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ABSTRACT

AN INVESTIGATION OF FIFTH GRADE STUDENTS’ BEHAVIORS AND
DIFFICULTIES THROUGH MULTIPLE IMPLEMENTATION OF MODEL
ELICITING ACTIVITIES

Dedebas, Elif
M.S., Department of Elementary Education

Supervisor: Prof. Dr. Erding Cakiroglu

July 2017, 109 pages

The aim of this study was to investigate 5th grade students’ behaviors which emerge
during the Model Eliciting Activities (MEAs) and how students’ behaviors change
from the implementation of MEA-1 to MEA-3. This study also aimed to determine
difficulties that 5th grade students encounter during the implementation of MEAs in
the classroom. Researcher conducted a case study research method to answer the three

research questions of the study.

The study was conducted in a public religious middle school in Yenimahalle, Ankara.
Three different MEAs were implemented to 31 fifth grade students in alternating

weeks during 5 weeks in Fall semester of 2016-2017 school year.



Video and audio data, written works and fields notes were used as main data sources
to determine critical behaviors and difficulties students encounter and how these
behaviors change during MEA-1, MEA-2 and MEA-3. Findings were coded under
three main categories as (i) supportive behaviors, (ii) interfering behaviors, and (iii)
difficulties. Additionally, these categories were divided into sub-categories with the
help of collected data. Supportive behaviors were determined as generating solution
together and sharing the work load while interfering behaviors were determined as
need for approval, need for explanation, and working alone. Accordingly, difficulties

were named as understanding the issue and time management.

In general, this study showed that difficulties that students encountered dwindled when
MEAs implemented over time. Furthermore, supportive behaviors increased while
interfering behaviors decreased. By this way, it can be concluded that multiple and
sustained experience of MEA is vital for teachers who want to integrate MEAS into

their own classroom.

Keywords: Model Eliciting Activity, Elementary Students, Mathematical Modeling



0z

5. SINIF OGRENCILERININ MODEL OLUSTURMA ETKINLIKLERININ
COKLU UYGULAMALARI ESNASINDA ORTAYA CIKAN
DAVRANISLARININ VE GUCLUKLERININ INCELENMES]

Dedebas, Elif
Yiiksek Lisans, [Ikogretim Boliimii

Tez Yoneticisi : Prof. Dr. Erdin¢ Cakiroglu

Temmuz 2017, 109 sayfa

Bu ¢aligmanin amaci1 5. Siif 6grencilerinin Model Olusturma Etkinlikleri esnasinda
ortaya cikan davraniglarini ve bu davranmislarin nasil degistigini incelemektir. Bu
calisma ayrica dgrencilerin bu etkinlikler sirasinda yasadiklar giigliikleri belirlemeyi
de amacglamaktadir. Arastirma sorularina yanit aramak i¢in durum (6rnek olay)
calismasi yontemi kullanilmistir. 31 5. Smif 6grencisine 3 farkli Model Olusturma
Etkinligi 2016-2017 Giiz doneminde 5 hafta boyunca birer hafta arayla uygulanmstir.
Ogrenci davranislarini, grencilerin yasadiklar giigliikleri ve bunlarin nasil degistigini
belirlemek i¢in video ve ses kayitlari, 6grencilerin yazili ¢alismalari ve alan notlar
veri toplama araci olarak kullanilmigtir. Bulgular, destekleyici davraniglar, engelleyici
davraniglar ve glicliikler olmak iizere 3 ana tema seklinde kodlanmistir. Ayrica bu ana

temalar eldeki veriler yardimiyla alt temalara ayrilmistir. Bu baglamda, destekleyici

Vi



davraniglar birlikte ¢6ziim {iretme ve is ylkiini bolisme olarak; engelleyici
davraniglar onay isteme ihtiyaci, aciklama isteme ihtiyaci ve yalniz basina ¢alisma
istegi olarak alt temalara boliinmiistiir. Giigliikler ise anlama giigliigii ve zamani

yonetememe giicliigii olarak boliinmiistiir.

Calismanin bulgulari, Model Olusturma Etkinliklerinin siirekli uygulanmasiyla
Ogrencilerin yasadiklar1 giicliiklerin giderek azaldigini ortaya koymustur. Ayrica
Model Olusturma Etkinliklerinin  siirekli  tekrariyla  destekleyici  6grenci
davraniglarinin arttigi, engelleyici 6grenci davraniglarinin azaldigr goriilmiistiir. Bu
calisma sayesinde, Model Olusturma Etkinliklerini kendi smiflarinda kullanmak
isteyen 6gretmenler i¢in bu etkinliklerin siirekli uygulanmasinin son derece dnemli

oldugu sonucuna varilabilir.

Anahtar Kelimeler: Model Olusturma Etkinligi, Ortaokul Ogrencileri,
Matematiksel Modelleme
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CHAPTER 1

INTRODUCTION

Over the last few years, there has been a growing demand for new methods of teaching
mathematics (Gilat & Amit, 2013). The reason for this is that existing trends and
applications are not enough to grow a new generation who is talented in the fields of
Science, Technology, Engineering and Mathematics (known as the STEM field)
(Bulgar, 2008). At this point, countries need STEM education to raise the current
generation with innovative skills and beliefs in the STEM fields. STEM education is
mainly based on curriculum integration. In this curriculum, the knowledge, skills, and
beliefs that are aimed to be taught are constructed with the intersection of STEM
subject areas (Corlu, Capraro, & Capraro, 2014). According to Kertil and Giirel
(2016), there are two perspectives in STEM education, namely, context integration and
content integration. Context integration refers to putting one subject area into the
center and teaching it by integrating relevant contexts from other subject areas. On the
other hand, content integration refers to setting a flexible or structured curriculum on
STEM education that more than one subject area can be covered (English, 2017; Kertil
& Giirel, 2016).

Organization for Economic Cooperation and Development (OECD) (2008) reported
that mathematics curriculum should be redefined to reflect innovative and creative
applications of science and technology in the 21% century. Additionally, new methods
should enable to grow creative scientists, high-tech engineers, and mathematicians
who will develop a brighter future (Leikin, 2009). To achieve this goal, school

curriculum should allow students to develop major skills and abilities such as problem

1



solving, analytical thinking, and creativity by means of effective educational
perspectives (Gilat & Amit, 2013).

Models and modeling perspective (MMP) is an effective educational perspective
whose theoretical foundation is based on constructivist and socio-cultural theories. In
this perspective, students organize, interpret, and make sense of real world situations
(problems, experiences, or events) by using their own conceptual systems.
Accordingly, mathematical modeling is a process of developing generalizable,
sharable, and revisable models for organizing, interpreting, and describing real life
situations (Kertil & Giirel, 2016; Lesh & Doerr, 2003). Mathematical modeling
application in school mathematics is one of the most convenient alternative for new
teaching methods (MoNE, 2013; NCTM, 2000), since it improves students’ analytical
thinking and problem solving abilities (Lesh & Doerr, 2003). At this point, integrating
mathematical modeling to classroom settings will be efficient. NCTM (2000) states
that applications of mathematical modeling in classroom settings provide students to
experience in using mathematics they know and an appreciation of its usefulness for
working on applied problems. In addition, mathematical modeling helps students to
analyze and describe their world in a versatile and powerful way. Accordingly, student
realize underlying mathematical concepts of problem situation given in the real-life
context and feel appreciation of these concepts with the help of modeling (NCTM,
2000).

Model-eliciting activities (MEASs) are instructional tools that are specifically
developed for school curriculum within the MMP (Moore, Doerr, Glancy, & Ntow,
2015). In MEAs, students are asked to intuitively explore mathematical ideas
embedded in a real-life problem and to develop models for the given real-life problem
in a relatively short period of time (Erbas, et al., 2014) . Accordingly, teachers can
easily manage MEAs in the class during one or two lesson hours since they are
comparatively narrow and small scale instructional tools (Kertil & Giirel, 2016). Many
researches showed that implementations of MEAs in the classroom settings develop



students’ problem solving skills, analytical thinking, creativity, and conceptual
learning of basic mathematical ideas in real world situations (Chamberlin & Moon,
2005; Kertil & Giirel, 2016; Lesh & Zawojewski, 2007; Lesh, Cramer, Doerr, Post, &
Zawojewski, 2003; Zawojewski, Lesh, & English, 2003). From this aspect, MEAs
have been suggested as the instructional tool in the classroom settings for the context
integration of STEM education (English, 2017; Hamilton, Lesh, Lester, & Brilleslyper,
2008; Magiera, 2013). As stated by Kertil and Giirel (2016), integrating well-
structured MEAs into the school curriculum will be a smart choice to teach
mathematics, physics, and other STEM concepts in an effective way. At this point,
teachers should have necessary competencies about how the MEA is implemented best
in the classroom. The literature described various competencies that teachers must
have to implement MEAs in the classroom effectively. Some of them are; (i) knowing
how to regulate and manage the classroom during MEAs, (ii) ability to give useful
interventions and responses to students, (iii) ability to develop solutions to cope with
unexpected situations (Doerr & English, 2006; Schorr & Richard, 2003).

To regulate the classroom, to give useful intervention to students, and to develop
solutions for unexpected situations, teachers should know their own students’
behaviors emerged and difficulties encountered during implementation of MEAs.
However, there are limited sources in the literature focusing on specifically describing
students’ behaviors emerged and difficulties encountered during MEAS
implementation process. Although behaviors and difficulties are not investigated in
detail specifically, some researches on implementations of MEASs in the classroom
stated some of them. In the literature, students’ behaviors during MEAs are stated as
follows; (i) asking feedbacks from teacher, (ii) getting approval for their own strategies
(Moore, Doerr, Glancy, & Ntow, 2015), (iii) desire to reach a quick solution without
spending time understanding or analyzing (Eraslan & Kant, 2015; Zawojewski, Lesh,
& English, 2003), (iv) not working together (Eraslan, 2012; Eraslan & Kant, 2015),
(v) asking evaluation for their answers, (vi) asking teacher for help, and (vii) asking
clarification about what they do (Zawojewski, Lesh, & English, 2003). Accordingly,



in the literature, students’ difficulties are stated as follows; (i) not understanding the
problem, (ii) not developing an adequate model (Eraslan & Kant, 2015; Sahin &
Eraslan, 2016). Although literature specifies students’ behaviors and difficulties
during MEAs implementation, there are not enough source that focus on how these
behaviors and difficulties change with sustained implementation of MEAs in the

classroom.

Researcher works as a mathematics teacher at a public school in Ankara. The
researcher has opportunity to observe students during mathematics lessons. According
to her observations, students generally thought that mathematics is a boring lesson
consisting of memorizing rules and procedures. In addition, students do not realize the
connection between mathematics and real-life due to traditional methods for
mathematics teaching. Therefore, they do not feel necessity to learn mathematics. As
it can be seen, alternative teaching methods are essential for school curriculum. The
teacher (researcher in this study) thought that integrating MEAs into the classroom
could solve this situation. As a result, the researcher should implement MEAs that
require essential skills and abilities such as group-work, creativity, problem solving,
and analytic thinking in an effective and right way. In order to determine steps that
teachers need to follow for an effective implementation of MEA, the researcher needed
to know difficulties that students could encounter and their behaviors that could
emerge during the implementation of MEA at first. Furthermore, the researcher needed
to know to how these behaviors change with multiple MEA implementation in the

classroom.

When the literature was reviewed, although there are various researches related to
MEAs, most of them focusing on theoretical frame of MEAs, limited number of
researches applied MEAs in the classroom setting to describe students’ behaviors
emerged and difficulties encountered and how these behaviors and difficulties change

during the implementation of MEAs.



1.1  Purpose of the Study

The purpose of this study was to investigate 5th grade students’ behaviors emerged
during the Model Eliciting Activities (MEAs) and how students’ behaviors change
from the implementation of MEA-1 to MEA-3. This study also aimed to determine
difficulties that 5th grade students encounter during the implementation of MEAS in

the classroom.

1.2 Research Questions of the Study

The research questions of the study were as follows.

a) What are the behaviors of 5th grade students that emerge during the
implementation of MEASs in the classroom?

b) What are the difficulties that 5th grade students encounter during the
implementation of MEAs in the classroom?

c) To what extent do 5th grade students’ behaviors in activities change from the

implementation of MEA-1 to MEA-3 in the classroom?

1.3  Significance of the Study

This study is significant for stakeholders such as teachers and Ministry of National
Education (MoNE). The literature stated that there are limited studies on the usage of
MEAs in mathematics classrooms (Kertil & Giirel, 2016). Therefore, this study will
fill an existing gap in the literature. As a result, stakeholders will gain awareness about
the importance of MEAs integration to school setting.

Firstly, teachers will benefit from this study. Teachers will gain insight about students’
behaviors emerged and difficulties encountered during MEAs. These findings will
guide teachers who want to integrate MEAS into their own classroom. Accordingly,



teachers can easily determine the steps of MEAs that are necessary to follow in their
own classes to implement MEAs successfully to the regular elementary classes. In
addition, MEAs used in this study may be resources for other teachers who want to
integrate MEAS in their own classes since existing sources of MEASs in Turkey are not
sufficient (Erbas, et al., 2014). By using these sources, teachers can replace their own
traditional method with models and modeling approach to promote essential skills and
beliefs like problem solving, analytical thinking, communication skills, and necessity

of learning mathematics.

Secondly, this study might offer good practices for mathematics curriculum in Turkey.
New methods and alternative applications on mathematics education based on student-
centered and constructivist approach are welcomed in the mathematics curriculum
(MoNE, 2013). Therefore, in the light of this study, MoNE can integrate MEAS into
school curriculum with the purpose of developing students’ problem solving and
analytical thinking abilities. MoNE can use the findings of this study on the behaviors
emerged and difficulties encountered when MEAs are integrated into school
curriculum so that MEAs can be applied in classroom settings better and more

efficiently.

1.4 My Motivation for the Study

“The way of loving something goes through understanding it as it does for
everything. We can only love what we understand.”

(Sertdz, 1996)

I always remember this sentence myself while teaching mathematics to my lovely
students. | know if I want my students to love mathematics, | must make sure that
every one of them understands completely the concepts | taught. Actually, this

statement also became my starting point for this study. | needed to use effective and



appropriate methods and applications to provide students the desire of learning

mathematics.

As | previously stated, I am a mathematics teacher. | have been working as a teacher
for three years at public schools in Ankara, Turkey. | have the opportunity to observe
and criticize stakeholders of education in the school including students, teachers,
school environments, and curriculum. The main issue that disturbs me so far is
students’ negative perception towards mathematics lessons. Most of my students say
to me “teacher, where do we use these (mathematics concepts taught in the class) in
our daily-life?” They thought that school mathematics and mathematics in daily life
have no crosssection. Therefore, they are not motivated to learn mathematics. To
overcome this problem, | needed to apply new methods and innovative applications
for teaching mathematics to show my students that school mathematics actually takes
root from our daily life.

MEAs would be the best answer to accomplish my goal. | was familiar with
mathematical modeling and applications of it since | have participated an elective
course about mathematical modeling at my undergraduate education. To integrate
MEAs into the classroom effectively, | strongly believed that | should know how
students behave, to what extend these behaviors change, and which difficulties
students encounter during MEAs in the classroom. As a result, | conducted this study
to guide me and other teachers who want to integrate MEASs into their own classroom.

15 Definitions of Terms

Model is defined as the conceptual systems consisting of elements, operations,
relations, and rules governing interactions, that are expressed with external notation
systems and that are used to construct, describe, explain, or predict the behaviors of
other systems. (Lesh & Doerr, 2003)



Mathematical Model is defined as the conceptual system that focuses on structural
characteristics of the relevant systems. (Erbas, et al., 2014; Lesh & Doerr, 2003)

Mathematical Modeling is defined as a process in which powerful mathematical
models which can be generalized to other contexts are developed and created by using
existing conceptual systems and models (Erbas, et al., 2014; Lesh & Doerr, 2003)

Models and Modeling Perspective is defined as the educational perspective which
requires developing conceptual systems (models) to make sense of real life situations,
and where it is necessary to create, revise, or adapt a mathematical way of thinking
(mathematical model) (Lesh & Zawojewski, 2007).

Model Eliciting Activities are defined as special tools used at school curriculum within
the models and modeling perspective (Moore, Doerr, Glancy, & Ntow, 2015). They
refer to complex, open, and non-routine problems with different entry levels in real-
world contexts (Wessels, 2014).

Behavior is defined in this study as the way in which student acts oneself and towards

group members or teacher during MEA process.

Supportive behavior is defined in this study as the behaviors which support the MEA
process and help students to construct powerful and desired models.

Interfering behavior is defined in this study as the behaviors that interfere the MEA

process and prevent students to construct powerful and desired models.

Difficulty is defined in this study as difficult situation that students need to overcome

during MEA implementation process.



CHAPTER 2

LITERATURE REVIEW

The purpose of this chapter is to present related literature on the objectives and content
of the study. The chapter is divided into two parts. In the first part, theoretical
framework of MEA is described. In the second part, previous studies on MEA are

discussed.

2.1 Theoretical Framework

In this section, the concepts of models and modeling perspective are presented. Then,
MEA is described in detail.

2.1.1 Models and Modeling Perspective

In the literature, there are two different views on problem solving and learning,
namely, traditional perspective and models and modeling perspective (Lesh & Doerr,
2003).

According to traditional perspective, after students learn prerequisite ideas and
computational procedures in context, the procedures are applied to sets of story
problems that require problem-solving strategies (if time permits). Therefore, students
can engage in solving complex and realistic applied problems only in the last part of
the instruction. As a result, at the traditional perspective, applied problem solving (i.e.,

mathematical modeling) is a small sub-category of the traditional problem solving
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(Lesh & Zawojewski, 2007). On the other hand, according to models and modeling
perspective, students learn mathematical procedures in context and problem-solving
strategies by creating their own conceptual system. In the models and modeling
perspective, students are expected to develop a mathematical way of thinking by
adapting, revising, or creating a mathematical model from a given problem situation
in real-life context. Therefore, students learn both problem-solving and
mathematization of the problem during the entire modeling process. As a result, at the
models and modeling perspective, traditional problem solving become a sub-category
of the applied problem solving (Lesh & Zawojewski, 2007). The Figure 2.1, adapted
from Lesh & Doerr (2003) summarizes the two perspectives stated above.

Traditional Perspective Models and Modeling Perspective

Traditional Problem Solving A=l el Sl

Traditional Problem
Solving

Applied Problem
Solving

1. Learn the prerequisite ideas and 1. Learn the mathematical procedures in
computational procedures in context. context and problem solving strategies
2. Solve the word problems including the together while constructing models.
newly learned ideas in context. 2. Develop mathematical ideas and problem
3. Learn the problem-solving strategies solving skills while making mathematical
4. Apply the problem-solving strategies to sense of the given real life problem.
real life situation that is given in the 3. Think the constructs, processes, and
newly learned context (if time permits). abilities that is essential to solve the

applied problems (i.e., model-eliciting
activities) as being at intermediate stages
of development, rather than mastered
prior to engaging in problem solving.

Figure 2.1 Traditional Perspective versus Models and Modeling Perspective
(Adapted from Lesh & Doerr, 2003)
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Models and modeling perspective is an educational perspective which requires
developing conceptual systems (models) to make sense of real life situations, and
where it is necessary to create, revise, or adapt a mathematical way of thinking
(mathematical model) (Lesh & Zawojewski, 2007). Modeling is considered as a means
of teaching mathematics in models and modeling perspective. This approach supports
students to create and develop their primitive mathematical knowledge and models
(Erbas, et al., 2014). Moreover, models and modeling perspective encourages students
to think mathematically creative and view mathematics in an applicable and useful

way.

Lesh and Doerr (2003) describe models as the conceptual systems consisting of
elements, operations, relations, and rules governing interactions, that are expressed
with external notation systems and that are used to construct, describe, explain, or
predict the behaviors of other systems. Accordingly, mathematical model is defined as
the conceptual system that focuses on structural characteristics of the relevant systems.
Mathematical modeling refers to a process in which powerful mathematical models
which can be generalized to other contexts are developed and created by using existing
conceptual systems and models (Erbas, et al., 2014; Lesh & Doerr, 2003).

According to Lesh, Cramer, Doerr, Post, and Zawojewski (2003), models and
modeling perspective has three instructional modules that were designed to engage
students in sequence of structurally related and situated modeling activities. These
modules are model-eliciting activity, model-exploration activity, and model-
adaptation activity. They also argue that these modules were designed to meet two
specific purposes. Firstly, these instructional modules provide researchers large
research sites to investigate the development of interaction between students and
teachers. Secondly, since instructional modules are thought-revealing, they allow
observing modeling process that influences the development of students’ ways of

thinking (Lesh, Cramer, Doerr, Post, & Zawojewski, 2003).
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Lesh and Zawojewski (2007) stated that model-eliciting activity is the first step of the
modeling sequences. In model-eliciting activities, groups of students develop their
own mathematical models to provide a client’s needs for a specified aim. They also
stated that modeling sequences continue with a model-exploration activity as the
second step. In model-exploration activities, students are asked to think about the
model they have developed and other groups’ models. In the last step of the modeling
sequences, model-adaptation activity, students adapt the model they have produced or
another model recently developed by other groups, to a new situation (Lesh &
Zawojewski, 2007).

Lesh, Cramer, Doerr, Post, and Zawojewski (2003) explained modeling sequences that
include model-eliciting activities, model-exploration activities, and model-adaptation
activities in detail. According to them, in model-eliciting activities, students are asked
to develop the conceptual tools for the specified purposes. To make students familiar
to upcoming model-eliciting activity, they start with warm-up activities that are based
on a math-rich newspaper article, or on a math-rich web site. After the modeling
process, follow-up activities, presentations, and discussions can be applied. If students
explore the similarities and differences between their own models and structurally
related conceptual systems, the process continues with the model-exploration activity.
In model-exploration activities, students are asked to develop powerful representation
systems and language which are essential to comprehend the conceptual system
(model) that they have developed by thinking about it. This representational systems
or language will be the guide during the model-adaptation activity that is the final step
of the modeling sequences. In model-adaptation activities, unlike other two activities,
students work alone to adapt and generalize the existing models recently developed to
the new situations (Lesh, Cramer, Doerr, Post, & Zawojewski, 2003). At Figure 2.2

given below, the modeling sequence is summarized.
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Follow-Up Activities

Warm-Up Activity

Model-Eliciting

Model-Exploration

— Model-Adaptation

Activity Activity Activity
N
Presentations & Reflection & l
Discussions Debriefing Discussion about
Structural
Similarity

Figure 2.2 A scheme for modeling sequences (Lesh, Cramer, Doerr, Post, &
Zawojewski, 2003, p. 45)

Modeling sequences have been developed as modular sequences since it was aimed to
enable teachers use any part of them with different purposes like assessment and
instruction in the class. Teachers can adapt any part of the modeling sequence to their
own instruction by adding, deleting, modifying, or re-sequencing the parts of modeling

sequences (Lesh, Cramer, Doerr, Post, & Zawojewski, 2003).

2.1.2 Model-Eliciting Activities (MEAS)

Model-eliciting activities (MEAS) are special tools used at school curriculum within
the models and modeling perspective (Moore, Doerr, Glancy, & Ntow, 2015). They
are complex, open, and non-routine problems with different entry levels in real-world
contexts (Wessels, 2014). MEAs are designed for students to work together in teams
to emphasize deeper and conceptual understanding while creating models (Lesh &
Doerr, 2003). Students are asked to develop higher conceptual systems (models) by
modifying or extending existing conceptual systems and constructs. To accomplish
this, students need to integrate, revise, re-organize, or differentiate their initial
mathematical interpretations (Lesh & Yoon, 2004). Unlike traditional story problems
which require students to give short and only one exact answers on recently learned

mathematical concepts, students’ models (solutions) are complex tools that meet the
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given clients’ needs in given real life situations. Tools can be expressed, tested, and
revised easily since these tools must be reusable and sharable in other situations (Lesh
& Zawojewski, 2007).

There are two important reasons why MEAs have been developed and used. Firstly,
students find an opportunity to consolidate their existing mathematical knowledge and
build new knowledge while they are developing models for the complex mathematical
problem given in the real-life context. Secondly, teachers find an opportunity to
observe and examine students’ mathematical thinking (Chamberlin & Moon, 2005;
Lesh & Doerr, 2003; Wessels, 2014).

Lesh, Hoover, Hole, Kelly, and Post (2000) have described six principles for designing
productive MEAs. Following these principles during designing or modifying MEAS
provides that all MEAs meet the desired standards and stimulate model-eliciting
behaviors. To ensure if designed or modified MEAs meet all the standards, researcher
can conduct field tests, pilot studies, or interviews with students (Chamberlin & Moon,
2005). These six principles were summarized below (Chamberlin & Moon, 2005;
Lesh, Hoover, Hole, Kelly, & Post, 2000; Zawojewski, Lesh, & English, 2003).

1. Model Construction Principle: This principle states that all MEASs require the
development of a mathematical model at the end of the process. According to Model
Construction Principle, students need to construct a model which consist of
concrete, graphic, symbolic, or language-based representational systems. To check
if the developed or adapted MEAs fulfill this principle, Lesh, Hoover, Hole, Kelly,
and Post (2000) suggest to ask “Does the task put students in a situation where they
recognize the need to develop a model for interpreting the givens, goals, and
possible solution processes in a complex, problem solving situation? Or, does it ask

them to produce only an answer to a question that was formulated by others?”
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2. Reality Principle (Personal Meaningfulness Principle): This principle states that
MEAs are “real” questions rather than a “mathematics class” questions. In this
sentence, “real” means that the context of MEAs should touch the life of target
students. In other words, personal cultures, experiences, and interests of students
need to be considered while designing the MEAs. According to Reality Principle,
students understand the MEAs in realistic contexts based on their past experiences.
To check if the developed or adapted MEAs fulfill this principle, Lesh, Hoover,
Hole, Kelly, and Post (2000) suggest to ask "Could this really happen in a real-life

situation?"

3. Self- Assessment Principle: This principle states that MEAs need to have
appropriate criteria for evaluating the usefulness of alternative solutions.
Accordingly, students should be able to evaluate the usefulness and appropriateness
of their own models without feedbacks from the teacher. Moreover, during
modeling process, students should be able to decide changes they should make,
whether developed models need to be revised, or which of different models is most
efficient for the given problem. To check if the developed or adapted MEAs fulfill
this principle, Lesh, Hoover, Hole, Kelly, and Post (2000) suggest to ask “Does the
problem statement strongly suggest appropriate criteria for assessing the
usefulness of alternative solutions? Is the purpose clear (what, when, why, where,
and for whom)? Are students able to judge for themselves when their responses
need to be improved, or when they need to be refined or extended for a given

purpose? Will students know when they have finished?”

4. Construct Documentation Principle: This principle states that MEAs require
students to document their responses in a written form, specifically as a letter
written for client. To explain their own solutions (model), students need to
document their thinking during the modeling process. This principle enables
teachers to see thinking ways of the students, as well as the final solutions (models)
of students. To check if the developed or adapted MEAs fulfill this principle, Lesh,
Hoover, Hole, Kelly, and Post (2000) suggest to ask “Will responding to the
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question require students to reveal explicitly how they are thinking about the
situation by revealing the givens, goals, and possible solution paths that they took
into account? In particular, will it provide an "audit trail” that can be examined to
determine what kinds of systems (objects, relations, operations, patterns, and

regularities) the students were thinking with and about?”

5. Model Generalizability Principle: This principle states that MEASs require the
development of models that are used in other similar situations. According to this
principle, students must be able to develop the models that are shared and reused in
parallel situations. To check if the developed or adapted MEAs fulfill this principle,
Lesh, Hoover, Hole, Kelly, and Post (2000) suggest to ask “Is the model that is
developed useful only to the person who developed it and applicable only to the
particular situation presented in the problem, or does it provide a way of thinking

that is shareable, transportable, easily modifiable, and reusable?”

6. Effective Prototype Principle: This principle states that MEAs require the
development of models that are easily understandable by others. According to this
principle, students need to develop mathematically rich and significant models for
the complex problems in a simple way. To check if the developed or adapted MEAs
fulfill this principle, Lesh, Hoover, Hole, Kelly, and Post (2000) suggest to ask
“Does the solution provide a useful prototype, or metaphor, for interpreting other
situations? Long after the problem has been solved, will students think back on it

when they encounter other structurally similar situations?”

The MEASs have a traditional format for the teachers who want to use them in the class
(Zawojewski, Lesh, & English, 2003; Chamberlin & Moon, 2005). Each MEA
includes four parts. The first part is a reading passage. Reading passages are the
mathematically rich newspaper articles whose contexts are relevant with the upcoming
MEAs. These passages enable students to understand the context of MEA and realize
the real-world applications of the upcoming MEA. With the help of reading passages,

students get familiar to the upcoming MEAs and spend less time to understand the
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problem situation (Chamberlin & Moon, 2005). Besides, parents realized the
significance of working on MEAs thanks to reading passages (Lesh, Hoover, Hole,
Kelly, & Post, 2000). In the second part, students answer readiness questions about the
reading passages. Several types of questions can be asked such as basic comprehension
questions, inference questions, or questions requiring the interpretation of data given
in the problem. The aim of this part is to provide that students understand the context
of the upcoming MEA accurately. In addition, if teachers answer these questions with
students in the class outloud before modeling process, teachers can determine their
students’ readiness about the problem situations (Chamberlin & Moon, 2005). The
third part is the data part. This part includes data which are used by students while
developing models. Data can be a chart, diagram, map, table of times, performance,
and price etc. The fourth part is the problem statement. The statement is generally one
paragraph long. Solution of the problem statement asks students to develop models for
an imaginary client (Chamberlin & Moon, 2005).

The implementation procedure of MEASs can be regulated by teacher. However, there
are some principles and traditional formats about it needed to be followed (Coxbill,
Chamberlin, & Weatherford, 2013; Zawojewski, Lesh, & English, 2003). Lesh,
Cramer, Doerr, Post, and Zawojewski (2003) stated that MEAs mainly include three
parts which are warm-up, modeling process, and follow-up. Literature gives some
suggestions about planning and managing the implementation of MEAS on the basis
of researchers” own experiences (Coxbill, Chamberlin, & Weatherford, 2013;
Zawojewski, Lesh, & English, 2003).

At warm-up part, readiness activities are implemented before the actual modeling
process. Readiness activities consist of a reading passage related to context of
upcoming MEA and five to six readiness questions which review the content of the
passage. This part allows students and teachers to feel more comfortable when students
start to work the challenging MEAs. There are various ways to implement readiness

activities. They can be given as homework, and then can be examined with students in
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the class before starting the modeling process. Or one student can be asked to read the
reading passage loudly in the class and other students listen. Then, readiness questions
are answered together (Coxbill, Chamberlin, & Weatherford, 2013). Zawojewski,
Lesh, and English (2003) suggested that teachers had better prefer doing readiness
activities in the class when MEAs are used at the first time, and then they can give
readiness activities as homework for the other MEAs.

At modeling part, students start to develop their own mathematical models by
expressing, testing, and revising them (Coxbill, Chamberlin, & Weatherford, 2013).
Firstly, cooperative groups are formed by teacher. Zawojewski, Lesh, and English
(2003) recommend dividing students into groups of three or four. Teacher should
consider students’ skills, personalities, and thinking ways. Each group consists of
students who have different ways of thinking and different types of skills and
personalities. This results that students look from different perspectives while
developing models. Secondly, copies of MEA are distributed as one copy per group or
each student a copy. It is up to teacher’s preference. Then, enough time (5 minutes) is
given to read. Zawojewski, Lesh, and English (2003) suggested that after each student
read the problem situation, teacher conducts the brief class discussion to ensure that
the problem statement (mathematical mission, client etc.) is clearly understood.
Thirdly, one or two lesson hours (approx. 50 min) is given to students for working on
their models. At the end of the process, students are expected to record their thinking
ways, and ideas in a letter format for the imaginary client (Coxbill, Chamberlin, &
Weatherford, 2013). In this part, teacher’s role is significant (Zawojewski, Lesh, &
English, 2003). Teacher should not get involved the modeling process actively as much
as possible. Teacher must just listen and observe the students not to affect students’
thinking way. However, students usually ask teacher for help during modeling process.
If students ask questions about what they do, teacher should suggest students to read
the problem statement again and try to identify the client and the solution asked.
Similarly, Coxbill, Chamberlin, and Weatherford (2013) suggest that teacher can

respond students’ questions with questioning tactics by asking specific questions:
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“What is the mission or problem statement asking you to do? What is your group trying
to do? What do you think? Could you expand on that idea? How does this solution

address the mission?”’

At follow-up part, students present their models briefly. Then, a brief researcher-
moderated, student-centered discussion on presented models can be done to motivate
students for upcoming MEAs by sharing their own products with class (Coxbill,
Chamberlin, & Weatherford, 2013; Lesh, Cramer, Doerr, Post, & Zawojewski, 2003).

2.2. Review of Related Literature

There are many resources in the literature written by experts in this field. Since it is
not possible to mention all of them, the presented studies are limited considering the
purpose of this study. In this part, previous studies on MEAs that are conducted with

elementary school students (from grade 1 to grade 8) are reviewed.

Jung (2015) carried out a study to identify the strategies used by two middle school
teachers and their students during MEAs. Two eighth-grade teachers and researcher
worked together to co-develop and co-teach modeling lessons with MEAs over a
semester. Three MEASs were implemented by two teachers during the eleven weeks at
their own classes. Audiotaped interviews and discussions with two teachers and their
students’ written work were used as the data source. As a result, researcher determined
strategies that helped students’ development of the modeling process. These strategies
were grouped under six principles of MEAs that are necessary to be satisfied for
productive models. Jung (2015) concluded that teachers can ask students questions to
be sure that they understand the task on the basis of their own real-life experiences for
reality principle, guide students with questioning to create a productive model for
effective prototype principle, remind students to develop a generalizable and reusable
model for model generalizability principle, ask students to document their process in

a letter format for model documentation principle, provide discussions and
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presentations that students see the alternative solutions for model construction
principle, ask students to use peer-review forms to evaluate their own responses for
self-evaluation principle. Parallel to Jung (2015), Moore, Doerr, Glancy, and Ntow
(2015) described strategies that can be helpful for students’ conceptual development
and ability to connect with other mathematical concepts. The Pelican Colonies MEA
was implemented to 6th grade students. At the end of the implementation, researchers
suggested helpful strategies for the role of teacher during MEAs. Firstly, teacher
should not intervene. Conversely, teacher should give students time to revise their
strategies after they receive feedbacks. Secondly, teacher should not direct students to
a particular solution. Instead, teacher can ask related questions to students for
clarification of solution path and thinking way. Thirdly, teacher should allow whole-
class sharing of ideas and strategies. This helps students see other groups’ ideas and
compare them with their own solutions. Lastly, teacher should prepare follow-up
activities that help students generalize the newly-learned concepts to another related

situation.

Different from studies mentioned above, Coxbill, Chamberlin, and Weatherford,
(2013) carried out a study with elementary students to identify mathematically creative
students and to develop creativity by using MEAs as a tool. 3" grade students including
14 boys and 10 girls and 6" grade students including 7 boys and 8 girls from
elementary school in USA were used as sample. Three different MEAs were
implemented to each class in alternating weeks. Written products were analyzed on a
scale by using Quality Assurance Guide and Krutetskii’s nine ways of thinking ways.
Creativity scores obtained from scale were analyzed using Multifactor ANOVA with
and alpha level of .05 to identify mathematically creative students. Additionally, class
mean scores were used over the course of the three MEAS to determine development
of mathematical creativity during MEAs implementation. As a result, MEAs were
determined as a first step tool to develop creativity and identify mathematically
creative students. One 6™ grade student was identified as mathematically creative and
an analysis presented a mean change in 6™ grade class scores of 1.41 on a 5-point scale
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during three MEAs implementation. Another study on the effect of MEAs to students’
creativity was conducted by Gilat and Amit in 2013. The purpose of the study was to
show how engaging students in MEAS can promote mathematical creativity. 10-year-
old and 13-year-old high achiever girls were participants of this case study. Each girl
received the same MEA task followed traditional implementation process (warm-up,
model development-presentation-discussion). Then, interviews were done with each
girl. Qualitative data analysis was used to investigate mathematical creativity with the
framework of creativity namely, fluency, flexibility, and novelty. Interviews, written
materials, researchers’ notes, conversations during activities, and final discussion were
data sources. To conclude, participants created various modeling cycles that presented
their thinking process that may serve as the foundation for a methodology that uses

MEAs to stimulate mathematical creativity.

Eraslan and Kant (2015) conducted a study to identify the modeling process of 4th-
year-middle-school students during MEAs and to determine the difficulties
encountered during MEAs. Three students from a public school in Turkey were chosen
as a focus group. Volleyball Problem MEA was implemented. Video recording was
used as the data source and qualitative analysis was done. As a result, researchers
concluded that students produced different ideas, discussed various assumptions while
developing models. In addition, MEA enabled students to develop their ways of
thinking. However, the study showed that students encountered some difficulties
during MEA process in connection with understanding, developing, and constructing
an adequate model. Similarly, Celik and Eraslan (2015) carried out a qualitative study
with 4th grade students in a public school to determine difficulties encountered during
MEAs. Three students were determined as the focus group by using criterion sampling.
Focus group worked on the Crime Problem MEA. Video-recordings and written works
of students were used as main data sources. Data were analyzed according to Blum
and Ferri’s modeling processing cycle. The results showed that 4th grade students
successfully developed various models, determined the patterns among variables,

created and discussed different ideas and assumptions. However, students had
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difficulty to focus on the problem and they needed to have breaks during MEA
implementation process. Another research on students’ modeling process and
difficulties encountered during MEAs was conducted by Sahin and Eraslan in 2016.
Participants were 7th grade students in a public school in the Black Sea Region of
Turkey. The Paper Plane Contest MEA was implemented with three students that were
determined as the focus group by using criterion sampling technique. Video-
recordings and written responses were used as main data sources. Data was analyzed
by using descriptive analysis. The results showed that students created different
strategies for the given situation and considered each variable while developing
models. On the other hand, students had difficulty to understand the problem situation
and make mathematical operations. However, they overcame the difficulty of making

mathematical operations with the help of group working.

To conclude, there are various studies on implementation of MEAs in the elementary
classroom with different purposes. First of all, Jung (2015) and Moore, Doerr, Glancy,
and Ntow (2015) focused their studies on describing strategies that guide teachers
during the implementation of MEAs in the classroom. These studies also revealed that
these strategies can be useful for students’ conceptual development and ability to

connect with other mathematical concepts.

Secondly, Coxbill, Chamberlin and Weatherford (2013) and Gilat and Amit (2013)
integrated MEASs into instruction in elementary schools to stimulate and develop
mathematical creativity in school setting and identify mathematically creative
students. Thought-revealing activities (Problem posing, problem solving, MEAS) have
been successfully integrated into mathematics classes as an effective instructional tool
with the aim of developing mathematical creativity. Furthermore, in the light of these
studies, it can be concluded that thought-revealing activities, especially MEAs, can be

used as performance assessment tools to measure creativity in elementary schools.
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Thirdly, Eraslan and Kant (2015), Celik and Eraslan (2015), and Sahin and Eraslan
(2016) carried out studies on the modeling process of elementary students during
implementation of MEASs in the classroom and the difficulties confronted during
MEAEs. Studies revealed that although students were able to develop desired models in
the given real life situation, they had some difficulties while developing them.

In the light of studies summarized above, although there have been various researches
on implementation of MEAs in elementary class, none of them has addressed how
students behave during MEAs. Therefore, further researches have to be conducted to
enlighten students’ behaviors which emerge during MEAs and how students’
behaviors change during the implementation of MEAs in the classroom. Moreover,
there have still been few studies on difficulties that students encounter during the

implementation of MEAs in the classroom.
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CHAPTER 3

METHODOLOGY

The aim of this study was to reveal 5th grade students’ behaviors which emerge during
the Model Eliciting Activities (MEAs) and how students’ behaviors change from the
implementation of MEA-1 to MEA-3. This study also aimed to determine difficulties
that 5th grade students encounter during the implementation of MEAs in the

classroom.

In this chapter, methodology of the study will be presented in detail. First, design of
the study, context, participants, and data collection tools will be introduced. After that,
procedures, and data analysis will be explained. Finally, the quality of the study, and

limitations of the study will be addressed.

3.1  Design of the Study

In this study, researcher conducted a case study research method to obtain detailed
information in a situation. Case study is a qualitative research method that focuses on
developing an in depth understanding of a specific case like an event, activity, or
process (Creswell, 2012). In case studies, case refers to an individual, a classroom, a
program, or a school, as well as it can be a particular event, an activity, or an ongoing
process (Fraenkel, Wallen, & Hyun, 2011).The goal of case studies is to gain insights
through the study of a unique case to suggest ways to help similar cases in the future
(Fraenkel, Wallen, & Hyun, 2011).
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To answer the three research questions of the study, the researcher needed to gather in
depth understanding of 5th grade students’ behaviors and difficulties during
implementation of MEAs. In this study, the researcher investigated Sth grade students’
behaviors which emerge during the MEAs and how students’ behaviors change from
the implementation of MEA-1 to MEA-3. Additionally, the researcher determined
difficulties that 5th grade students encounter during the implementation of MEAs in
the classroom. As a result, the case was determined as the implementation of MEA in

the classroom setting.

3.2 Context

The context of the study was a public religious (Imam Hatip in Turkish) middle school
in Yenimahalle, Ankara. The school was specified as a “project school” in 2016 by the
Ministry of National Education (MoNE). Project school is a special school that applies
innovative instructional methods, and national or international projects. According to
project school regulation, these schools can admit students with a special entrance
exam. There were approximately 1000 students from 5th grade to 8th grade. The
school is located at the central part of the Ankara. Hence, almost all students had high
socio-economic standards. The school admitted 5th grade students with an entrance
exam including participants of the study. Therefore, all 5th grade students had at least
average mathematical achievement. There were 12 mathematics teachers out of 72
teachers. Standard middle school curriculum specified by MoNE was used in the
school at the time of data collection. None of mathematics teachers used innovative
instructional methods. They preferred to teach mathematics by using direct instruction
instead of using student-centered approaches. Therefore, students were not familiar to
MEAs which was one of the student-centered approaches. Besides, although various
mathematics manipulatives were available in the school, none of mathematics teachers
used them in their classes. The researcher started to work as a mathematics teacher in

this school at the beginning of 2016-2017 school year. Accordingly, the researcher
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wore two hats as a researcher and a mathematics teacher in the class while conducting
the study.

3.3  Participants

In this study, participants were 31 fifth grade students in a public religious middle
school in Yenimahalle, Ankara. In other words, class A which had 31 female students
constituted the participants of the study. Participants were divided into groups during
MEA process. One focus group was determined by researcher. Then, findings were
obtained from the focus group data. All participants were females, since classes for
females and males were separated at the school because of being a religious school.
Students took an entrance exam to enroll to this school. 300 5th grade students
including participants in this study were chosen out of 1000 students taking the
entrance exam before 2016-2017 school year. Therefore, each student has at least

average mathematical achievement.

Non-random sampling is feasible, since generalizability is not a concern in qualitative
studies (Merriam, 2009). Convenience sampling and purposive sampling were used in
this study. In purposive sampling, researcher selects the sample based on prior
knowledge and the specific intent of the research (Fraenkel, Wallen, & Hyun, 2011).
The researcher wanted to obtain desired information which was suitable to the specific
aim of the study. Therefore, researcher considered the aim of the study while
determining participants of the study. Additionally, convenience sampling is a
sampling method that participants are selected according to availability for a study
(Fraenkel, Wallen, & Hyun, 2011). Convenience sampling saves time, money, and
energy. Also, it provides convenience to researcher in terms of location, and
availability of individuals (Merriam, 2009). The participants mentioned above were
selected by using purposive and convenience sampling method due to two reasons.
Firstly, the researcher is the math teacher of class A. Participants were familiar to the

researcher and the researcher knows participants’ backgrounds, achievement levels,
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abilities, and personalities. Therefore, collecting data were easy and reliable for the
current study. In addition, the researcher was able to interpret the data more accurately.
Secondly, class A has average and above-average mathematics achievement based on
the score of school entrance exam. In this study, students needed to have at least
average mathematical achievement and know basic mathematics knowledge and skills.
Since students has average and above mathematics achievement, they did not have
difficulty to use necessary mathematics knowledge and skills while they were
developing models. This provided to get useful and adequate information which was

essential to answer the research questions properly.

3.4 Data Collection Tools

In this study, video recordings of each MEA implementation process, audio recording
of focus group, written works of participants, and field notes were used as the main

data sources.

3.4.1 Video and Audio Recordings

Each MEA was recorded by two cameras in the class. One of them recorded the whole
class during MEAs while other was recording the focus group. In addition, data was
obtained from focus group with the audio recording. The researcher chose to use video
and audio recording as the data source since it would be difficult without video and
audio recordings to follow the essential data for determining the difficulties and
significant behaviors. Audio and video recordings captured the participants’ gestures,
movements, conversations, and intonations that helped to determine findings of the
research accurately. In addition, audio and video recordings enabled researcher to
reexamine data over and over again after implementation process for coding critical

behaviors and difficulties.
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3.4.2 Written Works and Field Notes

Findings were supported with written works of participants and field notes. The
researcher gathered written works of the groups at the end of each MEA. Moreover,
the researcher took field notes about students’ behaviors and difficulties during MEAs
when the researcher got the chance. The written works and the field notes enriched the
data and helped recordings to complete the big picture. As a result, various data sources

empowered the findings of the study.

3.5 Instructional Tool: MEAS

351 MEAs

MEAs were used as an instructional tool in the study. Three different MEAS were
chosen and adapted to observe participants’ behaviors and difficulties during MEAs.
The names, objectives and mathematics content of the MEAs are listed in Table 3.1
The activities are presented in Appendix A. All MEAs were open-ended and have
various solutions which allow observing students’ creativity and diversity in thinking.
The researcher considered the participants grade level while choosing the mathematics
content of the MEASs, which were chosen among the mathematics contents that had
been covered by 5th grade students so far. Activities were chosen from three different
mathematics contents purposefully to authenticate the findings. This situation gave the

teacher a new chance with each activity to observe different behaviors and difficulties.
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Table 3.1 Summary of the MEAs used in the study

Name Objective Mathematics
Content
Summer Create a system for assigning points in a Developing and
Reading summer reading program based on three  weighing variables

separate factors to identify the winner

Big Lawn Design a lawn as parking space which Measuring area
Pays Off can take as many cars as possible based

on determined factors.

Snowflake Form 8-sided snowflake by using a given Symmetry
paper folding model, and develop a 6-
sided snowflake by revising the given

model

All MEAs were taken from the Purdue University College of Engineering website
(Purdue University, 2016). They were open sources. All MEAs had been field tested
and piloted in a classroom. The MEAs were in English. Therefore, the researcher
translated them from English to Turkish considering the traditional format of the
MEAs. Yet, the MEAs were revised in regard to students’ grade level, developmental

level and socio-cultural status.

Since MEAs were adapted by the researcher, reliability and validity issues of them
needed to be addressed. To address these issues, an English translator, a faculty
member who was interested in Mathematical Modeling and a mathematics teacher who
was experienced with MEAs were determined as experts. Firstly, these experts in the
field checked the format and content of the MEAs for validity issue. According to
feedbacks taken from them, MEAs were updated so that they were consistent with the

aim of the study and the participants. Secondly, MEAs were piloted before the actual
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study. According to the results of the pilot study, necessary revisions were made on
MEA:Ss activities.

3.5.2 Pilot Study

The pilot study was conducted in a public school in Mamak, Ankara. It was conducted
in the first week of May, 2016. The aims of the pilot study were to determine the most
effective implementation procedures of MEA in the classroom and to check
appropriateness of MEAs to 5th grade students. Moreover, researcher tested the
comprehensibility and clarity of MEAs and average implementation time. Three
MEAs were implemented with nine 5th grade students during a week. Participants
were separated into the groups of three by the researcher. Participants were selected
according to availability and convenience. Since, the researcher was a mathematics

teacher in this school at the 2015-2016 school year.

In May 4, 2016, Summer Reading was implemented as the MEA-1. Traditional format
of MEA was followed in the first implementation as warm-up, modelling process and
discussion. However, discussion part took a lot of time so that researcher decided to
remove it. Consequently, warm-up and modelling process were implemented at MEA-
2 and MEA-3.

Readiness passage had been distributed to the participants one day before the
implementation. Participants were asked to read the passage and answer the readiness
questions in advance. Participants complained about reading passage complexity and
lengthiness. In addition, participants had difficulty to read and understand the problem
statement due to its lengthiness. Therefore, the researcher simplified the reading

passage and problem statement for the actual study.

Participants did not understand some words at the activity sheet and asked the meaning

of them. For example, the researcher translated “’grade level’’ as “’diizey’’. However,
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students did not understand what it meant and asked for explanation. Therefore,
researcher revised “’diizey’’ as “’sinif seviyesi’’ at the last version of the MEA-1. Like
the example, necessary wording revisions were made based on feedbacks given from

participants.

At MEA-1 implementation, placement of groups in the classroom was not arranged in
aright way and participants were sometimes affected from other groups’ talking, ideas
etc. Therefore, the researcher paid attention to placement of the groups in the

classroom before starting the following studies.

In May 6, 2016, Snowflake was implemented as the MEA-2. Like MEA-1, traditional
format of MEA was followed at MEA-2. However, discussion part was removed at
MEA-2. Participants did not understand reading passage very well at MEA-2.
Therefore, reading passage was simplified. Problem statement was clear. Hence, no

change was made on it.

This activity required scissors and papers. Researcher asked participants to bring
scissors and paper with them to the class in the activity. Yet, some of them forgot. In
the actual study, the researcher provided scissors and paper to prevent this problem.

In May 10, 2016, Big Lawn Pays Off was implemented as the MEA-3. Like MEA-2,
warm-up and modelling process were applied at MEA-3. Reading passage was well-
understood. The MEA-3 had a more familiar content to students. Therefore, students
adapted the problem situation easier than MEA-2. No major changes were made on
MEA-3. Just some wordings and sentences were revised by the researcher for actual
study. In addition, researcher decided to implement Big Lawn Pays Off activity as
MEA-2 for the actual study. Snowflake was implemented as MEA-3 since students
had the most difficulty to adapt it. In the actual study, researcher provided rulers for
this MEA since they needed a ruler to measure the dimensions of Lawn and the

vehicles.
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According to results of the pilot study, implementation time was determined as two
lessons without break for the actual study. In other words, each MEA implementation

took 90 minutes i.e. 2 lessons and a 10-minute break.

As a result, reading passages and problem statements of MEAs were revised and
simplified with the help of feedbacks from participants. Furthermore, the most
applicable procedure for in-class implementation of MEA was determined for the
actual study according to field notes and observations of the researcher.
Implementation order of the MEAs was determined as Summer Reading, Big Lawn
Pays Off and Snowflake. The procedure was mentioned in detail at procedure part. In
addition, the researcher adjusted minor details like good placement and supplying

necessary tools during the pilot study.

3.6 Procedure

Before the implementation, necessary permissions were taken from Middle East
Technical University Human Subjects Ethics Committee and the school administration
(Appendix B). After getting necessary permissions, pilot study and actual study were
implemented. Firstly, pilot study was conducted during a week towards the end of
Spring semester of 2015-2016 school year. Based on pilot study, necessary revisions
and refinements were done on the MEAs and procedures of the study. Then, 31
participants engaged in three MEAs in Fall semester of 2016-2017 school year. Each
activity was implemented in alternating weeks during 5 weeks. The detailed time

schedule was presented in the Table 3.2 below.
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Table 3.2 Time schedule of the study

Date

Event

February 2016-April
2016
May 4, 2016
May 6, 2016
May 10, 2016
May 2016-September
2016
November 15, 2016
November 29, 2016

December 15, 2016

January 2017- April
2017

Selection and adaptation of MEASs

Pilot study
Implementation of MEA-1 (Summer Reading)

Pilot study
Implementation of MEA-2 (Snowflake)

Pilot study
Implementation of MEA-3 (Big Lawn Pays Off)

Revisions and refinements on the MEASs and procedures
of the study
Implementation of MEA-1 (Summer Reading)
Implementation of MEA-2 (Big Lawn Pays Off)

Implementation of MEA-3 (Snowflake)

Data Analysis

Traditional format of MEAs was followed at each activity. Researcher followed the

same procedure during all activities as consistent as possible. Procedures were

determined considering the results of pilot study. Each MEA consisted of two parts,

namely, warm-up and modelling process.

At the warm-up part, take-home assignments were given to students to introduce the

problem before in-class activity. These assignments included reading an article and

answering readiness questions about the topic. These assignments provided students
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to comprehend the content of MEA and make meaningful connections to real world
applications of the upcoming MEA. In class, the researcher asked what students
understood about the reading passage and got answers from some students. Then,
readiness questions were answered together in the class. After that, the researcher
distributed the problem statement to each student and asked them to read silently. After
5 minutes, one student read the problem statement loudly. Researcher initiated a class
discussion about what the activity asked. Discussions about readiness questions and
groups’ mathematical mission enabled the researcher to be sure that the context and

problem situation were understood before students started to work.

After warm-up, students were divided into cooperative groups of four according to the
list prepared by the researcher. Groups were formed by researcher before the actual
study in terms of personal characteristics of students. Students who could work in
harmony were put in the same group since researcher knew all students very well. At
modeling part, each group started to create their own model by expressing, testing, and
revising the ideas. Two lessons without break were provided for modelling process.
At the end of the lesson, as directed in the problem statement, recording their own
model in a letter format was expected from each group. Students were warned when
5-min and 10-min is left. To prevent possible effects of teacher-researcher on students
which decrease the creativity of students, teacher’s mission was just facilitator.
Teacher could only ask specific questions given as follows that did not direct students
suggested by Coxbill, Chamberlin & Weatherford (2013): “What is the mission or
problem statement asking you to do?”, “What is your group trying to do?”, “What do
you think?”, “Could you expand on that idea?”, “How does this solution address the
mission?” Discussion part was removed since pilot study showed that time would not

be enough.

3.7 Data Analysis

The process of making sense out of the data is called data analysis (Merriam, 2009).
Collected data is analyzed considering the purpose of study to answer the research
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questions. In qualitative researches, “coding” is a data analysis technique that includes
determining the categories from raw data, naming the categories, and finding out the

systems for placing data into categories (Merriam, 2009).

The researcher watched carefully the entire video and audio data to examine the overall
flow while keeping in mind the aim of the research. The researcher determined critical
behaviors and difficulties students encounter and how these behaviors change during
MEA-1, MEA-2 and MEA-3. Findings were also supported by written works and
fields notes. Intensive information had to be organized considering the purpose of the
research. Time interval for the difficulties and critical behaviors were noted at each
video and audio data. Then, significant moments were transcribed. Audio and video
transcriptions were viewed iteratively to find patterns of significant behaviors and
difficulties. When it was necessary, the researcher watched video and audio again to
support the determined patterns. These patterns from critical behaviors and difficulties
were coded. At the end of the iteration procedure, certain coding schema was

developed by the researcher.

At the end of the analysis process, findings were coded under three main categories as
(i) supportive behaviors, (ii) interfering behaviors, and (iii) difficulties. Additionally,
these categories were divided into sub-categories with the help of collected data. These

categories were presented at findings chapter in detail.

3.8  The Quality of the Study

In both qualitative and quantitative research, validity and reliability are indispensable
issues that are necessary to be given due importance in each step of the study,
specifically collecting, analyzing, and interpreting data and presenting findings
(Merriam, 2009). Internal validity, external validity and reliability are discussed in

quantitative researches. Differently, in qualitative researches, credibility,
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transferability, and consistency (dependability) substitute for internal validity, external
validity and reliability respectively (Lincoln & Guba, 1985).

Triangulation is a method, that requires to use multiple investigators, multiple
methods, multiple data source, or multiple theories (Creswell, 2007). In this study,
triangulation was used to provide credibility and consistency. Video recordings, audio
recording, field notes and written products of participants were used as multiple data
source. Analysis process of findings were supported with these multiple data source.
Then, findings from these different sources were compared to make sure that they were
consistent with each other.

Persistent observation and adequate engagement are other signs of validity and
reliability in the study (Creswell, 2007; Merriam, 2009). Within this frame, the main
study was applied in 5 weeks. This period of time was enough to know participant and
learning culture. And also, it provided researcher to collect more detailed and accurate

data of the desired phenomenon under investigation.

At the qualitative methodologies, researcher position is a significant factor for
unprejudiced interpretation of investigated phenomenon (Creswell, 2007). Therefore,
to provide credibility and consistency, researcher should mention her assumptions,
biases and dispositions toward the study so that readers understand better how the
researcher arrives at the interpretation of the findings (Merriam, 2009). In this study,
the researcher was the actual teacher of the participants. Hence, the nature of lesson
flow was not affected. Students shared own opinions and works freely since they were
familiar to the researcher. Furthermore, the researcher knew each participant in person.
Thanks to this, researcher knew how to behave each participant in a particular
situation. Also, this enabled the researcher to make more accurate observations.
However, there were certain disadvantages to be a teacher-researcher. For example,
participants were so comfortable in the class so this caused distractions during

implementation such as chatting among participants. In addition, participants could
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consider the researcher as an authority and they could feel restricted. In order to avoid
these undesired conditions, researcher took necessary precautions in advance. To
illustrate, researcher walked around the desk during implementations of MEAs and

warned the participants who were distracted.

3.9  Limitations of the Study

The study had four significant limitations. First limitation was about participants and
selection of them. Participants were not selected randomly. Researcher was a
mathematics teacher at a public school. Hence, purposive and convenient sampling
procedure were used. Classes of boys and girls were separated in this school.
Researcher taught only one 5th grade girl class. Therefore, the study was conducted at
this school with researcher’s 5th grade class including 31 girls. However, the schools
are mostly coeducational. This may be a limitation since the sample of the study was
not representative of all 5th grade class in Turkey. It should be stated that non-random
sampling is feasible, since generalizability is not a concern in qualitative studies
(Merriam, 2009).

Second limitation was about the physical attributes of the class. The class conducting
the study was small and inappropriate to group work. Researcher had difficulty to
arrange the placements of groups to avoid possible interactions between groups. In
addition, it was difficult to place cameras to suitable place in the class. Accordingly,
cameras were big and narrowed the area that researcher walked around during the
process. Researcher tried to eliminate this limitation as much as possible by arranging
placement of groups and cameras in advance.

Time was the third limitation of the study. 2 lessons without break were separated for
the each MEA. But, time was not enough to complete all steps of MEAs in time. For
example, researcher wanted to add discussion part at the end of the MEA but, time did
not permit. Researcher could not extend the time to 3 lessons so that other teacher had

a lesson with participants. At this point, if a teacher wants to implement MEA at
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mathematics lesson, implementation time will be restricted with maximum 2 lessons
without break (approximately 90 minutes). Time limitation may be eliminated or
reduced with well-designed MEA implementation. 90 minutes will be enough for the

implementation.

Researcher bias was the fourth limitation of the study. Like almost all qualitative
research, in this study, data collection and data analysis based on researcher.
Researcher took notes and made observations to determine the behaviors and
difficulties of participants. In addition, researcher was active during analysis of data.
Researcher spread on effort to be objective while taking notes, making observations,
and interpreting the audio and video recordings. Furthermore, researcher position was
a significant evidence to eliminate the researcher bias. Researcher position was

explained in detail at quality of the study part above.
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CHAPTER 4

FINDINGS

The aim of this study was to investigate Sth grade students’ behaviors emerged during
the Model Eliciting Activities (MEAs) and how students’ behaviors change from the
implementation of MEA-1 to MEA-3. This study also aimed to determine difficulties
that 5th grade students encounter during the implementation of MEAs in the
classroom. To obtain adequate and desired information, classroom video data, focus
group audio data, written works of MEAs, and field notes were used as the main source
of the data collection in this study. In this chapter, descriptive analysis of collected

data will be disseminated in detail. The research questions of the study were as follows.

a) What are the behaviors of 5th grade students that emerge during the
implementation of MEAs in the classroom?

b) What are the difficulties that 5th grade students encounter during the
implementation of MEAs in the classroom?

c) To what extent do 5th grade students’ behaviors in activities change from the

implementation of MEA-1 to MEA-3 in the classroom?

At the end of the analysis process, findings were coded under three main categories as
(i) supportive behaviors, (ii) interfering behaviors, and (iii) difficulties (Table 4.1).
Additionally, these categories were divided into sub-categories with the help of data

collected. Table 4.1 indicates codes emerged in the study under three main categories.
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How these codes emerged was presented in the next section in detail with the evidences

of classroom records and written works. Findings related to each category with sub-

categories were presented starting from the MEA-1 with the logical flow of the

instruction.

Table 4.1 Summary of the Codes

Main Sub-category
category

Description

Supportive  Generating solution
behaviors together
Sharing the
workload

Interfering  Need for approval
behaviors
Need for explanation

Working alone

Difficulties  Understanding the
issue

Time management

Students listen to each other’s ideas, make
discussions, and decide together.

After deciding the solution together,
students share tasks which are necessary to
be done during the model-eliciting process.

Students wait for approval from the teacher
whether they are on the right track.
Students’ requests for explanations were
mainly regarding the two aspects of the
activities, that were (i) process the
implementation and (ii) the activity itself.
Students want to work alone instead of
working in a group.

Students do not understand what is asked in
the activity or students get the activity
wrong.

Students do not use time wisely and they are
worried about not finishing the activity on
time.

4.1 Supportive behaviors

Supportive behaviors were defined in this study as the behaviors which support the

MEA process and help students to construct powerful and desired models. Supportive

behaviors were grouped into two sub-categories: (a) generating solution together and

(b) sharing the workload.
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4.1.1. Generating solution together

During implementation process, one of the typical behaviors observed was about group
work process. The researcher coded students’ listening to each other’s ideas, making
discussions, and deciding together as “generating solution together” At MEA-1, the
researcher asked students to create one common solution (model) together. However,
a majority of students started to work alone. For example, when researcher was
distributing the paper for solution, Beril said “teacher, do we take one paper for each
of us?” Moreover, when students were in the modelling process, Defne said
“everybody creates their own rubric first, then we will prepare group’s rubric later.”
Such statements supported that students did not show “generating solution together”
behavior at the beginning of the MEA-1. Moreover, students followed wrong solution
path at one group member’s request. They tried to group books given as examples in

the MEA instead of producing solution ideas together. Therefore, at the beginning of

the MEA-1, “generating solution together” behavior was not observed.

Beril: Everybody can choose any category desired for their own rubric.

Ece: No, everybody will put all categories for their own rubric.

Beril: Teacher, do we prepare one rubric together or does everybody prepare

their own rubric?

T: One rubric for each group.

Beril: Just one for each group? Ok.
This conversation above indicated that students tended to work alone instead of
working in a group. Beril and Ece think that each group member prepares one rubric.
After 10 minutes of solution process, students realized that they needed to create a
model by working together with the help of the teacher (researcher in this study)
directions during modelling process. After this conversation below, group work

started.

T: Do we agree girls? Rubric will be graded to these criteria. Books are not
grouped according to types.
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Beril: Girls, we must use these criteria. We do not choose from these example
books. | am trying to say this. It is not necessary to group books according to

types.
Group: Yes, you are right.

After this conversation above, students started to brainstorm to reach the solution. Each
group member expressed their own opinion and they made discussions on shared
opinions. They evaluated ideas and decided together which solution way to follow.
After 15 minutes of modelling process, the conversations between group members can
be given as an evidence to behavior “generating solution together” For example, the
conversation below showed that students planned together about solution which they

have followed.

Beril: Listen! We can divide rubric into 5 criteria given in the problem. And we
will decide how many points each category is given.

Melike: Yes, Beril’s idea is fine.

Beril: Let’s divide table into 5 rows for each criterion (number of books, types
of books, book level, length of books, quality of the summary) and 2 columns
for criteria and points given.

Ece: We can add one more column for example books.

Defne: | think, we cannot. Because we will give points to criteria not example
books. Yet, we can add one more column for explanation of each criterion.

Ece: Ok, you are right.

Beril: We distribute 100 total points to each criterion. We need to give more
points to more important criterion according to us.

In this example, Beril presented a solution. Melike agreed to her idea. Ece and Defne
suggested little changes on the solution. These suggestions were discussed between
group members. While Defne’s suggestion was accepted, other group members refuted
Ece’s suggestion. Hence, this conversation showed that they decided solution together.
Additionally, students shared opinions while scoring each criterion. To illustrate, Beril
asked to her friends “do we give 30 points to “number of books” criterion? ” and Ece
answered “I think we give 70.” Beril did not agree and said “70 is too much since we
distribute 100 to five criteria.” Then, Defne suggested to give 40 points. All the group
members accepted. The points given to each criterion were determined by group

members discussing together as in this example.
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Also, students convinced each other by presenting ideas and discussing. For example,
Ece said that during preparing rubric together “book level, let’s give an example to it'”
Beril objected to this idea and explained why “Look, stop! We shouldn’t give examples
to the books. Let’s think like this. For example, what happens if a 6" grader reads an
8" grade level book? 6™ grader should get more points.” Ece were convinced. Group
members agreed on the idea and they continued the modelling process. Therefore,
convincing each other also indicates that students generate solutions together. At the
end of the MEA-1, students created a model which included all the group members’
ideas. Although they were prone to make their own models by themselves at the
beginning, they started to exchange ideas after 15 minutes of the modelling process.
Then, group members generated the solution together in every step after 15 minutes of

the modelling process.

At MEA-2, the researcher observed “generating solution together” behavior during
the whole MEA-2 process. Different from MEA-1, students did not tend to work alone.
Instead, they started to work together immediately. For instance, Defne presented her
idea loudly to the group “trucks must be on the corner, they make trouble.” This
expression showed that students realized MEA activities are required creating solution
together. Therefore, students started to share their own ideas immediately at the
beginning of the MEA-2 to develop a model together. The conversation below showed
that students listened to each other, thought about the shared idea, and decided together
for every detail during the modelling process.

(Melike measured the vehicles’ dimensions. Since it was somewhere in between 1,5-

2, she was undecided about the width of the car and asked to group members.)

Melike: What should the width of the car be? (asking to group members while
measuring it with ruler.)

Defne: We can say that the width of the car is 2 cm.

Melike: No, itis 1,5 cm.

Ece: Let’s say 2 cm.

Melike: But, I found 1,5 cm.
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Ece: How do we calculate the 1,5 cm? No.
Defne: It can be calculated.
Ece: Actually, it can. Let’s say 1,5 cm.

As seen, students also rounded other vehicles’ dimensions by discussing together. This

showed that students made decisions for even the smallest detail of the solution

together.

Melike: One minute! Can you listen to me? Look! There are 4 types of vehicles
and the width of the ground is 22,5 cm.

Ece: So, we will divide 22 to 4?

Melike: Divide 22,5 to 4?

Defne: Cars come more often than other vehicles.

Ece: From there to here will be separated for trucks. (she points the ground.)
Melike: This area is not enough for trucks.

Defne: | agree. Two trucks go hardly in this area. Besides, buses come more than
trucks. We must determine more area for buses than trucks.

Ece: Here, this area is for cars.

Defne: You determined a small area for cars. But, cars come more often so we
need a bigger area.

Ece: Then, do we separate the most area for cars?

Group: Yes, of course!

Melike: And, least area for trucks.

This conversation also showed that students determined the area for each vehicle by

discussing together.

Given dialogues above showed that students decided together for almost every point
about solution (location of each vehicle, rounding of measurement etc.). These
conversations were an evidence that students showed “generating solution together”
behavior at the beginning of the modelling process which is different from MEA-1. At
MEA-2, not only at the beginning but also during every step of the process, students
asked each other if everybody agreed with what they do or write. For example, Melike
realized that Beril did not say anything during a discussion and she asked to Beril “why
aren’t you talking? Say your opinion.” Students expressed opinions and objections
about group solution more than MEA-1. There were continuous interactions between

group members. Moreover, they did not hesitate to refuse or challenge any opinion
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they did not agree. For instance, when the group decided the place of the Jeep, Beril
did not agree and said “we do not give small place for Jeep. Even Jeeps come often,
they will take more place.”

Students had a strong desire to generate solution together at MEA-2. Students made
all decisions together during MEA-2. Moreover, they wanted to make last decisions
together. Melike’s “let’s make our last decisions!” statement was one of the most
powerful evidences to this finding. Furthermore, students used “we” instead of “I”
while expressing their opinions. To illustrate, Beril asked “how much place do we give
for buses?”” or Defne said “how do we arrange entrances and exits of buses?” There
were many other examples like “do we do?, how do we put?, or what do we say?” in

which “we” were used.

“Generating solution together”’ behavior was also detected at the end of the modelling
activity. The conversation about the price of each vehicle took place as follows.

Beril: How much is the price of each vehicle?

Defne: I guess all of them have the same price.

Ece: No, I think that just trucks and buses are the same.

Melike: Bus needs to be the most expensive since there are many people in it.

Getting on and off can be problematic. Jeep is 7,5 TL and car is 5 TL.

Defne: | think, it is fine.

Ece: | think we must give the same price to bus and truck.

Melike: But, there are more people in bus than truck.

Ece: OK, you are right.
From the beginning to the end of the MEA-2, students expressed their ideas about
solution, discussed them, decided together, and produced solution together. Therefore,
a solution which was the product of group work came up. In the light of findings
reported above, the researcher concluded that students showed “generating solution
together” behavior during the entire MEA-2. The nature of MEAS required group

work.

At MEA-3, “generating solution together” behavior increased distinctly. Students

automatically started to work together without asking to teacher if they create their
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own solution or group solution. They had already known the MEA required group
work. Therefore, they continued the process by thinking, listening each other and
discussing. At MEA-3, researcher obtained various conversations that students shared
opinions about solution and made discussion together on them. They decided each
detail of the solution together. For example, Defne expressed her idea at the beginning
of the process “I think we draw a square first.” This showed that each student
expressed their own idea without hesitation. In addition, they did not accept any idea
immediately. They thought on it. And, if a student did not agree, she objected. To
illustrate, the conversation between group members was an indication of this finding.

Beril: I think, we will probably get more edges than 6 if we fold 3 times.

Ece: But, number of folding does not affect the number of edges occurred.
Beril: No, it does. Since edges increase when the paper is folded more.

Ece: The number of edges won’t change if you fold in half or quarter and cut.
Just, the patterns of inside will be more detailed when folding in quarter than
folding in half.

Beril: What you said is wrong.

Beril and Ece did not agree on effect of number of folding. Each of them expressed
their own idea and discussed. At the end, Beril was persuaded by Ece. Ece showed to
Beril the effect of number of folding by folding and then cutting the paper. After
everybody agreed on this idea, they started to discuss about how the snowflake in the

nature must be.

Beril: Girls, do you know why this snowflake does not exist in the nature? (they
are trying to decide how the snowflake in the nature must be.)

Group: Why?

Beril: Because this has 8 edges. (She points to the snowflake which was given at
the MEA-3 as an example.)

Defne: Then, we will make a snowflake which has 6 edges. 6 edged-snowflakes
exist in the nature. (This information was given in the reading passage.)
Melike: Yes, absolutely! Since the problem asks us to create snowflake which
exists in the nature.

Beril: That’s it! If the snowflake has 6 edges, it will exist in the nature.

This conversation indicated that they expressed their own ideas to other group
members very well. This behavior — expressing their own ideas, discussing together,

deciding together- became a habit at MEA-3. They learned that they need to act
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together at MEAs’ implementation process. Students did not tend to work alone.
Instead, they created every solution together. In addition, they overcame each
difficulty together during MEA-3. To illustrate, this conversation below was an

evidence of this finding.

Beril: Our snowflake has 4 edges.

Ece: How do we make 2 more edges?

Defne: I think we should fold 6 times or 3 times.

Melike: | think we should fold 3 times since we folded 2 times and we got a

snowflake with 4 edges at previous one.

Defne: Let’s try. (They took the paper and tried to fold 3 times.)
Similar to MEA-2, students used “we” language instead of “I” language at MEA-3.
Almost all sentences made by students at MEA-3 were plural form. For instance,
Defne asked to friends while folding the paper “from where do we fold?” and Ece said
“we will fold 2 times to a get symmetric shape.” Moreover, researcher recorded many
expressions like “we found.”, “we will write.”, “do we open?”, “we will cut this
now.” during the whole MEA-3. These conversations strongly indicated that students
created every detail of the model together. Thus, this finding supported that students

showed “generating solution together” behavior during all of the MEA-3 process.

To conclude, “generating solution together” behavior increased significantly from
MEA-1 to MEA-3. Although students did not show “generating solution together”
behavior at first, they started to share opinions and discuss after 15 minutes of the
MEA-1 solution process. Unlike MEA-1, students did not tend to work alone at MEA-
2 and MEA-3. On the contrary, students created every detail of the solution together.

4.1.2 Sharing the workload

Sharing the workload was the other supportive behavior which helped students to
construct powerful models. Students’ sharing tasks necessary to be done after deciding
the solution together during MEA process were coded by the researcher as “sharing

the workload”. At MEA-1, Ece took the floor and directed the solution process at the
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beginning of MEA-1. Instead of sharing the workload, Ece wanted to do every task
that group members decided to be done like creating rubric, writing letter, grouping
books etc. Ece tried to do every task by herself during approximately 15 minutes of
the solution process. Then, Defne objected to this situation and said “let us help. this

1

cannot be with one person.” Ece answered “Yes, why don’t you help me?” This
conversation between Defne and Ece indicated that group members were open to
cooperate. After that, the researcher observed “sharing the workload” behavior.

Conversation below was an evidence of this behavior.

Defne: I think we need to do quickly. Everybody do something.

Group: Yes, come on!

Ece: How do we share tasks? For example, somebody scores the rubric.

Melike: I can do.

Ece: Somebody writes the letter.

Beril: | can handle it.

Ece: Ok. Defne is also good at scoring the rubric.

Melike: Come on! We have 15 minutes left.
This conversation showed that students shared two tasks. Melike would have scored
the rubric while Beril was writing the letter. Yet, although students shared the tasks as
seen in the conversation above, they did not stick to the shared the workload. They
continued to score the rubric together. These evidences showed that students shared
tasks, but they could not plan the task sharing in an applicable and effective way. When
students realized that they would not finish the model towards the end of the MEA-1
process, they split in half. While Beril and Ece were preparing the rubric, Melike and
Defne started to write the letter. Yet, this sharing the workload stemmed from a
necessity since they had to complete the model before the deadline. At MEA-1, there
was not an effective “sharing the workload” behavior instead students tended to do

every task together.
At MEA-2, researcher observed sharing the workload behavior during the solution

process. For instance, Ece said “why don’t you measure the dimensions of each vehicle

and tell me?” Then, students shared the vehicles and each group member measured
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one vehicle’s dimensions. This finding denoted that students shared measuring task to
make the solution process faster. Melike finished to measure first, while Beril and
Defne were still measuring and Ece was recording the results of measurements. Then,
she said “you continue to measure, I can start to write the letter.” Accordingly, this
statement was the evidence that “sharing the workload” behavior still continued. After
Melike, Beril finished to measure vehicle. Then, Beril helped Melike to write letter.
In the meantime, Defne and Ece continued to measure the vehicle and the parking area
together. After measuring the vehicles and the parking area, students discussed where
each vehicle should be placed in the parking area together. This conversation below
was recorded between students.

Defne: Here, we can put trucks, here for cars and then here for Jeep.

Beril: Ok, let’s calculate the area which each vehicle covers.

Ece: Then, I also write the letter about how we arrange the vehicles in the parking
space.

This conversation indicated that students shared tasks — writing letter and calculate the
parking space area for vehicles- after deciding where each vehicle is located. Like
MEA-1, students divided tasks into two pieces as writing letter and implementing the
solution that group members decided together. Then, students split in half and shared
the two tasks. Different from “’sharing the workload’’ behavior at MEA-1, students
applied sharing the workload effectively. While Ece and Defne were working on the
design of parking space, Beril and Melike were preparing the letter during the last 20

minute of the modelling process.

At MEA-3, students started to work by sharing tasks. Melike said “why don’t you try
to draw snowflake which exists in the nature and I write why snowflake in the problem
does not exist in the nature?” Melike’s expression showed that students knew what
they do and shared tasks in advance. Yet, they did not agree upon how they shared
tasks. For example, Melike suggested that Beril, Ece and Defne should draw
snowflake, while Melike should write the letter. Differently, Ece suggested that Beril
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and Melike should write the letter while Ece and Defne should think how they did the
snowflake. Yet, Melike objected to Ece. The conversation between them on this issue

was as follows.

Melike: | also want to draw snowflake.

Ece: Ok. Then you and Melike draw the snowflake. Me and Defne write the
letter.

Defne: No, I will try to draw snowflake. Melike can write.

Ece: Ok, ok. We will write the letter with Melike.

Defne: One person can write the letter. Others should try to find snowflake. We
run out of time.

This conversation showed that students wanted to share tasks but they could not decide
who implemented which task. Although sharing the workload behavior was observed
more than MEA-2, students had difficulty to decide who took which task. They
decided almost 10 minutes later. Melike wrote the letter while three of them were
trying to create snowflake which exists in nature. After they reached the solution, they
made new task-sharing. They split in half this time. Accordingly, Defne and Beril were
writing how they created their own snowflakes and directions for everybody who
wants to create their snowflake, Ece and Melike made a clean copy of the letter.

As a result, students showed “sharing the workload” behavior at MEA 3 more
frequently than MEA-1 and MEA-2. One student dominated the modelling process at
the first 15 minutes of MEA-1. After 15 minutes, students shared tasks but they did
not implement decided workload effectively at MEA-1. Unlike MEA-1, students made
sharing the workload effectively at MEA-2 and MEA-3. Students generally shared
tasks into two as writing letter and creating solution after they decided the solution

together.
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4.2  Interfering behaviors

Interfering behaviors were defined in this study as the behaviors that interfere the MEA
process and prevent students to construct powerful and desired models. interfering
behaviors were grouped under three sub-categories: (a) need for approval, (b) need for
explanation and (c) working alone.

4.2.1 Need for Approval

One of the typical behavior was need for approval. The researcher coded students’
waiting for approval from teacher whether they are on the right track during solution
process as “need for approval”. At MEA-1, this behavior emerged too many times
during the solution process. Students needed to obtain approval from researcher at each
step of their solution so that they wanted to be sure they were on the right track.
Moreover, students also told each decision they made to the teacher to get approval.
Because, they thought that there was a unique solution and research knew it. Although
researcher explained “there were not a unique solution at MEA and each group needs
to create their own specific, generalizable model.”, students tried to reach a specific
solution that they believed to exist. The conversation below was taken from the

beginning of the solution process.

Ece: Teacher, we are doing like this. We write here the name of the book, and
here we write how many point the books given. Do we need to do anything else?
Teacher: But, in this way, you can score just these books. What if he reads
another book which does not exist in the list?
The question in the conversation above “do we need to do anything else? ” was a strong
evidence that students needed approval from teacher at each step of their decisions
about solution. After researcher’s reaction in this dialogue, they realized they were on
the wrong track so that students started to search for new solutions. At MEA-1,
students also wanted to receive approval from the teacher insistently during the

modelling process. Students asked “are we doing right, teacher?” every time teacher
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passes by them. For example, this conversation below was recorded when researcher

was walking around the class.

(While she was passing by the focus group, Beril asked.)

Beril: Are we going right, teacher? (while pointing the solution on the paper.)
Teacher: there is not one unique solution. Every group will develop their own
scoring rubric.

This conversation indicated that they continuously needed for approval from the
researcher during the MEA-1. Students wanted to be sure that they were on the right
solution track. Furthermore, students waited for approval when the researcher
explained something asked by students. To illustrate, this conversation below could be
given as an example of this finding.

(Students asked about criteria including the MEA. Teacher explained.)

Teacher: People who participate the summer reading program will be scored
according to these criteria. So, you should take these criteria into consideration
while preparing scoring rubric.
Ece: And then, is this right? (by showing their solution)
According to this conversation, students needed to get approval from teacher instead
of deciding by themselves whether their solution was in accordance with teacher’s

explanations.

Before submitting the solution of MEA-1, students also asked to researcher whether

their solution was right.

Beril: Teacher, is our solution OK? Here we wrote the letter like this, here we
wrote how to use the scoring rubric and here we wrote the scoring rubric.
Ece: Is it correct, teacher?
This conversation strongly indicated that students needed for approval even at the end
of the MEA-1. At MEA-1, students showed continuously “reed for approval”

behavior from the beginning to the end of the modelling process.
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At MEA-2, need for approval behavior decreased. Unlike MEA-1, students did not
need to get approval from the researcher at each step of the modelling process.
Differently, students obtained approval just three times during the MEA-2. Students
did not need for approval for each decision taken. Conversely, students showed need
for approval behavior once at the beginning, middle and end of the MEA-2,
respectively. At MEA-1, students asked whether they were on the right track at every
time teacher passes by. Different from MEA-1, Beril asked just one time “how do we
go, teacher?” by showing the solution to researcher while she was passing at MEA-2.
Then, at the end of the process, students told how they developed parking model while
submitting the solution to researcher. Researcher just said “Ok’ and took the solution.
This behavior also denoted that students wanted to get approval for being sure at the
end of the MEA-2. Although this finding indicated that students showed need for
approval behavior at the end of the modelling process, this behavior decreased at entire
MEA-2 in contrast with MEA-1. For example, after discussing solution together and
deciding the draft of the parking area, two students of the group wanted to get approval

for solution from the researcher. The conversation about this was as follows.

Beril: | think this draft looks nice.
Group: Yes! (everybody approved.)
Beril: shall we show the draft to teacher?
Defne: No! Then, we will have to change the solution according to teacher’s
direction.
This conversation indicated that while two students needed to get approval for the
solution, other group members did not want to do it. Furthermore, this evidence also

showed that need for approval behavior decreased.

At MEA-3, need for approval behavior dramatically changed. Although students
needed to obtain approval from teacher during the entire MEA-1, they just requested
approval from teacher only at the beginning to be sure they totally understood what
the activity asked. Students just mentioned researcher how they came up with a
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solution path instead of getting approval. For example, students did not ask “are we
going on right way? ” instead, they used “ we did like this ....” expression to explain

solution ways.

Although the researcher explained in detail what the activity asked, students waited
for approval to be totally sure they understood well. To illustrate, this conversation
below was an evidence of this finding.

(after readiness questions were answered and researcher explained twice the activity.

One students asked to speak in the class before starting the process.)

Ece: Teacher, you mean that we will write a letter why the Ali’s snowflake does
not exist in the nature. Then, we developed a snowflake which exist in the nature
and then we will write how we develop it step by step to letter. Right?
Teacher. Yes, it will be totally like this.
This conversation indicated that students showed need for approval behavior at the
beginning of the MEA-3. Students needed to get approval from the teacher before
starting the activity to be sure instead of reading it from activity sheet having directions
about what is asked in detail. But, after the beginning of the MEA-3, students did not

show need for approval behavior at MEA-3.

Different from other two MEA, students communicated to the researcher to share their
ideas and solution ways instead of getting approval. Accordingly, students just

informed the researcher about their progress during the modelling process.

Ece: First snowflake that we developed was not accurate.

Teacher: Why?

Ece: Because, it had 4 vertices. We thought like this teacher. When we fold two
times, snowflake has 4 vertices. When we fold four time, it has 8 vertices.
Maybe, if we fold three times, it will have 6 vertices. Now, we will try this.
Teacher: Try it, then.

This conversation above indicated that students did not wait for approval. Instead, they

shared own ideas with researcher just to inform her.
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Need for approval behavior significantly decreased from MEA-1 to MEA-3. Yet, it
did not completely disappear. At MEA-1, students showed need for approval behavior
during the entire implementation process. Similar to MEA-1, although need for
approval behavior decreased at MEA-2, students showed this behavior once at the
beginning, middle and end of the MEA-2. At MEA-3, students waited for approval
just at the beginning of the process to be sure that they totally understood the activity.
After that, unlike MEA-1 and MEA-2, students did not show need for approval
behavior at MEA-3. Instead, they preferred to inform researcher about their ideas and

solutions during the implementation process of MEA-3.

4.2.2 Need for explanation

Other interfering behavior was need for explanation. When students waited for
explanation from teacher about what they do and how they do during the modelling
process, researcher coded them as “need for explanation” behavior. Students needed
for explanation about process (e.g. questions about requirements of MEASs) and

activity (e.g. questions for clarifying MEAS).

At the beginning of the MEA-1, students were not familiar with open-ended problems
requiring inventing and testing models like MEAs. Therefore, they asked many
questions to the researcher about both the process and the activity. Firstly, students
wanted to be sure that they understood what was asked at the activity. At MEA-1, after
readiness questions were answered, the researcher distributed problem situation to
students and asked them to read silently. Then, one student read the problem loudly to
the class. After that, students did not start to work on the model immediately. Instead,
they waited for explanation about what was asked at MEA-1 from the researcher again
in detail. After the researcher explained, students continued to ask questions about the
activity instead of reading and trying to understand what was asked. Students asked
even about the basic information written at the activity sheet clearly. To illustrate, one

student asked “how do we create the scoring rubric, teacher?” or another said “to
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whom do we write the letter?” or another one asked “what do we write to the letter?”
This indicated that students had low reading and understanding skills. They were
unwilling to examine the problem situation. These findings verified that students
intensively showed “need for explanation” behavior at the beginning of the MEA-1.

Researcher had to explain questions asked about both the process and the activity too
many times at MEA-1. Since they had difficulty to create generalizable solution, they
tended to reach to a single solution. Accordingly, students asked insistently for
explanation about this issue. For instance, the evidence of this finding was given in the

below conversation.

Beril: We didn’t have to categorize the books according to varieties.
Ece: Teacher, do we choose sample students? And then, do we score the books
which they read?
Teacher: Go ahead and read what the activity asks from you. You should be able
to score every student participating the summer reading program with the scoring
rubric.
This conversation showed that students tried to develop a scoring rubric for sample
students instead of developing a model valid for every student. Since students had
difficulty to develop generalizable model, they needed for explanation from researcher

about how they could create a model applicable to every student.

At MEA-1, students asked for explanation from teacher about the conventional
procedures of the solution and implementation of MEAs. For example, Ece asked “do
we prepare the rubric together?”, “do we write the letter as rwo pages?” This also
showed that students waited for explanation from researcher about what they do and
how they do it. As a result, students showed “need for explanation” behavior during
the entire MEA-1.

At MEA-2, students did not have difficulty to understand the activity and conventional
procedure of MEAs solution path. Similar to MEA-1, after readiness questions were
answered, the researcher distributed problem situation to students and asked them to

read silently at MEA-2. Then, one student read the problem loudly to the class. But
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this time teacher asked a student to explain what the activity asked. And, two students
added some explanation to fill the missing parts. After that, students started to work
on modelling process without any further questions. This evidence clarified that
students did not need for explanation for understanding the activity. At MEA-2, they
totally understood what the activity asked. Accordingly, they did not need to get
explanation from teacher during the activity. They knew what to do and how to do it.
Unlike MEA-1, students did not show need for explanation behavior during the entire
MEA-2.

At MEA-3, need for explanation behavior considerably decreased. But, it was not
completely over. Especially, students needed to get explanation from the researcher
about activity at the beginning of the MEA-3. Like MEA-1, students asked specific
questions about MEA-3 for understanding like “teacher, do we create a snowflake by
using Ali’s method or own method? ” Yet, similar to MEA-2, students did not need to
get explanation about conventional procedure of MEAS such as “how do we work, to
whom do we write the letter, do we write the letter?”” This was a strong evidence to
show that students internalized the conventional procedure of MEAs. Accordingly,
they totally understand which steps they had to follow during the implementation
process of MEAs. As a result, students showed need for explanation behavior at the
beginning of MEA-3 for understanding the MEA-3 asked while they did not show

need for explanation behavior about the process of MEA-3.

4.2.3 Working Alone

Another typical interfering behavior was working alone. When students wanted to
work by themselves, the researcher coded them as “working alone”. At MEA-1, even
the researcher said that this activity required group work and all groups would prepare
solution together, almost every student tried to create their own rubric. The below

conversation between group members was an evidence of this findings.
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Beril: Everybody can choose any category desired for their own rubric.

Ece: No, everybody will put all the categories for their own rubric.

Beril: Teacher, do we prepare one rubric together or does everybody prepare
their own rubric?

T: One rubric for each group.

Beril: Just one for each group? Ok.

This conversation showed that Ece and Beril wanted to create their own rubrics instead
of preparing a rubric together. Beril asked to teacher whether they prepare their own
rubric or a group rubric at the conversation above. Although teacher explained that it
was necessary to prepare one common rubric, Beril insisted to work individually. To
illustrate, Beril said “Firstly, everybody prepares their own rubric. Then, we will
create a common rubric by using categories which everybody wants.” This sentence
strongly indicated that Beril showed extensively “working alone” behavior. But, other
students did not show “working alone” behavior after teacher’s warning on group
work. At MEA-2 and MEA-3, students did not show working alone behavior from the
beginning to the end of the modelling process. Conversely, students developed model

together by discussing and sharing ideas.

4.3 Difficulties

Difficulties were defined in this study as difficult situations that students need to
overcome during MEA implementation process. Difficulties were grouped under two
sub-categories: (a) understanding the issue and (b) time management.

4.3.1 Understanding the issue

One of the difficulties observed was understanding the issue during MEA process.
When students did not understand what was asked at the activity or misunderstood the
activity, researcher coded them as “understanding the issue”. At MEA-1, students were
asked to develop a fair rating system to award points to students participating in a
summer reading program. Yet, students did not understand the activity at first although

58



teacher explained what was asked in detail at the beginning. To illustrate, Defne said
to group members “I am indecisive. I do not understand what we will do.”” Then, other
students did not say anything on it. Hence, this finding indicated that students were

confused and did not understand what the activity asked.

Ece: We will classify these (example books given at MEA) by varieties.

Melike: How’s that!? (she was confused.)
This conversation showed that Ece misunderstood the activity. Students were asked to
create a rating system including 5 criteria: the number of books, the variety of the
books, the difficulty of the books, the lengths of the books, and the quality of the
written reports. Instead, they started to make groups of example books according to
their types like adventure, horror, drama etc. After 10 minutes, the teacher realized that
they were on the wrong track while she was walking among the desks. She explained
what the students were asked and asked them “do you understand what is asked?”
Students said yes but they had followed the wrong path again. Researcher came again
and saw their work were still inaccurate. The researcher said “giris, would you like me
to explain again?”. They said “yes teacher, we are totally lost.” The researcher
explained in more detail this time and asked trigger questions “Think girls! Consider
all the criteria but not just the variety of the books. For example, if a sixth grader and
an eighth grader both read Sefiller, will they both earn the same number of points?”

Students thought and discussed about the researcher’s explanations.

Beril: Girls, we must use these criteria. We do not choose from these example
books. | am trying to say this. It is not necessary to group books according to

types.
Group: Yes, you are right.

This conversation above showed that students started to understand the activity. After
approximately 20 minutes, they totally explored what the activity asked and how they
could develop a solution. The conversation below was an evidence that students

completely understood the activity.
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Beril: Listen! We can divide rubric into 5 criteria given in the problem. And we
will decide how many points each category is given.

Melike: Yes, Beril’s idea is fine.

Beril: Let’s divide table into 5 rows for each criterion (number of books, types
of books, book level, length of books, quality of the summary) and 2 columns
for criteria and points given.

Ece: We can add one more column for example books.

Defne: I think, we cannot. Because we will give points to criteria not to example
books. Yet, we can add one more column for explanation of each criterion.

Ece: Ok, you are right.

Beril: We distribute 100 total points to each criterion. We need to give more
points to more important criterion according to us.

At MEA-1, students had difficulty to understand the activity. They misunderstood the
activity at the beginning. After 20 minutes, students had already started to create model
that the MEA asked.

At MEA-2, students completely understood what the activity asked. They did not use
the expressions like “I didn 't understand.”, “what will we do now?” Moreover, there

was not any misunderstood point or deviation from true path.

At MEA-3, students did not have difficulty to understand the activity. Students
immediately started to work on the model after teacher presented the activity. To sum
up, students did not understand what they did at the beginning of the MEA-1. Then,
they got the activity wrong during the first 20 minutes of the MEA-1. After guidance
of researcher, students barely understood the activity and started to create model.
Unlike MEA-1, students did not have difficulty to understand what the activity asked
at MEA-2 and MEA-3.

4.3.2 Time management

Other difficulty observed was time management during MEA process. When students
did not use time wisely and they were worried about not finishing the MEA, the

researcher coded them as “time management”. Students were given 90 minutes (1
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block class) to finish their work. At MEA-1, students did not care about time at first.
Then, they realized that they were proceeding slow. And they started to move fast.
This situation prevented creative solutions ideas that they wanted to develop. Instead,
students preferred to use the solution that they could develop faster. This conversation

below was an evidence of findings mentioned above.

(Students were on the wrong track. They were divided books given as examples in the
MEA-1 into types instead of preparing a rubric. And, they preferred to choose books

whose summaries were short due to time issue.)

Ece: Let’s choose from short books (short books meant to books whose
summaries were shorter.)
Defne: Ok, for example, Sefiller.
Ece: Yes, yes. Hurry, hurry up!
Students lost motivation since they thought they would not finish the activity on time.
There were many dialogues between them that can be given as an example of this

finding:

Defne: Off.

Ece: Don’t do this Defne! You get us down. We go bad, anyway.

Beril: We do not go bad. We have 20 minutes.
At this conversation, some students were worried about not developing rating system
on time. Accordingly, this conversation showed that students could not manage the

time given effectively.

Towards the end of the activity, concerns of students on not finishing the activity
escalated. For example, around 20 minutes before time is up, Melike said “Girls, I just
want to say something. We need to write letter, too.” Ece replied Melike with question
“what will we do if we do not complete on time?” This conversation also indicated that
students could not use time given for the solution process wisely. Accordingly,

improper time management resulted developing less powerful and desired models.
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Because, students did not find enough time to finish the models entirely. To illustrate,

this conversation was an evidence of this finding.

Melike: Girls! We have 10 minutes left. I think we should write the letter now.
Ece: The solution hasn’t been finished yet but then, let’s write the letter.
At MEA-1, there were various statements said by students that indicated that students
had difficulty to manage time and did not use it wisely. To illustrate, expressions said
by students like “say quick!, let’s write quickly!, faster, faster!, do not write the letter

in detail, quick!” were supports of this finding.

At MEA-2, students managed the time better than MEA-1. But, they still had
difficulties related to limited time. To illustrate, students wanted to draw the parking
area as a draft at the beginning. However, time limitation prevented them to do it. This
conversation below was an evidence of this finding.

Ece: This is our draft. If we measure each vehicle and places of them in detail at
the draft, it will take time.

Beril: Yes, there is also a letter that we need to write. Time will not be enough.
Students could not draw parking space draft by measuring each vehicle in detail.

Instead, they created a draft superficially. Then, they started to develop the actual
model. This showed that students did not feel free to try everything they desired while
creating the model. Since, they were worried about time.

(After they created a parking area by parking vehicles straight. Beril suggested to try
parking them at an angle.)

Beril: Let’s try to park vehicles at an angle after finishing to park them straight.
Ece: We don’t park them at an angle. We just park them straight. Straight parking
will be easier.

Melike: But we can fit more cars into a parking area by parking them at an angle.
Ece: But we don’t have enough time. Are you aware?

Melike: We wrote the letter “parking area takes more vehicles at an angle”.
Ece: Let’s change it as straight.

Melike: But, parking space takes less cars by parking vehicles straight.

Ece: Time is not enough to try parking them at an angle.
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Group: Yes. (they continued to create parking space by parking them straight.)

This conversation indicated that students avoided trying different and innovative
solutions due to time limitation. In this example, students did not create a parking space
with vehicles at angle parking although they found that angle parking could take more
vehicles than straight parking. Since they thought that calculations of vehicles at angle
parking would be more difficult and take more time.

At MEA-2, even if students were better at time management than MEA-1, they could
not do things they desired to do due to not having enough time. Like MEA-1,
expressions showed their worries about time said by students as “how much time do

we have left?”, “the bell will ring, quick!”
Compared to MEA-1 and MEA-2, students were less worried about time at MEA-3.

Even though developing snowflake having 6 vertices took a long time, students

expressed fewer worries about time during implementation process.
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CHAPTER 5

DISCUSSIONS

In this chapter, findings presented in Chapter 4 will be discussed. Then, implications

of the current study and recommendations for future studies will be given.

5.1 Discussion of Findings

This part is organized based on research questions. In other words, supportive
behaviors, interfering behaviors, and difficulties will be discussed in the light of

previous studies.

In general, this study showed that difficulties that students encountered dwindled when
MEAs implemented over time. Furthermore, supportive behaviors increased while
interfering behaviors decreased. Therefore, it can be concluded that multiple and
sustained experience of MEA is vital for teachers who want to integrate MEAS into
their own classroom. This overall finding is consistent with the study of Zawojewski,
Lesh, and English (2003). They stated that sustained experience of MEAS increase
satisfaction of students and teachers. In a classroom with students who are
inexperienced in student-centered pedagogies, the first implementation of MEA is
likely to be unstable in terms of students’ behaviors. After multiple implementations,

students start to learn and adopt to the MEAs routine. As a result, after multiple
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implementations, there will be a better learning atmosphere in terms of student
behaviors and actions for MEA implementation.

5.1.1 Supportive behaviors

In the current study, supportive behaviors were described as behaviors that support the
MEA process and help students to construct powerful and desired models. These
behaviors emerged during the implementation of MEAs will be discussed in the light

of findings explained in Chapter 4.

5.1.1.1 Generating solution together

“Generating solution together” behavior increased significantly from MEA-1 to
MEA-3. At MEA-1, students did not show “generating solution together” behavior at
first. Although teacher (researcher in this study) asked students to work together for
developing one common model (solution), students worked alone during the first 15
minutes of the MEA-1. This might be due to the fact that students were not accustomed
to group work. It was possible that students did not engage in activities that require
group work in their classroom routine. Students showed “generating solution
together” behavior after 15 minutes of the MEA-1 solution process. They started to
share opinions and discuss. This might stem from teacher’s directions. Since, when
teacher realized that majority of students tended to work alone, she reminded them one
common model must be developed by the group members together. Furthermore,
teacher warned groups about this issue by walking around the groups. In fact, group
work is commonly preferred pedagogical approach in MEAs. MEAs are complex and
non-routine problems that require creating generalizable models by integrating,
revising, or re-organizing students’ initial mathematical interpretations (Lesh & Yoon,
2004). Therefore, MEAs are more convenient to group work because of these features.
(Lesh, Cramer, Doerr, Post, & Zawojewski, 2003). Students could notice that reaching
a solution (model) together is easier and more efficient than reaching a solution alone.
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Unlike MEA-1, students did not tend to work alone at MEA-2 and MEA-3 and created
every detail of the solution together in their groups. According to the study conducted
by Eraslan and Kant (2015), students have various difficulties during MEAS process
since they are not familiar with working together and participating in activities that
require generating ideas together. This finding is partially consistent with current
study. In the current study, although students did not prefer to work together at the
beginning of MEA-1, “generating solution together” became a habit at MEA-2 and
MEA-3. After repeated MEA implementations students learned that they need to act
together during MEAs. It can be concluded that students might not prefer to work
together at the first implementation of MEAs in the class due to learning experiences
(Eraslan & Kant, 2015). However, after second and third MEA implementation,
students started listening to each other’s ideas, made discussions, and decided together

while developing the model.

5.1.1.2 Sharing the workload

“Sharing the workload” behavior was emerged at MEA-3 more frequently than MEA-
1 and MEA-2. This increase is partly due to the fact that students noticed that solution
process of MEA is long, challenging and takes more time compared to ordinary
problems that they solve in the math lessons. In other words, students realized that they

would not finish the activity on time if they did not share the necessary workload.

To elaborate on this, at the first 15 minutes of MEA-1, Ece dominated the modelling
process. She tried to do every task that groups decided together. After 15 minutes,
other groups members objected to this. They wanted to help her. Then, students shared
tasks. At this point, it can be concluded that teacher arranged groups properly. Other
group members could object to Ece since they were not shy and introvert. Arranging
groups according to characteristics of students is crucial for the classroom integration
of MEAs (Zawojewski, Lesh, & English, 2003). For example, if teacher did not
determine the groups properly considering personal characteristics of her students, the
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activities could have been dominated by one student. Parallel to this, Zawojewski,
Lesh, and English (2003) stated that besides personal characteristics of students,
teacher need to take various factors into consideration, namely, students who have
different ways of thinking and different types of skills for the effective MEA
implementation. After other group members’ objection, students decided to share tasks

but they were not effective enough in finishing the workload in MEA-1.

Although “sharing the workload” behavior was emerged at MEA-2 and MEA-3,
students had difficulties in deciding who would take which task. This might result from
the lack of students’ experience in sharing their workload during a group work. They
realized that they needed to share their work to finish the activity on time but they
could not know how to share the workload, who distributes the workload, and how
much workload each person gets. Therefore, students could not share the workload in
an effective way.

5.1.2 Interfering Behaviors

In the current study, interfering behaviors were described as behaviors that interfere
the MEA process and prevent students to construct powerful and desired models.
These behaviors emerged during the implementation of MEAs will be discussed in the

light of findings explained in Chapter 4.

5.1.2.1 Need for Approval

“Need for approval” behavior was significantly decreased from MEA-1 to MEA-3
although it did not completely disappear. At MEA-1, students needed to get approval
from teacher about each decision they made during the entire implementation process.
This finding is consistent with previous studies in the literature (Moore, Doerr, Glancy,
& Ntow, 2015; Zawojewski, Lesh, & English, 2003). Moore, Doerr, Glancy, and Ntow
(2015) implemented an MEA (Preserving Pelicans) to 6th grade students in the
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classroom. They specified that students asked feedbacks and needed to get approval
from teacher during the MEA. Parallel to this, Zawojewski, Lesh, and English (2003)
stated that students ask questions to obtain approval like “are we on the right track?”
or “Is this what you want?”, especially in the first few MEA implementation. The
reason for this might be that students thought that every mathematics problem has only
one correct solution and they must find it to solve the problem. Accordingly, based on
the previous experiences on mathematical problems, students could think that teacher
is the only source that knows the correct answers. Therefore, students might
persistently ask whether they were on the right track. In addition, it could be concluded
that students were not familiar with mathematics problems that intensely entail
reasoning, inquiry, and critical thinking skills in mathematics lessons like MEAS do.
To improve these skills, it is necessary that the teacher turns the mathematical authority
over to students while they were solving problems. In MEAs, well-designed activities
and multiple implementation can achieve this goal. (Zawojewski, Lesh, & English,
2003). The current study supported this statement. “Need for approval” behavior
dwindled with sustained implementation of MEAs. Students became the mathematical
power in the MEAs at the end of the MEA-3.

At MEA-2, students showed need for approval behavior once at the beginning, middle
and end of implementation process. Unlike MEA-1, they did not get approval for each
decision taken. Firstly, this could be due to the fact that students came to realize that
solution requires developing specific and generalizable model. Secondly, maybe,
students gave up asking insistently for approval when they noticed that teacher did not

respond and guide them.

At MEA-3, students showed ‘“need for approval” behavior only at the beginning to
ensure they totally understood what the activity asked. One important thing is the way
they needed for approval was dramatically changed. Unlike the first two MEAS,
students shared their ideas and solution ways instead of getting approval. The reason
for this might be that students learn that not every mathematics problem has one correct
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answer. Conversely, some of them such as MEAs can be totally depend on students’
thinking, reasoning, and creativity. Another reason might be that students totally
understood the teacher’s role as observer and facilitator during MEAs. To sum up,
teacher’s role should be the listener during MEAs when students come to get approval.
Since this behavior emerged more in the first few MEA implementation, teachers had
better stay physically away from the groups (Zawojewski, Lesh, & English, 2003).
After sustained implementation, students get used to the role of teacher and the nature
of MEAs.

5.1.2.2 Need for Explanation

Another finding was that during the implementation of MEAs, students requested
explanations about the process of activity (e.g. questions about requirements of MEAS)
and the activity itself (e.g. questions for clarifying MEAs). At MEA-1, students
frequently showed “need for explanation” behaviors about both the process and the
activity. At MEA-2, students did not ask any question about the activity and
conventional procedure of MEAs. At MEA-3, although, “need for explanation”
behavior significantly decreased, it was not completely over. Surprisingly, students
had difficulty to understand the activity contrary to MEA-2. However, they did not
need for explanation about the conventional procedure of MEAs. Parallel to these
findings, Zawojewski, Lesh, and English (2003) stated during MEASs students often
ask help from their teachers about evaluation of their answers or clarification of what
they do. Yet, there is limited information about how these behaviors change with

sustained implementation of MEAs.

At MEA-1, students asked even about the basic information written clearly at the
activity sheet. This might stem from various reasons. Firstly, it is possible that students
had low reading and understanding skills. Although the current study did not control
reading-comprehension skills of students, we can argue that any limitation in such

skills is a barrier for starting MEAs in the class. This could be a reason why they
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needed additional explanation to make sense out of the problem statement in MEA.
Another reason may be that students might think that understanding the activity will
be easy and reliable if the teacher summarizes the problem situation. In this way, they
are eliminating the risk of going off track of the problem solution process. It is also
possible that the problem statement was not be well structured for the participating
students or the real-life context of the problem was unfamiliar to some of the students.
We know from the literature that if the MEA does not have appropriate and clear
problem statement for the target students, they will ask too many questions to teacher
(Zawojewski, Lesh, & English, 2003). At MEA-1, students also waited for explanation
about the conventional procedures of the solution and implementation of MEAs.
Students usually asked questions like “do we prepare the rubric together?”, “do we
write the letter as two pages?” t0 get explanation about what they do and how they do
it. In fact, when considered this being students’ first experience with MEA, this
situation might be due to the fact that students were not familiar with the procedure of
MEAs that are the open-ended problems requiring inventing and testing models.
Hence, they needed to learn which steps they must follow during the solution process.
At this point, they would have learned the process from instructions given by teacher

and written in the activity.

At MEA-2, students did not have difficulty to understand the activity and conventional
procedure of MEASs. This might result from various reasons. The first reason for this
could be that context of the MEA was familiar to students. Students might associate
easily the context with their own surrounding. In addition, problem statement could be
well-structured and clear enough. Therefore, students totally understood without
additional explanation what the MEA-2 asked. We can say that student did not have
difficulty to follow necessary procedure of the MEASs during MEA-2 since they were
familiar with the steps that they had to follow.

At MEA-3, although students did not have any difficulty to follow the conventional
procedure of MEAs, they needed explanation about the activity itself. It could be
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concluded that students internalized the conventional procedure of MEAs.
Accordingly, they totally understood which steps they had to follow during the
implementation process of MEAs. However, the context of MEA-3 might be complex
and unfamiliar to students. Therefore, they could ask additional questions to

understand.

In the light of this information, teachers should give necessary importance to choose,
modify or develop appropriate MEAs for their own students considering socio-cultural
environment, characteristics, and grade level of them. Context of the implemented
MEA is also significant since familiarity of students to context promotes the
comprehensibility of the problem statement. Consequently, students need less
explanation about the activity. Field tests, multiple implementation, and well-designed
MEA enable students to understand well to the steps of the MEA implementation
process (Zawojewski, Lesh, & English, 2003).

5.1.2.3 Working Alone

“Working alone” behavior emerged only at MEA-1. At MEA-2 and MEA-3, students
did not tend to work alone. Instead, students developed model together by discussing
and sharing ideas during the entire process. At MEA-1, even the teacher said that this
activity required group work and all groups would create one common model together,
almost every student tried to develop their own model alone. As | mentioned at
“generating solution together” part, the reason of this could be that students did not
have enough experience with activities requiring working together. They did not
manage to cooperate. At MEA-1, students insistently sought a solution by themselves,
although the teacher asked them to create models collaboratively in groups. This could
stem from the common pedagogical approach in Turkish educational practices that
rewards the individual success and creates competition among students through
existing teaching methods, curriculum, and high-stakes exams. At MEA-2 and MEA-
3, this behavior disappeared. Students might notice that teacher did not care about the
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individual success for the solution of MEAs. Conversely, they could see that teacher
prized the models that were developed together. As a result, students might internalize
the idea of generating model together instead of the idea of reaching the best solution

alone.

5.1.3 Difficulties

In the current study, difficulties were described as difficult situations that students need
to overcome during MEA implementation process. These difficulties encountered
during the implementation of MEAs will be discussed in light of the findings explained
in Chapter 4.

5.1.3.1 Understanding the Issue

Students had difficulty to understand the activity in MEA-1. Different from MEA-1,
students easily understood what the activity asked at MEA-2 and MEA-3. This finding
is partially consistent with the studies conducted by Eraslan and Kant (2015) and Sahin
and Eraslan (2016). In both studies, only one MEA was implemented to middle school
students in the classroom environment. Similar to the current study, results showed
that students had difficulty to understand the problem due to previous thinking habits

and experiences at math lessons.

In this study, there might be two reasons that students had difficulty to understand the
activity at MEA-1 while they easily understood the activity at MEA-2 and MEA-3.
Firstly, it can be argued that students were not familiar with MEAs that are open-ended
and require developing generalizable models at MEA-1. Secondly, MEA-1 were
mathematically more complex than MEA-2 and MEA-3. Therefore, understanding the
MEA-1 might be more challenging than other two. It could be concluded that starting
with more complex MEA was not a wise choice. Students might get frustrated when
the MEA was too complex and students did not know immediately what to do. To
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overcome this, teachers should choose MEAs which are appropriate to their students’
grade level and backgrounds (Zawojewski, Lesh, & English, 2003). Furthermore,

teachers had better to implement MEAs from the less complex to more complex.

5.1.3.2 Time Management

Students got better at time management from MEA-1 to MEA-3. After sustained MEA
implementation, students developed experience with the requirements of MEAS such
as writing letter to client, explaining steps of model development in this letter. With
the experience they gained, they come to understand how long these processes take to
prepare. Therefore, students started to use the given time more wisely. However, this
study revealed that limited time for MEAs’ classroom integration causes some
problems; (i) preventing creative and different solution ideas, (ii) losing motivation,
(iii) developing less powerful and desired models. If MEAs are integrated to
mathematics curriculum, integration of MEAs should be limited under class hours,
which are separated for mathematics lesson. Optimal duration for MEAs differs based
on the complexity of the activity or the levels of the students. According to researcher
experiences in the current study, teacher had better implement MEAs during two class

hours without break (approx. 90 min).

5.2 Implications of the Study

The study has some implications for educational practices. Since integration of MEAs
to school setting is a relatively new teaching trend, there are many implications that
are necessary to be enlightened. Accordingly, in the light of findings of this study,
teachers and curriculum developers will gain awareness about the students’ behaviors
and difficulties that emerge and how these behaviors and difficulties change with
multiple implementation of MEAs in the class. In addition, these stakeholders will

realize the importance of MEAs integration to school setting.
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This study revealed that interfering behaviors and difficulties decreased, supportive
behaviors increased after multiple implementations of MEAs. At this point, teachers
who want to integrate MEAs into their own classroom should benefit from this finding.
They mustn’t give up when one implementation has failed. Conversely, teacher can
see the progress when they continue to implement MEAs. For example, although
“generating solution together” behaviors did not appear at first, students started to
share opinions and discuss after 15 minutes of the MEA-1 solution process. This result
is significant for teachers who want to integrate MEAs to their own classroom.
Teachers should not give up if students do not generate one common model together
at the first MEA implementation. They should continue to implement MEAs by
directing students to work together in the class, as a result “’generating solution
together’’ behavior is likely to increase at each subsequent MEA implementation

progressively.

This study showed that MEAs implemented to elementary classroom successfully and
sustained implementation of them enabled that this implementation gets more effective
and progressive. Therefore, thanks to this study, curriculum developers should realize
that integration of MEAs into the mathematics lessons is feasible. They can give place
to MEAs in the mathematics curriculum and textbooks by taking into consideration
that MEAs increase working together, sharing, ability of problem solving, and time

management.

In addition, this study provided mathematics teachers in Turkey three MEAS that were
field tested, well-designed, and appropriate for elementary grade level. Lessons should
be enriched with different MEAs that students create their own understanding by
developing models for real life situations. Teachers can use MEASs presented in this
study directly in their classrooms or modify them for their own students. By this way,
students will not be limited with teachers’ ordinary mathematics problems used in the

class.
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This study also presented some suggestions for teachers and curriculum developers on
following steps which were necessary to implement effective MEAs in the classroom.
These suggestions can be summarized as; (i) implementing multiple MEAs to see the
progress, (ii) arranging groups considering personal characteristics of students, (iii)
not directing students during MEAs, (iv) choosing appropriate MEA for target students
up to socio-cultural environment, characteristics, and grade level, (v) starting MEA
implementation from less complex one, and (vi) using two class hours without break
to implement activity. In addition, students generally tried to share tasks into two as
writing letter and creating solution after they decided the solution together. To make
sharing the workload effective, teachers could ask groups to determine each group
member’s responsibility as writing letter or creating solution in advance. Teachers
should take these into consideration while implementing MEAs in the class. Also,
curriculum developers can benefit from these suggestions when they integrate MEAS

into mathematics curriculum.

5.3 Recommendations for Further Studies

In the light of findings of the current study, some recommendation can be given for
further studies. First of all, new studies should be conducted with different grade levels
like pre-school, high school, and college to examine students’ behaviors and
difficulties during MEAs. In addition, this study was conducted in girls only class. In
the literature, there are many studies that shows differences in female and male
students in terms of behaviors in the school settings (Bugler, McGeown, & Clair-
Thompson, 2015; Coates, 2013; Zhang, 2010). Girls and boys could behave differently
since both girls and boys have their own rules for behaviors by reason of coming from
different subcultures (Thomas, et al., 2004). Therefore, the study can be repeated in
the mixed class to compare the results of studies. By this way, structures of MEA

integration for mathematics lessons can be determined at each grade level and gender.
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Secondly, there are not enough resources for teachers who want to integrate modeling
into the class (Erbas, et al., 2014). Therefore, further studies seem necessary on
implementation of MEAs into the classroom. This provides teachers resources and
information about effective implementation of MEAs. In addition, further research
studies can be conducted to provide various MEAs that cover different mathematical
content in the Turkish mathematics curriculum. Like MEAs projects of Purdue
University, a website can be prepared including various MEAs to share these with
Turkish teacher. Then, they can try these activities in their classrooms and share their

opinions about implementations of the activities in the classrooms.

Thirdly, there are limited resources in the literature to examine different aspects of
sustained MEAs implementation in the classroom. Further studies can focus more on
how MEAs affect thoughts, opinions, and beliefs about mathematics during sustained
implementations of them. In addition, it can be interesting to determine which social

aspects and skills are developed with multiple implementation of MEA.
Lastly, a longitudinal study on students who participated in sustained MEAs to

determine how these students’ educational and career choices differ from the peers

who did not experience with MEASs can be another strand of research in the future.
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APPENDICES

A: MODEL ELICITING ACTIVITIES

YAZ HEYECANI KUTUPHANEYi SARDI

Yenimahalle ilge Halk KitGphanesi, her yaz
tatilinde gelensksel oclarak “yaz okuma
programi” diazenliyor. Program, bu ywil “Kitap,
hayati okumaktir!” sloganiyla 15 Haziran'da
baslyor. Belediye Baskani, kitiphanede
duzenlenecek térende ocrtaokul &grencilerine

kitap okuyarak programi tanitacak.

Program 1570lerde O¢ &gretmen tarafindan
baslatildi. Bu sene 25.si dlizenlenen programa
bugiine kadar Yenimahalle'den bircok insan
dahil oldu. ¥az ockuma programi her yastan
ogrencinin katihmina agiktir.

Yenimahalle'de okuyan bitin dgrenciler yaz
boyunca  sorecek yarismaya
katilabilirler. ilge Halk
Kutiphanesi'ne gidip kayit olduklannda kisiye
dzel bir kitophane karti verilecek. Bu kartla
program  dahilinde  kitap igim
kiutiphaneden kitap alabilecekler. Yarigmaya
katilan her &grenci onayh kitap listesinden
diledigi kitabi  secip okuyabilir. Listedeki
kitaplar sinf sevivesi, kitabin wzunlugu we
tirine gdre siniflandinlmistir. Her &grenci

olan bu
Yenimahalle

okumak

istedigi seviyede, tlrde, wuzunlukta kitabi
secebilir.
Prograrmin 25. Yili  serefine Yenimahalle

Belediyesi birinci olan égrenciye 1500 TL adul
verecek. Ayrica her yas kategorisinde dereceye
giren Sgrencilere de bilgisayar, bisiklet, tisort,
kitap gibi hediyveler verilecek. Yenimahalle'deki
her okul biyik &dili kazanmak icin yarnismaya
dahil oluyor.

Yarisma 15 Haziran'da baslayip 12 Agustos'da
sona erecek. Kalan zamanda da yarnsma
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komitesi ogrencilerin okuduklan  kitaplan
belirleyecek. Komite, katibmaillarin kazandiklan
puanlarn hesaplayacak ve kazanam agiklayacak.
Her &grencinin toplam puanimi hesaplayip
kazanam belirlemek cok zaman alyor. Bu
yuzden de dnceki yillarda kazanan en erken
Eylil basinda aciklanabildi. Bu durum maalesef
son & yildir yansmaya katilimi ciddi bir oranda
distrdd. Komite, bu vil kazanam daha ¢abuk

belirleyip erken aciklamaya calisacak.

Baslamaya hazinz! Yaz ckuma programi igin

250 kitap Yenimahalle ilce Halk
kiutiphanesinin raflarinda yerini aldi.
Yansmaya katilacak &grenciler gelip onayh
kitap listesinden diledigi kitabi secebilir.

secilen



OMNAYLANMIS KITAP LISTESINDEN ORMEKLER

BASLIK YAZAR SIMNIF SAYFA SAYISI
SEVIYESI

Pollyanna Eleanor H. Porter 4 [
Alice Harikalar Diyannda Lewis Carrol 4 149
Masrettin Hoca Hikayelen orhan veli 4 134
Dede Korkut Hikayeler Anonim 5 268
Ezop kasallan Anonim 5 152
80 Glnds Devr-i Alem Jules verme 5 ED
Calikusu Resat Muri Gintekin ] 117
Hawaya Ugan At Payami 5afa ] 256
Gammaz Yirek Edgar allan Poe ] [
Kigik Prens Antoine de Saint-Exupéry ] 112
Harry Potter ve Ates Kadehi 1. K. Rowling 7 734
Kigilk kadinlar Lowisa Mae alcott 7 338
Tom Sawyer Mark Twain 7 208
Kayip Araniyor 5ait Faik abasyanik 7 125
Beyaz Zambaklar Olkesi Grigory Petrov 7 163
Seker Portakal lose Mauro De Vasconcelos ] 133
Buylk Umutlar Charles Dickens B 655
‘vaban ¥akup Kadri Karacsmanoglu B 214
Kuyucakh Yusuf Sabahattin ali B 224
iki Sahrin Hikayesi Charles Dickens g 84
Moma Michael Ende o 134
tor Salkimil Ev Halide Edip Adnar ] 273
hAutiu Prens OEcar Wilde ] ES
Don Kisot M. Cervantes 10 940
sefiller wictor Hugo 10 512
Toprak ana Cengiz Aytmatow 10 138
Kuru Glrakd wWilliam shakespeare 10 75
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BASLIK

K1sa OZET

Pollyanna

Pallyanna Whittier, kati yapil bir teyzesinin yaninda yagayan yetim bir kizdie. Pollyanna, aksi ve mutsuz
tayraciyle birlikte yagsarken babaundan Erendifi “Mutluluk ayunu” sayesinds zor giinlerin istesindan
gelmigtir.

alice Harikalar Diyannda

Her gy elindeki saate bakap buzh bl yOroyen tubaf givimb bic tavganta baglads. Tavganin pegine takilan
Mlice, bir anda kendini fizik kurallanmn ok da gecerli almadg garip bir ddnyada buldu, Yedigi yva da
itigi her sey kizcafin ya kiicocik yapyor va da dev gibi boyotiyordu. KEendi garyagtanindan alugan
kacaman bir denizde bofulmaktan gog bela kurtulup, komik bir cay partisine katidan Alice’i daha bir
sOrd acayip macera bekliyordu.

Masrettin Hoca Hikayeleri

Orhan Veali'nin kaleminden Nasrattin Hoca hikayelsri

Dede Korkut Hikaysler

12 tane Dede Korkut hikayesinden olusur.

Ezop Masallan

10 farkh masaldan alugsn bu kitap insan ve davrans lann hageanlan kullanarak betimliyor.

B0 Giinde Devr-i Alem

Phileas Fogg, kimsenin hakkinda hichir sey bilmedii rengin ve kibar bir Ingiliz beyefendisidir. Son
derece didrenli bir hayat srmesi, titie ve dakik yagayan bir olmasyla dnlddiie. Bir gdn, oyesi oldugu
“Londra Bilim Kulibo™nde, gergeklestiriimes imkinge gibi girinen bir kanuda, servetini artaya koyarak
idiaya girer: Diinyganin cesresing 80 ginde dolagacsktin, bem de @nceden hicbir ayarlama ve planksma
waprmaksizm.

Calikusu

Istanbul dan ayrilip Anadolu’da dfretmenlic yapmayas karar veren Faride’nin burada insanlarks yagadad
sorunkan anlatir.

Havaya Ucan At

Kitapta Binbir Gece Masallan'ndan alinmeg 11 tane masal bulunmaktadir.

Gammaz Yirek

Oldiordigi yagh adamin kalp atigharing duymaya devam eden katil buna dayanamayarak kendini ele
werir.

Kiigik Prens

Geregenindeki cicegivle pek anlagamadif icin birae uzaklagmaya karar veren, yoloulugu srasinda
Dinya'ya da uirayan Kigdk Prens, Sahra Cali'nde bir pikotla kargilagir. [5te alan biteni de bu pilat
anlatir biza.

Harry Potter ve Ates
Kadehi

Harry Patter dizisinin 4. Kitabi'nda Harmy'nin bagindan gecenler anlatiimaya dewam edipor.

Kuciik Kadinlar

Sanssiz bir bicimde anne babalarim kaybaden ve baska Kimselen olmayan oz kardeglerin hayats
tutunma cabalanm anlatir.

Tom Sawyer Tom'un aldifi cezalardan kurtulmak icin herkesi sagking gevirecek reka oyunlanm ve sanunda
bunlardan nasl kurtulduju anlatilyor.
Eayip Araniyor Mogdan we kiltirli geng bir kizn mutholuk anlaysin songulsdagn vasam aykisiini anlatiyar.

Beyaz Zambaklar Olkasi

Rir zamanlar yaksullufun pengesinde bir batakhklar Glkesi olan Fimlandiya'min bir avog vatanseverin
insanisti ve destans micadsleside nasl Beayar Zambaklar Olkesi'ne daniigtigoniin anlatilyor.

seker Portakal Yagamin beklanmedik degisimleri karpsinda biyik sarsintibar yagayan kilcik Zere'nin bagindan
gecenleri anlatr
Buyik Umutlar Pip'in hayat birdenbire nereden geldifini bilmedigi bir yardimla degisir ve bir beyefendiye danisor.
Hizla sindf tlayan geng adam bu kanumuny cocukluk ask Estella’ya yeniden ulagmak amaciyls kullanir,
Yaban Kurtulug Savap esnasinda Anadolu kdylinde, kivdiler, kayin durumung, Milli Mocadeleye ilgkin

tavirlarim bir aydinm giziyhe ankstr,

Kunyucakh Yusuf

Sahipsiz kalan kicik bir pocugun bir aile tarafindan evlathk edinilmesi, bu gocufun bagindan gegen
dramatik olaglar anlatilmaktsdir.
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iki S=hrin Hikayesi

Framsiz Dewrimi sirasinda Londra ve Paris’in yasadifi aghk sefalet, hirin ve kederi tim agiklg ve
acimasizhg anlatilvyar.

Komo

Insanlann “vakit nakittir” diyerak, sirekli alarak calsip, birbirlerine ve dogadaki gaeelliklers zaman agir-
miadiklar we siireg iperisinde masl birer makine parcasi haline geldikleri akic bir tarzda ankatimaktador.

Maor sallamh Ev

Geng bir kinin kigklOgonden eviiligine kadar Mor Zalkimh Ev'de yagadiklan anlatiimaktadir.

putiu Prens Ipinde 5 farkh tyki vardir. Kitaba ismini veran Mutlu Prens Sykiisi me sshrin ortasinda yoksak bir yerds
duran yakut gizlers sahip bir heykeli anlatmaktadar.

Don Kisot Sowalyeligi, alayh bir dille elestiren bir ramandic. Dan Egat Dinyayn hayallerine gore kurar; yatip kalktg
hankar onun igin birer gato, hanolar aralann hakimi yani derebeyl, oralarda cahgan hizmetgiler
prensestirer. Kargilagtiklan olaylars da hayallerinds yer bulur.

sefiller ‘Valjean adh bir kiylindn ailesinin karmm doyurmak icin galdif ekmek sonucu mahkum edildigi
kadirgada bagindan gecenler anlatilmaktadir.
Toprak ana lkimei Dinya Savayp sirasinda savagta O agluny, kocasn we gelinini kaybeden bir kadinin toprakla

waptif sdylagi anlatiliyar.

Kurwe Gindkto

lki geng agifin, Clasudia'yls Mera'mun imkansiz agkn anlatan Shakespeare kamedisi

Okuma-Anlama Sorulan

Parcay ve tablolan ckuduktan sonra asagidaki sorulan cevaplayahm.

1. Yarnsma programi ne zaman olacak?

Z. llgedeki dgrenciler yanismaya neden katilnyorlar?

3. Buyilki yansmayi dncekilerden farkh kalan nedir?

4. Komite birinciyi nasil belirleyecektir?

5. Yamnsma sonuclan neden gec aciklanryor?

6. Bir grenci Gammaz Yirek ve Havaya Ucan At icin ayni puan almah midir? Neden?

7. 6.we 3. Siniftan iki GErenci iki Sehrin Hikayesi'ni ckudugunda sym puani almal midir? Neden?

8. Eger dgrenci Biiyiik Umnutlar ve Kuru Giriiltiiyl ckursz, ikisi icin de aym puan almal midir?

Meden?

9. ENif Gammaz Yiirek ve Hawaya Ucan At okudu. EIif her iki kitsptan da aym puani almal midir?

Meden?

10. Eger Gulay Buyik Umutlar ve Kuru Gariltid'yl okursa, her iki kitap icin de aymi puani almah

rmdir?

11. Omer Kayip Aramyor ve Tom Sawyer | okudu. Omer her iki kitap icin de aymi puani almal

rmdir?

85




Yaz Okuma Programi

e

Tewfik ileri imam Hatip Ortaokulu 5-L simifi 8grencileri “Kitap, hayati okumaktirl” isimli kitap ckuma
yvarismasina katilmaya karar verdi. Yansmay kazanmak icin en yiitksek puana ulasmak gerekiyvor. Puan
toplamak igin 5-E simifi égrencileri listedeki onaylanmus kitaplardan ckumall ve okuduklan her kitap
hakkinda ézet hazirlamalilar. Her sinif seviyesinde en cok puan toplayan Sgrenci birinci secilecektir. Ve
her simifin birincileri arasinda en ¢ok puana sahip olan @grenci yansmanin da birincisi clacakbir.

Onaylanms kitap listesi Grnegini yukanda bulabilirsiniz.

Yarismaya katilan &grenciler bithn yaz boyunca genellikle 10-20 arasi kitap okumaktadirlar. Yarisma
komitesi é8rencilere okuduklar kitaplara gére puan verecektir. Komite puanlamarin adil ve en dogru
yolunu bulmak istivor. Komite, &grencinin toplam puarim hesaplarken asagidaki 5 ana baslig dikkate
alyor.

Ogrencinin okudugu;

- kitap sayisi

- kitaplarin cesitliligi

- kitabin zorluk dizeyi

- kitabin uzunlugu

- herkitap icin hazirladig1 zetin kalitesi

Mot: Ogrenci tarafindan hazirlanan kitap Gzetleri 10010k sisteme gore puanlandinlacaktr.

Sira Sende...

Senin gorevin yukandaki 5 ana basliga gbre Ggrenciyi puanlayan bir gizelge hazirlamak. Bu cizelge,
yarizma komitesinin yarismaya katilan her grenciyi dogru ve hizli bir sekilde puanlamasina olanak
saglamalidir. Komite, eski puanlama sisteminin yerine gececek yeni bir puanlama cizelgesi bulacagina
inaniyor.

Puanlama cizelgeni hazirla.
Komiteye cizelgeni nasil hazirladigini adim adim anlatan bir mektup yaz.

Komiteye puanlama cizelgeni nazil kullanacaklarnimi anlatmayr unutma. Eger puanlama cizelgeni
begenirlerse yansmanin birincisini belirlerken senin hazirladigin cizelgeyi kullanacaklardir &
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PARK YERi PROBLEMI

takiminin
zzhalannda

Yenimahalle
taraftarlan,

Belediyesi  futbol
takimlarinin - kendi
oynacaklan ilk maca geciktiler. Cinki yeni
acilan Yenimahalle Stadinin park yeri ilk macg
icin  gelen taraftara
biylklikte degildi.

hinlerce yetecek

Yenimahalle Belediye Baskan ” Yenimahalle'de
oturan bircok taraftarin takimini desteklemeye
gelecegini tahmin ettik. Ancak bu kadar yogun
bir talep olacagim distiinmemistik. Bu yizden
park verlerinin yetersiz kalacagimi  hesaba

katamadik.” diye konustu.

Park etmek icin gelen birgok arac stadyumdaki
park yeri garevliler tarafindan

a

Eger mag
sonrasl trafikte sikismak istemiyorsamiz buraya
park etmek yerine cevredeki
yverlerine  park etmeyi deneyin.” diyerek
uyaridi. Park vyerleri cabucak doldu. Mag
zonrasl aymi anda evlerine dinmek isteyen
binlerce taraftar yasanan yogunluktan dolayi
park yerinde sist.
cikamadi.

diger park

Bulundugu vyerden

Bu esnada Yenimahalle'deki bircok dgrenci gibi
Tewfik lleri Imam Hatip Ortackulu 5. Sinif
darencisi  Ayse’de desteklemeye
stadyuma vyiriyordu.  Yasanan park yeri
problemini gérdigiinde aklina bir fikir geldi.

takimini

Ayse stadyuma cok yeskin oturuyordu we
evlerinin dninde dedesine ait blylk bir arazi
vardl. Bu araziyi park yeri olarak kiralamak iyi
bir fikir olabilirdi. Ayse Snce dedesinden izin
aldi. Sonra arazinin, saati 5 TL'yve park yeri
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olarak kiralandigini gésteren tabelay araziye
astl.

Bu haftaki mag Oncesi en azindan 40 tane
araba, kamyon, otobis ve Jeep arazilerine park
etmisti. Ayse bile bu kadar talep gorecegini
tahmin etmemisti. © Eger daha fazla park yeri
olsa daha fazla arac park edebilir, daha fazla
para kazanahilirdik.” diye dosindi.

Aysenin fikri cok iviydi. Ancak arazi park yerine
uygun planh bir sekilde
diizenlenmeliydi. Ayse hangi tip aracin nereye
park edecegini gosteren park vyeri plam
olusturmaya karar verdi. Planda her aracin

olarak daha

etrafinda mac sonunda rahatga cikabilecek
sekilde yeterli alan olmasina dzen gosterdi. Bu
sayede her arag igcin gerekli ayirip
mimkiin oldugunca cok aracin park etmesini

alam

saglayacakti. Ve farkh tip araclara farkh fiyat
tarifeleri koydu cinki her arac arazide ayni
boyutta yer kaplarmiyordu. Ormegin, kamyonlar
cok yer kaplarken arabalar onlara kiyasla daha
az yere ihtivac duyuyordu.



OKUMA-ANLAMA SORULARI

Gecen haftaki macta neden park yerinin alamayacag kadar cok araba vard?

Daha énce park yeri problemi yasadiginz bir etkinlige (mac, konser vh.) gittiniz mi? Park yeri
bulamayinca nasil hissettiniz?

Meden Ayse evlerinin dntndeki bos araziyi kiralamadan dnce dedesini aradi?

Sizce park yeri Gcretinin saatlik 5 TL olmasi uygun mu? Neden?

Siz olsamiz nasil fiyatlandinrdiniz? Farkh tOrdeki araclar icin farkh fiyatlar verir miydiniz?
Aractaki kisi basina farkh fiyatlandirma uygular miydimiz? Aciklayinz.

Meden Ayse'nin park yeri taslagl olustururken farkh tiirdeki araclanin olacagimi distinmesi
gerekti?

Sizce hangi durumlarda daha fazla arac park edebilir? Araclar diz park ederlerse mi acil park
ederlerse mi?
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Gecen hafta Yenimahalle Beledivespar'la maca ckan Sakarya Belediyespor'un taraftan olan Kerem
macta yasanan park yeri prablemini ve Ayse'nin aklina gelen fikri gazetelerden okudu. Kerem'de
Sakarya'da oynanacak mac ginlerinde kendi evlerinin dnindeki araziyi park yeri olarak kiralamak
istiyor. Ancak dikdortgen seklindeki arazisini mimkin oldugunca cok araba park edecek sekilde nasil
dizenlemesi gerektigini bilmiyor.

Kerem, arazilerine mimkin oldugunca cok araba park etmesini ve aym zamanda bitin araclarin
digerlerini rahatsiz etmeden diledikleri zaman cikabilmelerini istivor. Ayrica, her arac icin insanlarin
arac kapilarini rahatca aqip disan giivenli bir sekilde cikmalan icin de yeterli alan aynilmis oclmahdir.
Kerem'in park yeri plam yaparken farkl tip ve boyuttaki araclar da hesaba katmasi gerekiyor. Bunun
icin de park yerine park edebilecegini dislindign dart farkh tipte aracin boyutlanini lghyor. Kerem'in
arazisinin ve &lctligl araclarin | araba, kamyon, otobis ve Jeep ) boyutlan size asagida aymi oranda
kuictltiilerek verilmistir.

Kerem arazizini park yeri olarak tazarlarken sizden yardim istiyor. Kerem'in isteklerini gbz éninde
bulundurarak onun igcin bir park yeri tasarlayabilir misiniz?

Tasanmuirizi bitirdiginizde, Kerem'e araziye kag arabay nasil sigdirdiginizi bir mektup yazarak ayrnintili
olarak anlatmahsimz. Kerem’'in arkadaslarindan bazilan da arazilerini park yerine ddnlstirmeyi
distniyor. Bu yizden hazirladiginiz park yeri tasanminizi bitin aynntilarnyla anlatmalisinz. Baylece
Kerem'in arkadaslan da kullanabilsin.

4 TiP ARAC TASLAGI

Kamyon Otobis Araba leep
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Arazinin Girisi

Kerem’in Arazisi
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HAYDI, KAR YAGSIN!

karim
yagmasini dort gozle bekliyorlardr. Okullar tatil

Ankara'da bir ortaockulun &grencileri

olsun diye degil, kar tanelerini ilk fotograflayan
inlt amerikal fotografo Wilson A. Bentley gibi

kar tanelerini fotograflamak icin.

Ogrenciler kar tanelerini, kar tanelerinin nasil
olustugunu, aym zamanda iki kar tanesinin nasil
olup da hichir zaman birbirine benzemedigini
arastiryordu. Bir kar tanesinin hichir zaman
digerinin aynisi olmadi@l gergegi dgrencilere
Unlia
Amerikah fotografo Bentley bu gercegi bulan
ilk kisidir.

imkénsiz bir olay gibi gozikiyordu.

Bentley, 5000°den fazla kar tanesi fotograh
Uzerinde calizip hicbir zaman bir kar tanesinin
digerinin aymsi olmadigin kanitlamistir. 14
yasinda okula baslayan ve Vermontlu bir giftgi
olan Bentley, ilk kar tanesinin fotografim 15
Ocak 1885°de cekmistir. 1931 yvilina kadar kar
tanelerini fotograflamaya devam etmistir.

Bentley'nin annesi Fen Bilgisi ogretmenidir.
yaptig
kullanmis oldugu kicilk bir mikroskobu ogluna
1880°den 1882'ye kadar

Bentley kis ginlerinin cogunu ciftlik evlerinin

Ogretmenlik yillarda  okulunda

hediye etmistir.

arkasinda bulunan, soguk bir odada, bahgeden
topladi@ buz kristallerini annesinin  hediye
ettigi mikroskobuyla inceleyerek gecirmistir.

kar kristallerinin karmaszik yapizin ve gizelligini
tutabilmek

cizmistir. Daha sonra babasi Bentley'e fotograf

glinde amacryla  resimlerini
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cekebilen bir mikroskop almistir. Resimlerini
elle cizmek vyerine fotograflanm cekmeye

baslamistir.

Bir yil siren deneme sirecinin ardindan 15
Ocak 1885 yilinda o zamana kadar mikroskop
vasitasiyla cekilen ilk buz kristali fotografim
elde etmistir. Bu olay hayatinin en glzel

anlarindan birisi olarak hatirlamaktadir.

Bentley, detaylh  meteorolojik  kayitlan
Kristallerin
firtinadan

degistigi tizerinde yogun bir sekilde calismistir.

tutmustur. sekillerinin Ve

biyukldklerinin firtinaya  nigin
Buz kristallerinin farkh sekilleri clabilecegini
gozlemlemistir. Bu kristallerinden olusan kar
tanelerinin ise sekillerinin daima simetrik
oldugunu we hichir zaman hirbirine tipatip

benzeyen iki kar tanesi olmadigini kesfetmistir.

Bu haftaki derste fen bilgisi &gretmeni 5-E
sinifinag kann olusumunu anlatmistir. Bulutun
sicakhg 0 veya daha altinda oldugunda bulutlar
nemi toplar ve buz kristalleri olusur. Su buhan
yogunlastikca toz parcaciklanmin Gzerinde buz
kristalleri olusur ve kismen eriyen kristaller kar

tanelerini oclusturmak icin birbirine yapisir.

Ortackul 7. Simif 8grencisi Ali Yilmaz Bentley'in
calismalanndan oldukca etkilenir ve kendi
calizmasini ortaya koymaya calisir. Hava
Bentley'in calismasini surdirdigi kadar soguk
degildir.

calismak zor olacaktir. Bu yizden Ali calismas:

Erivebilecegi igcin kar taneleriyle

icin k&gittan vapilan kar tanelerini kullanir.



EN SOGUK KAR TANESI!

Alt ve std
tabaka ile
ortulo situn

igne siitun tabaka capa yildiz

Temel olarzk kar kristallerinin 6 farkli sekli vardir: igne, situn, tabaka, alt ve Gst kismi tzbaka
ile ortlli sutun, yildiz ve ¢apa seklinde olanlar. Kar kristallerinin s2kli olusumlian esnasinda
havadaki nem ve sicaklifa gére degisir. Bu yuzden hava cok soguk (sicakhik sifinn altinda) ve
kar yagiyorken kar taneleri kiicOktir. Hava sicakligl O derece ve Uzerinde ise kar taneleri
buylktir. Sicaklik dustilkce kar kristzllerinin ug kisimlar sivrilegir. Daha yiksek sicakliklarda
buz kristalleri yavas ve daha duz bir sekilde olusur. Boylece daha az karmasik sekiller zhrlar.

Kar taneleri, bir kar kristzlinin ¢ogalarak bir araya gelmesiyle olusur.

Kristallerin gesitli yozeylerindeki yansimalardan dolzayi kar taneleri beyaz gozikur.

Kar tanelerinin & kenar ve 6 ucu vardir.

Buz kristallerinin 6 kenarli olmas: su molekillerinin sekillerinden kaynaklanir.

CoZu yatay, dikey ya da hem yatay hem dikey olacak sekilde simetriktir.

Bir kar tanesi higbir zaman digerinin aynisi olmaz.

Sadece cok farkh iklim kosullarindan olusan buz kristallerinde asimetrik sekiller
gozlemlenebilir.

Ali'nin Yontemi

K3gidr digindzki kare boyunca
kes.

FOLD 1 yzzan dogru boyunca
ikiye katla.

Not: Grili ve beyazll dggen
seklinin (taral Gggen) her katlayis
sonras| gorunen kisimda
kalmasina dikkat et.

FOLD 2 yazan dogru boyunca
ikiye katla.

FOLD 3 yazan dogru boyunca
ikiye katla.

Gri  kisimlan  keserek gikart.
Sadece ig kisimdaki beyzaz bdlge
kalsin.

Dikkatlice kat yerlerinden kagidi a¢.
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OKUMA AMLAMA SORULARI

1.

Wilson A Bentley kimdir?

Kar taneleri nasil glusur?

Dogada kag gesit kar kristali bulunur?

Batin kar taneleri simetrik midir?

Her bir kar tanesi kag kenara sahiptir?

FOLD 1

©D.C. STREDULINSKY 1999
FOLD 1 %
7’ 1
2~ | FOLD 2
~ FOLD 3 |
1

http:/fwww3 ns sympatico.ca/dstredulnsky/home html
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KENDI KAR TANENI NASIL YAPARSIN!
I'nin kar tanesi olusturma yontemini kullanara I'nin kar tanesinden olustur.
Ali'nin k i olug Yo ini kull k Ali"nin k ind lug

Ali'ye bir mektup yaz. Mektubunda Ali'nin kar tanesi neden dogada bulunmuyor acikla. Kagidi katlayip
keserek dogada bulunan bir kar tanesini sen olustur. Ali've kendi kar taneni nasil olusturdugunu
detaylica mektubunda anlat.

Ali'ye senin yontemini kullanarak kar tanesi olusturabilmesi icin talimatlar adim adim yaz yaz.

Yazdigin talimatlann sonucunda olugan kar tanesinin dogada bulunuyor olmasina dikkat et.
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C: TURKISH SUMMARY/TURKCE OZET

5.SINTF OGRENCILERININ MODEL OLUSTURMA ETKINLIKLERININ
COKLU UYGULAMALARI ESNASINDA ORTAYA CIKAN
DAVRANISLARININ VE GUCLUKLERININ INCELENMESI

GIRIS

Son yillarda matematik 6gretiminde yeni metotlara ihtiyag duyulmaktadir (Gilat &
Amit, 2013). Bunun nedeni var olan uygulamalarin 6grencileri STEM olarak da
bilinen Bilim, Teknoloji, Miihendislik ve Matematik alanlarinda yeterince iyi
yetistirememesidir (Bulgar, 2008). Bu noktada, iilkelerin 6grencilerin yeteneklerini
STEM alanlarinda gelistirecek yenilik¢i STEM yaklasimlarina ihtiyaglar1 vardir.
STEM egitimleri temel olarak 4 STEM alaninin miifredata entegresine dayanmaktadir
(Corlu, Capraro, & Capraro, 2014). OECD (2008) matematik miifredatinin bilim ve
teknoloji alanindaki yenilik¢i ve yaratict uygulamalarini yansitacak sekilde yeniden
diizenlenmesi gerektigini belirtmistir. Bu amaci gerceklestirmek igin, matematik
miifredat1 yaraticilik, problem ¢6zme, analitik diislinme gibi temel becerileri

gelistirecek etkili egitim yaklagimlarina gore sekillendirilmelidir (Gilat & Amit, 2013).

Model ve Modelleme yaklasimi (MMY) temeli yapilandirmaci yaklasima dayanan
etkili bir egitim yaklagimidir. Bu yaklasimda 6grenciler, kendi kavramsal sistemlerini
kullanarak ger¢cek yasam durumlarini anlamlandirmaktadir. Bu ¢ercevede,
matematiksel modelleme, 6grencinin gercek yasam durumlarini degerlendirmek ve
tamimlamak i¢in genellenebilir ve paylasilabilir bir model olusturma siireci olarak
tamimlanmaktadir (Kertil & Giirel, 2016; Lesh & Doerr, 2003). Matematiksel

modelleme 6grencilerin analitik diisiinme ve problem ¢dzme becerilerini gelistirdigi
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icin modelleme uygulamalari okul matematigi i¢in en uygun yenilik¢i Ogretim

yaklagimlarindan biridir (MoNE, 2013; NCTM, 2000).

Model Olusturma etkinlikleri (MOE), MMY cercgevesinde okul miifredati i¢in 6zel
olarak gelistirilmis 6gretimsel araglardir (Moore, Doerr, Glancy, & Ntow, 2015).
MOE’lerde Ogrencilerden gercek yasam durumlarina entegre edilmis matematiksel
fikirleri kesfetmeleri ve ger¢ek yasam durumunda verilen bir problem model
gelistirerek ¢ozmeleri istenmektedir (Erbas, et al., 2014). Yapilan birgok arastirma
MOFE’lerin sinif i¢i uygulamalarinin 6grencilerin problem ¢ézme, analitik diisiinme,
yaraticilik becerilerini ve gercek yasam durumlarindaki temel matematik kavramlarini
ogrenmesini gelistirdigini gdstermektedir (Chamberlin & Moon, 2005; Kertil & Giirel,
2016; Lesh & Zawojewski, 2007; Lesh, Cramer, Doerr, Post, & Zawojewski, 2003;
Zawojewski, Lesh, & English, 2003). Bu yoniiyle, MOEler STEM yaklagiminin sinif
i¢i uygulamalar1 i¢in Ogretimsel bir ara¢ olarak Onerilmektedir (English, 2017
Hamilton, Lesh, Lester, & Brilleslyper, 2008; Magiera, 2013). Bu yiizden, bu
etkinlikleri kendi siniflarinda uygulamak isteyen 6gretmenler gerekli yetkinliklere
sahip olmalidir. Literatiirde bu yetkinliklerden bazilari (i) sinift MOE esnasinda nasil
diizenleyecegini bilmek, (i1) aktiviteler esnasinda 6grenciye etkili ve yararli cevaplar
vermek, (iii) beklenmedik durumlara ¢6ziim iiretebilme olarak tanimlanmaktadir
yetenegi (Doerr & English, 2006; Schorr & Richard, 2003). Bu yetkinlikleri
gelistirebilmek i¢in Ogretmenlerin  MOE’ler esnasinda ortaya c¢ikan ogrenci
davraniglarin1 ve giigliiklerini bilmesi gerekmektedir. Dahasi, bu davramis ve
giicliiklerin MOE’lerin ¢oklu uygulamalarinda nasil degistigini de bilmelidir. Fakat
ilgili literatiire bakildiginda bu etkinlikler esnasinda o6grenci davraniglarini ve
giicliiklerini inceleyen yeterli sayida arastirmaya rastlanmamistir. Literatiirde
tanimlanan davranislardan bazilar1 sdyledir: (i) 6gretmenden geri bildirim isteme, (i1)
¢oziim yolu i¢in onay alma (Moore, Doerr, Glancy, & Ntow, 2015), (iii) anlamaya
calismadan ¢6ziime hizlica ulagsma istegi (Eraslan & Kant, 2015; Zawojewski, Lesh,
& English, 2003), (iv) beraber calismak istememe (Eraslan, 2012; Eraslan & Kant,

2015), (v) cevabi igin degerlendirme isteme, (vi) 6gretmenden yardim isteme ve (vii)

97



ne yapmalar1 gerektigiyle ilgili agiklama isteme (Zawojewski, Lesh, & English, 2003).
Benzer olarak literatiirde tanimlanan giigliikler sdyledir; (i) problemi anlamama, ve (i1)

uygun model olusturamama (Eraslan & Kant, 2015; Sahin & Eraslan, 2016).

Bu ¢alismada arastirmaci ayni zamanda 6gretmendir. Ve kendi sinifina MOE’leri en
etkili bir bicimde uygulamak istemektedir. Bu baglamda bu etkinlikler esnasinda
Ogrencilerinin davraniglarini ve yasadiklar giigliikleri bilmesi gerekir. Dahasi bunlarin
MOE’lerin ¢oklu uygulamasi esnasinda nasil degistigini de bilmelidir. Bu nedenle bu
calismay1 yapmistir. Bu ¢alismanin amaci 5. Smif 6grencilerinin Model Olusturma
Etkinlikleri esnasinda ortaya ¢ikan davraniglarini ve bu davraniglarin nasil degistigini
incelemektir. Bu c¢alisma ayrica 6grencilerin bu etkinlikler sirasinda yasadiklari
giicliikleri belirlemeyi de amaglamaktadir. Calisma asagida belirtilen ii¢ tane arastirma

sorusuna cevap aramaktadir.

a) 5. Smuf ogrencilerinin MOE’lerin sinif i¢in uygulamalari esnasinda ortaya
¢ikan davranislar1 nelerdir?

b) 5. Smif 6grencilerinin MOE’lerin sinif igin uygulamalari esnasinda yasadiklari
giicliikler nelerdir?

c) 5. Simf oOgrencilerinin davraniglart MOE-1’den MOE-3’e hangi o6lgiide
degismektedir?

YONTEM

Arastirma Deseni

Arastirma sorularina yanit aramak i¢in durum (Ornek olay) calismasi yontemi
kullanilmistir. Durum ¢alismasi bir olay, aktivite veya siire¢ gibi belirli bir durum i¢in

derin bir anlayiga odaklanan nitel bir aragtirma yontemidir (Creswell, 2012).
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Arastirmanin Baglam

Bu arastirma Ankara’nin Yenimahalle ilgesinde bulunan imam Hatip ortaokulunda
gerceklestirilmistir. Bu okul Milli Egitim Bakanlig1 tarafindan 2016 yilinda proje
okulu olarak belirlenmistir. Proje okullar1 yonetmelikte yenilik¢i yaklagimlar, ulusal
ve uluslararas1 projeler uygulayan okullar olarak tanimlanmaktadir. Bu okullara
ogrenciler 6zel giris sinaviyla alinmaktadir. Okulda 5. Siniftan 8. Sinifa kadar yaklagik
1000 dgrenci ve 72 dgretmen bulunmaktadir. 72 6gretmenin 12 tanesi matematik
ogretmenidir. MEB’in belirledigi matematik miifredatina gére matematik dersleri
islenmektedir. Ve higbir matematik 6gretmeni yenilik¢i ve farkli bir egitim yontemi
uygulamamaktadir. Uygulamanin yapildigi 5. Simif 6grencileri okula ozel giris
smaviyla girdikleri i¢in ortalama {istii bir akademik basartya sahiptirler. Ogrencilerin
hi¢ biri 6grenci merkezli 6gretim metotlarina agina degillerdir. Arastirmaci bu okulda
2016-2017 Egitim Ogretim donemi calismaya baslamistir. Ve bu ¢alismayr hem

arastirmact hem de 6gretmen kimligiyle beraber yliriitmektedir.

Katilimcilar

31 tane 5. Smif 6g8rencisi bu caligmanin katilimcisi olarak secilmistir. 31 6grenci
aragtirmact tarafindan kisisel ozellikleri dikkate alinarak gruplara boliinmiistiir.
Calismanin bulgular1 olusturulan gruplar arasindan secilen 4 kisiden olusan odak
gruptan elde edilmistir. Odak grup arastirmaci tarafindan Ogrencilerin kisisel
ozellikleri ve basar1 diizeyleri goz Oniinde bulundurularak verimli verinin elde

edilecegi tahmin edilen grup olarak belirlenmistir.

Seckisiz ve seckisiz olmayan olarak iki temel 6rnekleme yontemi bulunmaktadir.
Seckisiz ornekleme yontemi nitel aragtirmalar i¢in en uygun yontemdir ¢iinkii bu
aragtirmalar bulgular1 daha biiyliik ornekleme genelleme amaci tagitmamaktadir
(Merriam, 2009). Fraenkel, Wallen, and Hyun (2011)’a goére uygun Orneklem,

katilimcilarin  ¢alisma i¢in ulasilabilirligine gore seg¢ilmesidir. Bu arastirmada
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katilimcilar seckisiz drneklemenin bir tiirli olan uygun 6rnekleme yontemi kullanilarak
secilmigtir. Arastirmaci katilimcilarin 6gretmeni oldugu i¢in veri toplamak kolay
olacaktir. Bu durum zaman, para ve isgiici acisindan aragtirmaciya fayda
saglayacaktir. Ayrica arastirmaci katilimcilarr tanidigr igin verilerin analizini daha

giivenilir bir sekilde yapabilecektir.

Veri Toplama Aracglar

Ogrenci davranislarini, dgrencilerin yasadiklar giicliikleri ve bunlarmn nasil degistigini
belirlemek i¢in video ve ses kayitlari, 6grencilerin yazili ¢aligmalar1 ve alan notlari

veri toplama araci olarak kullanilmustir.

Video ve Ses Kayitlan

Iki kamera tarafindan biri tiim sinifi digeri odak grubu olmak iizere 3 MOE etkinligi
kayit altina alindi. Dahast her etkinlikte odak grup i¢in ses kaydi alindi. Video ve ses
kayitlar sayesinde kritik davranislar ve giicliikler arastirmaci tarafindan ¢ok kolay bir
sekilde analiz edildi ve kodlandi. Kayitlar ayrica kodlama esnasinda aragtirmacinin

verileri tekrar tekrar inceleyip en dogru sekilde bulgulara ulagmasini sagladi.

Yazih Calismalar ve Alan Notlar:

Bulgular yazili ¢caligmalar ve alan notlar1 ile desteklendi. Arastirmaci her etkinlik
sonunda Ogrencilerin yazili ¢aligmalarini topladi. Ayrica etkinlik esnasinda yasanilan

giicliikler ve davranislar ile ilgili notlar aldi. Video ve ses kaydim eksik kaldig

noktalarda bu veriler arastirmanin bulgularim gii¢lendirdi.
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Ogretim Materyali: MOE ve Pilot Calisma

Bu ¢alismada MOE’lar 6gretim materyali olarak kullanildi. Katilimcilarin etkinlikler
esnasindaki davraniglarimi ve giigliikleri belirlemek icin 3 farkli MEO se¢ildi ve
katilimcilarin sinif seviyesine ve sosyo-kiiltiirel 6zelliklerine gore uyarland: ( Ek A).
Arastirmact MOE’lerin igerigini secerken 5. Sinif konularini1 goz 6niinde bulundurdu.
Aktivitelerin uygulanacagi esnada 6grencilerin o giine kadar 6grendikleri matematik
kazanimlar1 arasindan segim yapildi. Biitiin MOE’ler ingilizce bir kaynaktan alindig
icin Tiirkceye cevrildi. Gegerlilik ve giivenilirliginin saglanmasi i¢in 3 uzman
MOE’leri hem igeriksel hem de bigimsel olarak degerlendirdi. Ardindan yapilan pilot

calisma ile gerekli revizyonlar tekrar yapildi.

Pilot ¢alisma 2016 yili Mayis ayinin ilk haftast Mamak, Ankara’daki bir ortaokulda
yapildi. Bu calismanin amacit MOE’lerin sinif i¢inde en etkili uygulama yolunu
bulmak ve 5. Smif diizeyine uygunlugunu belirlemekti. Ayrica, aragtirmact MOE’lerin
ortalama uygulama siiresini ve aktivitelerin anlasilabilirligini de test etmeyi
amaclamistir. Pilot calisma sonuglarina gore etkinliklerin dili sadelestirilmis ve
kisaltilmistir. Ayrica etkinligin uygulama zamani arasiz iki ders saati (90 dk) olarak

belirlenmistir.

Veri Toplama Siireci

Gerekli etik izinler alindiktan sonra 2015-2016 6gretim yilinin ikinci doneminde pilot
calismalar tamamlanmistir. Asil aragtirma 2016-2017 6gretim yilinin ilk déneminde
gerceklestirilmistir. Kasim ayinda ilk MOE 31 5. Sinif 6grencisine uygulanmis, diger
MOE’lerde birer hafta arayla ayni1 katilimcilara uygulanarak very toplama siireci bir

ayda tamamlanmigtir.
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Veri Analizi

Nitel arastirmalarda, elde edilen ham verilerden kategoriler belirlenip, bu kategorilerin
isimlendirilip, verileri kategorilere yerlestirecek bir sistem bulunmasi teknigi kodlama
olarak adlandirilmaktadir (Merriam, 2009). Bu arastirmanin bulgulart kodlama
teknigiyle elde edilmistir. Arastirmaci, aragtirmanin amacini goz 6niinde bulundurarak
ses ve video kayitlarini dikkatlice ve tekrar tekrar izlemistir. Daha sonra 6grencilerin
aktiviteler esnasinda gosterdigi davranislardan ve yasadiklar1 giigliiklerden kritik ve

orlintli olusturanlar belirlemis ve kendi belirledigi kodlar altinda toplamstir.

Bulgular, destekleyici davranislar, engelleyici davranislar ve giigliikler olmak tizere 3
ana tema seklinde kodlanmistir. Ayrica bu ana temalar eldeki veriler yardimiyla alt
temalara ayrilmistir. Bu baglamda, destekleyici davranislar birlikte ¢6ziim {iretme ve
is yukiinii boliisme olarak; engelleyici davraniglar onay isteme ihtiyaci, agiklama
isteme ihtiyact ve yalniz basina c¢aligma istegi olarak alt temalara boliinmiistiir.

Giigliikler ise anlama gii¢liigli ve zaman1 yonetememe giicliigii olarak boliinmiistiir.

BULGULAR VE TARTISMA

Caligmanin bulgulari, Model Olusturma Etkinliklerinin siirekli uygulanmasiyla
ogrencilerin yasadiklar1 giigliiklerin giderek azaldigini ortaya koymustur. Ayrica
Model Olusturma Etkinliklerinin  siirekli  tekrariyla — destekleyici  6grenci
davraniglarinin arttigi, engelleyici 6grenci davranislarinin azaldigr goriilmiistiir. Bu
calisma sayesinde, Model Olusturma Etkinliklerini kendi smiflarinda kullanmak
isteyen 6gretmenler i¢in bu etkinliklerin stirekli uygulanmasinin son derece onemli

oldugu sonucuna varilabilir.
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Destekleyici davramislar

Bu ¢alismada, destekleyici davraniglar model olusturma siirecini destekleyen ve
Ogrencilere giiclii modeller olusturmalar1t icin yardim eden davraniglar olarak

tanimlanmastir.

Birlikte Céziim Uretme

Aragtirmaci, 6grencilerin birbirini dinleyip, fikir aligverisinde bulunup, beraber karar
vermesini “birlikte ¢6ziim liretme” davranisi olarak kodladi. Bu davranis MOE-1"den
MOE-3’e biiyiik oOl¢iide artti. MOE-1’de 0&grenciler baslangicta bu davranisi
gostermemelerine ragmen 15. dakikadan sonra fikirlerini paylasmaya ve miizakere
etmeye basladilar. MOE-1den farkli olarak, 6grenciler MOE-2 ve MOE-3’te yalniz
calisma egilimi gostermediler. Aksine, dgrenciler ¢oziimiin her ayrintisini beraber

yarattilar.

MOE-1"de 6grencilerin bu davranisi ilk 15 dakika gdstermemelerinin nedeni bu tarz
etkinliklere aligkin olmadiklarindan kaynaklanmig olabilir. MOE-1 ve MOE-3’te bu
davranisin ortaya ¢ikmasi 6grencilerin beraber ¢ozlime ulasmanin yalniz basina model

gelistirmekten daha kolay ve etkili oldugunu fark etmis olmalar olabilir.

Is Yiikiinii Boliisme

Arastirmaci, ¢oziim yoluna karar verdikten sonra yapilmasi gereken is yiikiini
boliismesini “is ylikiinii boliisme” olarak kodladi. Bu davranis MOE-3’te MOE-1 ve
MOE-2"ye kiyasla daha fazla gozlemlendi. MOE-1’in ilk 15 dakikasini bir 6grenci
domine etti. 15 dakikadan sonra diger 6grenciler is yiikiinii boliismesine ragmen karar
verilen paylagim etkili bir sekilde uygulanmadi. MOE-1"den farkli olarak, 6grenciler
MOE-2 ve MOE-3’te is yiikiinii etkili bir bicimde paylastilar. Ogrenciler is yiikiinii

genellikle mektup yasmak ve ¢6ziim liretmek olarak ikiye boldiiler.
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Bu davranig 6grencilerde giderek artmistir. Bunun nedeni &grencilerin model
olusturma etkinliklerinin daha Once karsilastiklar1 matematik problemlerine kiyasla
uzun, ¢aba gerektiren ve zaman alan bir ¢6ziim siirecine sahip olduklarin1 anlamalari

olabilir.

Engelleyici davramslar

Bu calismada, engelleyici davranislar, MOE etkinliklerini engelleyen ve 6grencilerin

giiclii ve istenilen modeli olusturmasina engel olan davranislar olarak tanimlanmustir.

Onay isteme ihtiyaci

Arastirmaci, Ogrencinin ¢oziim esnasinda dogru yolda olup olmadigiyla ilgili
ogretmenden onay beklemesini “onay isteme ihtiyac1” olarak kodlamistir.

Bu davranis MOE-1’den MOE-3’e biiyiik dl¢iide azalmistir. Ancak tamamen yok
olmadi. MOE-1’de o6grenciler bu davranisi biitiin uygulama siireci boyunca
gosterdiler. Benzer olarak, Bu davraniy MOE-2’de azalmasina ragmen, 6grenciler
baslangigta, ortada ve sonra birer kez olmak {izere toplam ii¢ kez onay alma ihtiyaci
hissetmiglerdir. MOE-3te  6grenciler sadece baglangigta soruyu anlayip
anlamadiklarindan emin olmak i¢in 6gretmenden onay beklemislerdir. Daha sonra bu
davranig MOE-3’te farklilasmistir. Onay beklemek yerine 6grenciler 6gretmeni nasil

bir yol izledikleri ile ilgili bilgilendirmeyi tercih etmislerdir.

MOE-1"de 6grenciler biitiin uygulama boyunca 6gretmenden onay beklemislerdir.
Bunun nedeni 6grencilerin onceki deneyimlerinden kaynaklanan her matematik
sorusunun tek bir dogru cevabi olmalidir diisiincesi olabilir. Ayrica Ogrenciler
Ogretmeni cevabi bilen tek kaynak olarak gordiikleri i¢in her adimlarini onaylatma
ihtiyact hissediyor olabilirler. MOE-2’de 0Ogrenciler bu davranisi daha az
gostermislerdir. Bu durum 6grencilerin model olusturma siirecinde ¢oziimiin tek

olmadigin1 genellenebilir ve kisiye ait belirli modeller olusturmalar1 gerektigini
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anlamigs olmalarindan kaynaklanabilir. Belki de o&grenciler sorduklari sorulara
ogretmenden cevap alamadiklari igin soru sormayi birakmig olabilirler. MOE-3’te
ogrenciler sadece uygulamanin basinda onay istemislerdir. Bu durum 6grencilerin her
matematik probleminin tek bir dogru cevabi olmadig1 kisiye gore ¢oziimiin
degiskenlik gosterecegini fark etmis olmalarindan kaynaklanabilir. Dahasi 6grenciler

Ogretmenin bu uygulamalarda gézlemci roliinli anlamis olabilirler.

Aciklama Isteme Ihtiyac

Arastirmaci, 6grencilerin ne yapacaklart ve nasil yapacaklarina dair 6gretmenden
aciklama beklemesini ‘“agiklama isteme ihtiyac1” olarak kodlamistir. MOE-1’de
Ogrenciler hem model olusturma etkinliklerinde izlenmesi gereken yol ile ilgili hem
de o etkinligin kendisiyle ilgili uygulama boyunca 6gretmenden agiklama beklediler.
Farkli olarak MOE-2"de 6grenciler higbir sekilde 6gretmenden agiklama beklemediler.
MOE-3’te ise 6grenciler sadece etkinligin kendisiyle ilgili 6gretmenden agiklama

beklediler.

MOE-1"de 6grenciler hem siirec ile hem aktivitenin kendisi ile ilgili 6gretmenden onay
beklemiglerdir. Bu durum 6grencilerin bu tarz aktivitelere aligkin olmamasindan
kaynaklanabilir. Ogrencilerin aktivitenin kendi ile ilgili agiklama beklemesinin nedeni
onlarin diisitk okuma yazma becerilerine sahip olmalar1 olabilir. Dahasi 6grencilerin
aktivitelerde ne istendigini okuyup kendileri anlamaya calismak yerine dogretmenin
anlatmas1 ve 6zetlemesi onlara daha giivenilir ve kolay gelmis olabilir. MOE-2’de
ogrenciler bu davranisi gdstermemislerdir. Ogrenciler model olusturma etkinliklerinin
basamaklarina ve igerigine asinalik kazanmis olabilirler. MOE-3’te 6grenciler siirecle
ilgili agiklama istememelerine ragmen aktivitenin kendisi ile ilgili agiklama
beklemiglerdir. Siiregle ilgili agiklama beklememelerinden dgrencilerin bu tip aktivite
stireglerini benimsedikleri sonucu ¢ikarilabilir. Aktivitenin kendisi ile ilgili agiklama

beklemeleri MOE-3"iin ger¢ek yasam durumunun onlara yabanci gelmesi veya diger
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iki etkinlige kiyasla bu etkinligin matematiksel olarak daha karmagik olmasindan

kaynaklanmis olabilir.

Yalniz Basina Calisma istegi

Arastirmaci, 6grencilerin siirecte tek baslarina ¢éziime ulasma istegini “yalniz basina
calisma istegi” olarak kodlamistir. Bu davranis sadece MOE-1’de gozlemlenmistir.

MOE-2 ve MOE-3’te 6grenciler ¢dzliime beraber ulasmistir.

Bu durum o&grencilerin grup c¢aligmasma yatkin olmamalarindan kaynaklanmis
olabilir. Onceki deneyimlerinde grup ¢aligmasi gerektiren aktiviteler icinde
bulunmamais olabilirler. Dahas1 6grencilerin yalniz basina ¢alisma istegi Tiirk egitim
sisteminden kaynaklanmig olabilir. Cilinkii var olan sistem Ogrencinin bireysel
basarisin1 odiillendirmeye yoneliktir ve siralama sinavlariyla 6grenciler arasinda
rekabet duygusu yaratmaktadir. MOE-2 ve MOE-3’te dgrenciler grup calismasina
yonelmislerdir. Bu durumda 6grenciler dgretmenin yalniz ¢6ziim liretmeyi degil
beraber bir model gelistirmeyi Odiillendirdigini fark etmelerinden kaynaklanmis

olabilir.

Giigliikler

Bu c¢alismada, giicliikler 6grencilerin aktiviteler esnasinda iistesinden gelmeleri

gereken giic durumlar olarak tanimlanmustir.

Anlamama Giicliigii

Arastirmaci, 6grencinin aktiviteyi anlamamasin1 veya yanlis anlamasin1 anlamama
giicliigli olarak kodlamistir. MOE-1’de, Ogrenciler baslangicta aktivitede ne

soruldugunu anlamadilar. 15 dakikadan sonra yanlis anlayarak c¢oziime ulagsmaya

calistilar. Daha sonra 6gretmenin yonlendirmesiyle dogru bir sekilde onlardan
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istenileni anladilar. MOE-2 ve MOE-3’te 6grenciler bu giicliigli yasamadilar.
Onlardan istenileni kolay bir sekilde anladilar.

MOE-1’1 anlamada zorlanmalarinin nedeni acik ug¢lu ve ¢6ziim icin bir model
gelistirmeyi gerektiren problem durumlara aliskin olmamalarindan kaynaklanmig
olabilir. Diger iki etkinlikte bu tip problemlere asinalik kazandiklar1 i¢in anlamakta

zorlanmamis olabilirler.

Zamani Yonetememe

Arastirmaci, 6grencilerin zamani akillica kullanamamasini ve ¢dziime zamaninda
ulasamayacagi kaygisint duymasini “zamani yonetememe” olarak kodlamistir. MOE-
1’de 6grencilerin zamani yonetme konusunda c¢ok basarisiz olduklar1 gozlemlendi.
Zamani 1iyi planlayamadiklari i¢in siirecin sonuna dogru yetistirememe kaygisi
yasadilar. MOE-2’de ilk etkinlige kiyasla daha basarili bir zaman planlamasi
gbzlemlendi ancak yine de zamani yonetme konusunda sikint1 yasadilar. MOE-3’te
Ogrenciler zamani yonetmeyle ilgili cok biiyiik problemler yagamadilar.

Ogrencilerin siirecte zamani ydnetme ile ilgili yasadiklari giicliiklerin azaldig
gozlemlendi. Bu azalis Ogrencilerin bu tip aktivitelerin gerekliliklerini (mektup
yazmak ve model olusturmak) 6ziimsemelerine ve her gereklilik i¢in ne kadar zaman

ayirmalari gerektigini anlamis olmalarina baglanabilir.

ONERILER

Bu arastirmanin bulgulari 1s181nda ileriki calismalar igin dneriler verilebilir. Oncelikle
bu calisma sadece kizlardan olusan bir besinci smifta yapildigi icin ileriki ¢alismalar
karma siniflarda yapilabilir. Elde edilen bulgular bu g¢alismayla karsilastirilabilir.
Dahasi, ayni ¢alisma farkli sinif diizeylerinde yapilarak da ortaya ¢ikan giicliikler ve
davraniglar belirlenebilir. Bu sayede MOE’lerin her siif diizeyinde etkili bir sekilde

uygulanmasi i¢in bir yol belirlenebilir.
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Ikinci olarak, literatirde MOE’leri siniflarinda uygulamak isteyen dgretmenler igin
yeterince kaynak olmadigindan bahsedilmektedir (Erbas, et al., 2014). Bu calisma
ortaokul 6grencileri i¢in 3 tane uygulanabilir MOE saglamistir. Ancak farkli simif
diizeyleri icin ve farkli kazanimlara yonelik bircok MOE’ye de ihtiyag vardir. Bu
yiizden, 6gretmenlerin sinif i¢in uygulamalart i¢in kaynak olacak MOE’leri gelistiren
caligmalara ihtiya¢ vardir. Bu ¢alismada uygulanan MOE’lerin alinip adapte edildigi
proje olan Purdue Universite’sinin projesinde oldugu gibi Tiirkiye’de de MOE lerin
toplandig1 bir web sitesi olusturulabilir. Bu sayede O6gretmenler MOE’lerin agik
kaynak olarak sunuldugu bu siteden kendilerine uygun MOE’leri segerek sinif i¢inde

uygulayip test etme sans1 bulabilirler.

Ucgiincii  olarak, literatirde MOE’lerin smif i¢i coklu uygulamalarinin farkl
yonlenrden arastirilmastyla ilgili smirli sayida ¢aligma vardir. Bu nedenler ileriki
calismalar MOE’lerin siif i¢i ¢oklu uygulamalarinin 6grencilerin derse olan inang ve
tutumlarint nasil degistirdigine odaklanabilir. Dahasi, ¢oklu MOE uygulamalarimin
Ogrencilerin sosyal becerilerini ve yeteneklerini ne dl¢iide degistirdiginin arastirilmasi

da ilgi ¢ekici olabilir.
Son olarak, ¢coklu MOE uygulamasina katilan 6grencilerin katilmayan akranlarina

kiyasla ileriki yasamlarinda egitimsel ve kariyer se¢imleri ne Olclide farklilik

gosteriyor sorusuna cevap aramak i¢in boylamsal bir ¢calisma yapilabilir.
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APPENDIX D: TEZ FOTOKOPISI iZIN FORMU

ENSTITU

Fen Bilimleri Enstittusi

Sosyal Bilimler Enstitiisii

Uygulamali Matematik Enstitiisti

Enformatik Enstittisti

Deniz Bilimleri Enstitiisi

YAZARIN

Soyadi : Dedebas
Adi : Elif
Béliimii : {lkdgretim Fen ve Matematik Alanlar1 Egitimi

TEZIN ADI (ingilizce) :An Investigation of Fifth Grade Students’
Behaviors and Difficulties Through Multiple Implementation of Model
Eliciting Activities

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 TESLIiM TARIiHI:
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