilere elestirel diisiinme becerileri kazandirilmis olur ki, iistiin yetenekli gocuklar
bu anlamda gelistirilmesi gereken dogal bir beceriye sahiptir (Ktistis, 2014). Bu
etkinliklerin tasarlanmasinda Bloom (1956)’un taksonomisinden faydalanmak anlamli
bir yol olacaktir. Bu taksonomiye gore analiz, degerlendirme ve yaratma basamaklari

iist diizey diisiinme becerilerini ifade etmektedir (Anderson et al., 2001).
3.1.2. Etkinlik Cesidi Bakimindan Ozellikler

Farklilagtirilmis materyallerin 6zeliklerinin etkinlik ¢esidi bakimindan asagida
belirtilen alt1 alt kategoriye ayrildigi ve etkinliklerin bu alt kategorilerden en az birinin

ozelliklerini saglamasi gerektigi goriilmiistir.

Problem Cozme Etkinligi: Problem ¢ozme etkinlikleri, listiin yetenekli ¢ocularin
egitimsel siireclerine dahil edilmelidir (Freiman, 2006; Gavin, 2009; Greenes, 1997,
Karaduman, 2010; Pierce, Cassady, Adams, Neumeister, Dixon, & Cross, 2011,
Renzulli, 1986; Tieso, 2002). Bu anlamda, rutin olmayan, (Arslan & Altun, 2007),

gercek yasamla iliskili ya da matematiksel modelleme problemleri yararli olacaktir.

Disiplinleraras1 Etkinlikler: Branglar ya da disiplinleraras1 kaynasmay1 gerektiren
disiplinleraras1 etkinlikler (Beane, 1997), iistiin yetenekli dgrencilere matematigin
diger bilimler icerisindeki veya gergek yasamdaki roliinii dikkat ¢ekici bir bicimde
ortaya ¢ikarabilecegi i¢in 6nemlidir (Berger, 1991; Freiman, 2006; Greenes, 1997,
Karaduman, 2010; Renzulli, 1986; Sriraman, & Sondergaard, 2009). Ornegin,
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matematigin tarihi (Aydemir & Cakiroglu, 2013, fen ve matematik (Aydemir &
Tekso6z; 2014; Jianguo, 2004), matematik ve dil iligskisini yansitan etkinlikler bunlara

Ornektir.

Miifredat Otesi Etkinlikler: Ustiin yetenekli Ogrencilerin normal miifredat
kazanimlarinin iistiindeki etkinliklerle karsilastirilmasi onlarin daha fazlasini 6grenme

ihtiyaclarimi karsilamak ve meraklarini gidermek adina faydali olacaktir (Rotigel &

Fello, 2004; Johnson, 2000; Karaduman, 2010).

Teknoloji Tle Desteklenmis Etkinlikler: Bircok iistiin yetenekli cocugun teknoloji
kullanim1 adina yetenekli, ilgili ve basarili oldugu gerceginden yola ¢ikarak, onlarin
motivasyonlarint  saglama noktasinda teknolojinin matematik etkinliklerine
ilistirilmesi faydali olacaktir (Johnson, 2000; Siegle, 2004). Ayrica teknoloji,
ogrencilere kendi gelisimsel hizlar1 dogrultusunda ilerlemelerine olanak sagladigi i¢in
(Kaput, 1992; Ozgakir, 2013) farklilasan ihtiyaclarina cevap verebilmek adina anlamli

bir secenek olarak goriilebilir.

Zeka Sorusu Etkinlikleri: Ustiin yetenekli 6grencilere zeka sorusu etkinliklerinin
sunulmas1 daha fazlasini diisiinme, merak etme ve motivasyonunu artirma ihtiyact
duyan bu ¢ocuklar i¢in etkili seceneklerden biri olabilir (Baykog, 2011; Johnson, 2000;
Freiman, 2006).

Matematik Bulmacasi: Ustiin yetenekli ¢ocuklarin etkinliklerini farklilastirmak,
motivasyonlarini ve yaraticiligi arttirmak adina matematik bulamacalarini1 6grenciler
icin gelistirmek ve saglamak, ihtiyaglarmi1 karsilamaya yardimci olabilecek

etkinliklerdendir (Freiman, 2006; Gavin et al., 2009).
3.1.3. Uygulama Metodu Bakimindan Ozellikler

Farklilagtirilmis materyallerin 6zeliklerinin uygulama metodu bakimindan
asagida belirtilen yedi alt kategoriye ayrildigina ve etkinliklerin bu alt kategorilerden

en az biri ile uygulanmasinin uygun olanacagina karar verilmistir.
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Tim Smf Uygulamasi: Bu metod ile, farklilastirilmis etkinlikler normal simif
etkinlikleri gibi, ayn1 anda tiim sinifta bulunan 6grencilerin faydalanabilecegi sekilde
uygulanabilir (Chamberlin & Chamberlin, 2010). Boylelikle iistiin yetenekli
cocuklarin etiketlenme ya da ayricalikli davranilma problemi ortadan kalkmis olur.
Tiim siif uygulamasi siiresince, zorluk ¢eken diger 6grenciler i¢in 6gretmen zaman
tanidiktan sonra ipuglar1 verebilir ya da bir ka¢ arkadasiyla ortak ¢alisma yapmasina

izin verilebilir.

Ustiin Yetenekli Ogrenci I¢cin Bireysel Uygulama: Farklilastirilms etkinlikler iistiin
yetenekli cocuga ayri olarak, ekstra bireysel ¢alisma seklinde sunulabilir (Chamberlin
& Chamberlin, 2010). Boylece, bu ¢ocuklarin sinifta sikilmama, daha fazlasini isteme
ve zorlanma ihtiyaglarina ¢6ziim bulunmus olur. Fakat bu noktada, etkinliklerin {istiin
yetenekli ¢ocuklara ayricalikli olduklari igin veriliyor olmasindan ve dikkat cekici
uygulamalardan sakinilmasi énemlidir. Bu sebeple, sinif icinde bireysel ek c¢alisma
alabilecek durumlarin 6gretmen tarafindan oOncesinde belirtilmesi Snemlidir.
Ornegin, smif iginde tamamlanmasi gereken etkinliklerini bitiren her égrenciye bu
farkli etkinliklerin verilebilecegi tiim sinifa sdylenmeli, iistiin yetenekli ¢ocuk gibi

etkinligi bitiren diger ¢ocuklarin da yararlanmasi saglanmalidir.

Matematik Merkezi Uygulamasi: Matematik merkezi uygulamasi, simnif iginde
ogrencilerin kendilerinin ya da Ogretmenlerinin olusturabilecekleri, zorlayici,
eglenceli, ilging matematiksel etkinliklerin, kaynaklarin, arastirmalarin bulundugu bir
uygulamadir (Diezmann & Watters, 2001; Hannah et al. 2011; Sriraman, &
Sondergaard, 2009; Wilkins et al., 2006). Gelistirilen farklilagtirilmis materyaller sinif
icerisinde belirlenen bu merkeze koyularak, 6gretmenin ve sinifin birlikte aldigi
kurallar dahilinde kullanilabilir. Yine bu noktada, merkezden tiim 6grencilerin, belirli
kosullar dahilinde yararlanabilecegi ve etkinliklerin tiim ¢ocuklar i¢in oldugu vurgusu
unutulmamalidir. Bu materyallere ek olarak, ¢alisma siirecinde gozlemlendigi gibi
TUBITAK Yaymlar kitaplari, Bilim Cocuk, Diinyali gibi arastirma dergileri, akil
oyunlart ya da bulmacalar1 gibi dergiler bu merkezde cocuklarin kullanimi igin

bulundurulabilir.
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Proje Tabanh Uygulama: Etkinlikler, 6grencilerin kendi basina ya da grup halinde
belirli bir siire¢ boyunca tamamlayabilecekleri proje tabali uygulama ile 6grencilere
sunulabilir (Diffily, 2002; Stanley, 2012). Siire¢ igerisinde 6grenci uygulamalarinin
takibi ¢ok 6nemli olup 6grencilerin bos zamanlari, tenefiis aralari, okul dis1 zamanlar
gibi donemlerde bu uygulamalar1 tamamlamalar1 ancak belirli kurallar1 belirli siireler
icinde yerine getirmeleri vurgulanmalidir. Aligma siiresince, dgretmenlerin etkinlik
gesitleri arasinda en fazla matemiksel modelleme etkinliklerini bu uygulama ile
kullandiklar1 goriilmiistiir. Bu durumun ise modelleme problemlerinin dogas1 geregi
daha genis diisiince ve zamana yayilabilen Ozelliklerini kullanma ihtiyacindan,
ogretmenlerin ise smif ortamlar1 igerisinde yeterince vakit ayiramadiklarindan

kaynaklandig: diisiiniilmektedir.

Baz1 Ogretim Metodlari: Tartisma, Kesfetme, Sorgulama: Tartisma (Johnsen &
Ryser, 1996), kesfetme (Johnson, 2000; Wilkins et al. 2006), sorgulama (Johnson,
2000; Sriraman & Sondergaard, 2009) metodlari, gelistirilen etkinliklerin etkili
uygulanabilmesi ve iistiin yetenekli 6grencilerin gelisimsel ve 6grenme ihtiyaglarina

cevap verebilmesi bakimindan uygun bulunmustur.

Odev Etkinligi Uygulamasi: Gelistirilen farklilastirilmis etkinlikler 6grencilere
o0dev seklinde uygulanabilir (Johnson, 2000). Bu baglamda, c¢alisma siirecinde
gdzlemlenen farkli uygulama teknikleri kullanilabilir. Ornegin, 6gretmenler smiftaki
diger 6grencilere normal ddev etkinliklerini sunarken {istiin yetenekli 6grencilerine bu
farklilastirilmis etkinlikleri sunabilir ya da 6gretmenler, bu ¢alismanin uygulamasinda
gorildiigi gibi farkli o6dev etkinlikleri hazirlayarak, Ogrencilerinin kendilerinin
se¢mesini isteyebilir. Ornegin, on alistirma tipi drnek ya da ii¢ tane zorlayict
matematik problem ya da bir tane farklilagtirilmis etkinlik gibi. Son se¢enek olarak
ise, 0gretmenler tiim 6grencilere rutin 6devlerini verirken, ekstra 6dev almak isteyen
cocuklar i¢in bu etkinlikleri sunabilir ancak; ekstra 6devi alan ve tamamlayan
ogrencinin odiillendirilmesi ya da farkli sekillerde takdir edilmesi uygulamanin

stirdiiriilebilirligi agisindan 6nemlidir.
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3.2.Farkhlastirilms Etkinliklerin Ogretmenlere Faydalari

Bu caligmada, matematikte {stiin yetenekli Ogrenciler i¢in gelistirilen
farklililastirilmis etkinliklerin uygulamaya katilan 6gretmenlerin farkindaliklarina, 6z

yeterliliklerine ve isbirliklerine faydalari oldugu ortaya ¢ikarilmstir.
3.2.1. Ogretmenlerin Farkindahklarina Faydalari

Matematikte lstiin yetenekli 68rencilere yonelik gelistirilen farklilagtirilmis
etkinliklerin smif igerisinde kulaniminin ¢alismaya katilan Ogretmenlerin
farkindaliklarina katkis1 incelendiginde, calisma baslangicindan calisma siireci ve
sonucuna kadar ciddi farkliliklar yasandigi ortaya konulmustur. Calisma Oncesinde,
Ogretmenlerin ¢ogunun Ustilin yetenekli 6grenciler hakkinda neredeyse hig bilgi sahibi
olmadiklari, bilgi sahibi olan 6gretmenlerin ise bu ¢cocuklarin 6zellikleri ve ihtiyacglar

hakkinda farkindaliklarinin olmadig goriilmiistiir.

Tasarim tabali aragtirma metodunun dogasinda var olan, katilimcilarin
katilimiyla gelisimin saglanmasi sebebiyle, 6gretmenler iistiin yetenekli ¢ocuklari
taniyabilme,  Ozelliklerini  6grenebilme ve  gozlemleyebilme,  gelistirilen
farklilastirilmis etkinliklere verdikleri tepkileri sorgulayabilme firsatlart bulmuslardir.
Boylelikle, c¢alisma baslangicinda bu c¢ocuklar hakkinda bilgilerinin = ve
farkindaliklarinin olmadigin1 belirten ogretmenlerin, ¢alisma sonunda bu konuda
duyarl ve farkindalik sahibi bireyler olarak yorum yapabildikleri ve siniflarindaki

ogrencilere bu anlamda olanaklar saglayabildikleri goriilmiistiir.
3.2.2. Ogretmenlerin Oz Yeterliliklerine Faydalari

Calismanin 6gretmenlerin 6z yeterliliklerine yonelik faydalarina gelindiginde,
calisma Oncesinde Ogretmenlerin smiflarindaki dstiin  yetenekli c¢ocuklar igin
kendilerini yetersiz hissettikleri goriilmiistiir. Hatta bazi Ogretmenler, calisma
siirecinde arastirmaya ve Ogrenciye yetersiz olacaglr disilincesiyle endiseye
kapildiklarin1  belirtmiglerdir. Ancak, c¢alisma siirecinde ve sonrasinda tiim
Ogretmenlerin istlin yetenekli Ogrencileri hakkinda 6z yeterliliklerinin arttig

goriilmiistiir. Hatta Ogretmenler, calisma siirecinde gelistirilen ve kullanilan
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etkinliklere ek olarak kendilerinin etkinlik gelistirebilecek kadar 6z yeterliliklerinin

arttigini ifade etmislerdir.
3.2.3. Ogretmenlerin Is Birliklerine Faydalar

Farklilagtirilmis materyallerin siif icerisnde kullanimi1 ve siire¢ boyunca
gelistirilmesinin, ¢aligmaya katilan 6gretmenlerin farkindaliklari ve 6z yeterliliklerinin
yan sira, diger 0gretmenlerle olan is birliklerine katkisinin oldugu goriilmiistiir.
Normal matematik dersi uygulamalarinda her 6gretmenin kendi 6zel planlamasi ve
yolu oldugu i¢in bir araya gelme, konular hakkinda fikir edinme ya da paylasimda
bulunma ihtiyact duymayan Ogretmenler, calisma siirecinde birbirleriyle ortaklasa
calisma yapmaya ve fikir edinmeye ihtiya¢ duymuslardir. Bu durumun sebeplerinden
birinin, listiin yetenekli cocuklar hakkinda kendilerini yetersiz hissetmeleri olabilecegi
diisiiniilmektedir. Ayrica bu konu O&gretmenler tarafindan bilinmeyen, egitimi
alimmamis hatta 6ncesinde hi¢ karsilagilmamais bir konu olarak diisiiniildiiglinde, diger
ogretmenlerden yardim almaya ve diislincelerini isbirligi igerisinde paylasarak

etkinliklerin gelistirilmesine ihtiya¢ duymus olabilmektedirler.

3.3.Farkhlastirllmis Materyallerin Matematikte Ustiin Yetenekli Ogrencilere
Faydalar

Bu calisma, matematikte {istiin yetenekli oOgrenciler i¢in gelistirilen
farklilastirilmis etkinliklerin tasarlanma ve gelistirilme siirecinin matematikte tistiin
yetenekli Ogrencilerin, zihinsel, duygusal ve sosyal ihtiyaglarini karsilamak adina

faydali oldugunu ortaya koymustur.
3.3.1 Ogrencilerin Zihinsel Thtiyaclarim Saglamaktaki Faydalari

Calisma oncesinde matematikte {istiin yetenekli 6grencilerden toplanan veriler,
onlarin normal sinif ortamlarinda zihinsel yeterliliklerine ve ihtiyaclaria yonelik bazi
ithtiyaglarinin oldugunu ve smif ortamlarinda bu ihtiyaclarinin karsilanamadigim
ortaya koymustur. Ancak sonrasinda, farklilastirillmis materyallerin onlarin rutin
matematik derslerinde uygulanmaya baslamasi ile birlikte zihinsel ihtiyaclarina cevap
verebilecek etkinliklerle karsilasmaktan duyduklar: tatmini belirtmislerdir. Uygulama

boyunca ve uygulama sonrasinda toplanan veriler, bu ¢ocuklarin etkinliklerin ihtiyag
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duyduklar1 zorlayicilik, yaraticilik, problem ¢6zme, diistinme, muhakeme becerilerini
gelistirmelerine olanak sagladigini ortaya koymustur. Béylece, zihinsel ihtiyaclarinin
karsilandigin1 ~ diistinen  c¢ocuklarin  potansiyallerinin  agiga c¢ikarildigi  ve

gelistirilebildigi sonucuna varilmistir.
3.3.2. Ogrencilerin Duygusal Thtiyaclarina Faydalari

Bulgular, ¢alismanin matematikte {istiin yetenekli Ogrencilerin duygusal
ihtiyaclarina 6nemli katkilarinin bulundugunu goéstermistir. Duygusal anlamda ilgi
cekici, heyecan verici, merak uyandirici etkinlikleri tercih ettiklerini belirten
Ogrenciler, calisma basinda normal matematik derslerinde bu tarz duygular
yasayamamaktan ve bu ylizden derslerdeki sikilmalarindan sikayet¢i olmuslardir.
Ancak, calisma boyunca yapilan gézlemler ve toplanan veriler, 6grencilerin siifta
yapilan farklilastirilmis etkinliklerden biiylik keyif aldiklarini ortaya koymustur.
Ayrica, ¢alismanin basinda matematige karsi ilgisizligini ve dersin sikiciligini dile
getiren Ogrencilerin, matematige karsi tutumlarinin olumlu yonde degistigi,

matematige farkli bakis acilariyla bakabildikleri goriilmiistiir.
3.3.3. Ogrencilerin Sosyal ihtiyaclarim Saglamaktaki Faydalar

Calisma siirecinin sosyal anlamda farkli sorunlar yasayan istiin yetenekli
Ogrenci gruplarina sosyal ihtiyaclar1 bakimindan faydalari oldugu goriilmiistiir.
Caligmaya katilan 6grenci gruplarinda iki temel sosyal sorun oldugu ortaya konmustur.
Diger Ogrenciler arasinda yiliksek ders notlar1 ve farkli ilgi alanlar1 bakimindan
popiileritesi ¢ok fazla olmayan, kendi halinde sessiz, i¢ine kapanik 6grencilere calisma
siirecinde akranlariyla kaynasma, grup icerisinde dogal lider secilebilme gibi faydalar
olmustur. Buna ek olarak, normal siif uygulamalarinda ¢ok fazla sikildigi igin
hareketlenen, ders gidisatin1 ve 6gretmenin programini aksatan ¢ocuklarin ise, etkinlik
ile sikilmadan oyalandiklari, derse karst motivasyonlar arttig1 i¢in zamanlarini derse

katilim ve etkinliklerle ugrasarak gecirdikleri goriilmiistiir.
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APPENDIX N: Tez Fotokopisi izin Formu

ENSTITU

Fen Bilimleri Enstitiisti

Sosyal Bilimler Enstitiisii

Uygulamali Matematik Enstitiisii

Enformatik Enstitisu

Deniz Bilimleri Enstittsi

YAZARIN

Soyadi : Ozdemir
Adi :Duygu
Boliimii : {lkdgretim

TEZIN ADI (ingilizce): Design and development of differentiated tasks for 5" and 6%
grade mathematically gifted students

TEZIN TURU: Yiiksek Lisans Doktora "

Tezimin tamamindan kaynak gosterilmek sartiyla fotokopi alinabilir.

Tezimin i¢indekiler sayfasi, 6zet, indeks sayfalarindan ve/veya bir
boliimiinden kaynak gosterilmek sartiyla fotokopi alinabilir.

Tezimden bir bir (1) yil siireyle fotokopi alinamaz.

TEZIN KUTUPHANEYE TESLIM TARIiHI:
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