THE CONTRIBUTION OF COGNITIVE STYLE AND PRIOR KNOWLEDGE ON
SIXTH GRADE STUDENTS’ KNOWLEDGE ACQUISITION IN POLYGONS IN
DRAMA BASED LEARNING ENVIRONMENT

A THESIS SUBMITTED TO
THE GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
OF
MIDDLE EAST TECHNICAL UNIVERSITY

BY

BURCIN ATAR KOCKAR

IN PARTIAL FULFILMENT OF THE REQUIREMENTS
FOR
THE DEGREE OF MASTER OF SCIENCE
IN
THE SECONDARY SCIENCE AND MATHEMATICS EDUCATION

MAY 2010



Approval of the thesis:

THE CONTRIBUTION OF COGNITIVE STYLE AND PRIOR
KNOWLEDGE ON SIXTH GRADE STUDENTS’ KNOWLEDGE
ACQUISITION IN POLYGONS IN DRAMA BASED LEARNING

ENVIRONMENT

submitted by BURCIN ATAR KOCKAR in partial fulfillment of the requirements
for the degree of Master of Science in Department of Secondary Science and
Mathematics Education, Middle East Technical University by,

Prof. Dr. Canan Ozgen
Dean, Graduate School of Natural and Applied Sciences

Prof. Dr. Omer Geban
Head of Department, Secondary Science and Mathematics Education

Assoc. Prof. Dr. Behiye Ubuz
Supervisor, Secondary Science and Mathematics Education Dept., METU

Examining Committee Members:

Prof. Dr. Seref MIRASYEDIOGLU
Elementary Education Dept., Bagkent University

Assoc. Prof. Dr. Behiye UBUZ
Secondary Science and Mathematics Education Dept., METU

Assoc. Prof. Dr. Halil YURDUGUL
Computer Education and Instructional Technology Dept., Hacettepe University

Assist. Prof. Dr. Cigdem HASER
Elementary Education Dept., METU

Assist. Prof. Dr. Ali ERYILMAZ
Secondary Science and Mathematics Education Dept., METU

Date: 05.05.2010


http://www.ceit.metu.edu.tr/

I hereby declare that all information in this document has been obtained and
presented in accordance with academic rules and ethical conduct. I also declare
that, as required by these rules and conduct, I have fully cited and referenced

all material and results that are not original to this work.

Name, Last Name : Burcin ATAR KOCKAR

Signature



ABSTRACT

THE CONTRIBUTION OF COGNITIVE STYLE AND PRIOR KNOWLEDGE ON
SIXTH GRADE STUDENTS’ KNOWLEDGE ACQUISITION IN POLYGONS IN
DRAMA BASED LEARNING ENVIRONMENT

Atar Kockar, Bur¢in
M.S., Department of Secondary Science and Mathematics Education
Supervisor: Assoc. Prof. Dr. Behiye UBUZ

May 2010, 124 Pages

The purpose of this study is to investigate the contribution of cognitive style
and prior knowledge on 6™ grade students' knowledge acquisition in polygons in
drama based learning environment.

The sample of the study was composed of 112 sixth grade students from a
public school in Altindag district of Ankara. There were 9 drama based lesson plans
lasting 16 lesson hours in the study.

The data was collected through Group Embedded Figure Test (GEFT), and
three types of knowledge tests: Declarative Knowledge Test (DecKT), Conditional
Knowledge Test (ConKT), and Procedural Knowledge Test (ProKT). GEFT
developed by Witkin, Oltman, Raskin and Karp (1971) was used to determine
cognitive styles of the students as field dependent (FD), field independent (FI), and
field mix (FM). Three types of knowledge tests developed by Erdogan (2007) were

used as pretests and posttests.



The quantative analysis was carried out by using standard multiple regression
analysis. The results revealed that students’ cognitive style was the most predictive
variable in explaining students’ declarative, conditional and procedural knowledge
Moreover, students’ prior declarative knowledge explained statistically significant
amount of variance in students’ declarative and procedural knowledge acquisition,
while students’ prior conditional knowledge explained statistically significant
amount of variance in students’ declarative, conditional, and procedural knowledge
acquisition. On the other hand, students’ prior procedural knowledge failed to

explain declarative, conditional, and procedural knowledge acquisition of students.

Key words: Mathematics education, Cognitive style, prior knowledge, declarative
knowledge, conditional knowledge, procedural knowledge, and drama based

instruction.
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DRAMA TEMELLI OGRENME ORTAMINDA ALTINCI SINIF
OGRENCILERININ BILISSEL STIiL VE ONCEKI BILGILERININ COKGENLER
KONUSUNDA BILGI KAZANIMINA KATKISI

Atar Kogkar, Burgin
Yiiksek Lisans, Orta Ogretim Fen ve Matematik Alanlar1 Egitimi Béliimii

Tez Yoneticisi: Dog. Dr. Behiye Ubuz

Mayis 2010, 124 sayfa

Bu ¢alisma, drama temelli 6grenme ortaminda altinci sinif 6grencilerinin
bilissel stil ve 6nceki bilgilerinin cokgenler konusunda bilgi kazanimina katkisini
arastirmay1 amaglamaktadir.

Bu ¢alismanin 6rneklemi Ankara’nin Altindag il¢esindeki bir devlet
okulundaki 112 altinct sinif 6grencisinden olusmaktadir. Calismada toplam 16 ders
saati siiren toplam 9 drama temli 6gretim plani bulunmaktadir.

Veriler Gizlenmis Sekiller Grup Testi ve iig tiir bilgi testi: ifadesel Bilgi Testi,
Kosullu Bilgi Testi, islemsel Bilgi Testi ile toplanmustir. Witkin, Oltman, Raskin and
Karp (1971) tarafindan gelistirilen Gizlenmis Sekiller Grup Testi 6grencilerin bilissel
stillerini alan bagimli, alan bagimsiz ve alan karisik olarak belirlemek icin, Erdogan
(2007) tarafindan gelistirilen iig tiir bilgi testi ise On test ve son test olarak

kullanilmuastir.
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Elde edilen niceliksel veriler standart ¢oklu regresyon analizi kullanilarak
analiz edilmistir. Sonuglar bilissel stilin ifadesel, kosullu ve islemsel bilgiyi en iyi
aciklayan degisken oldugunu, ayrica 6grencilerin dnceki ifadesel bilgilerinin ifadesel
ve islemsel bilgi kazanmalarina anlamli katki sagladigini, bunun yaninda
Ogrencilerin 6nceki kosullu bilgilerinin ifadesel, kosullu ve islemsel bilgi
kazanmalarina anlamli katki sagladigini gostermistir. Diger taraftan, arastirma
sonuglari, 6grencilerin nceki islemsel bilgilerinin ifadesel, kosullu ve islemsel bilgi

kazanmalarina katkis1 olmadigini géstermistir.

Anahtar Kelimeler: Matematik egitimi, bilissel stil, 6nceki bilgi, ifadesel bilgi,

kosullu bilgi, islemsel bilgi ve drama temelli 6gretim.
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CHAPTER 1

INTRODUCTION

For many years, mathematics educators have been concerned with the factors
that influence learning mathematics. One of these factors is individual differences of
students. In this context, many researches showed that students can learn more when
a classroom environment was organized considering their individual differences
(Duatepe-Paksu & Ubuz, 2009; Pesen & Ozgen, 2008; Saab, 1987; Stansberry, 1996;
Yoon, 1993; Zakaria, Chin & Daud, 2010). Considering these facts, there was a new
reform in Turkey’s mathematics programs in 2004. This new elementary
mathematics program emphasizes students’ individual differences and provides them
to be active cognitively and physically in learning process, to be able to think,
discuss, understand, solve problems, work collaboratively, and take responsibility of
their learning. Therefore, some teaching methods such as problem based,
cooperative, and computer based learning and drama based instruction become
important in which individual differences of students are taken into consideration.
Drama based instruction is one of the teaching method that can make this kind of
learning possible in classroom environments. San (1996) explained the drama based
instruction as an instructional method which allows a group of people to improvise a
subject, a word, a concept or an idea by utilization of improvisation and role playing
techniques with using their own experiences in playing processes. In literature, there
are few of the studies focused on drama in mathematics. Duatepe- Paksu and Ubuz
(2009) carried out a study to investigate the effects of drama based instruction on
seventh grade students’ geometry achievement, Van Hiele geometric thinking levels,
attitudes toward mathematics and geometry. Sample consisted of 102 seventh grade
students from a public school. In the study, a pretest-posttest control group design
was used. The results revealed that drama based instruction had a significant effect

on students’ angles and polygons achievement, circle and cylinder achievement,
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retention of these achievement, VVan Hiele geometric thinking level, mathematics
attitude, and geometry attitude compared to the traditional teaching. Omniewski
(1999) investigated the effects of an arts infusion approach on the mathematics
achievement of 49 second-grade students. There were three groups in the study. The
first group was taught with an arts infusion approach in which music, art, dance, and
drama were used. The second group was taught with an innovative manipulative
approach in which tactile or hands-on methodology was used. The control group was
taught using a traditional textbook approach. All three groups were pre- and post
tested using the textbook unit math test and the number patterns test. The results
showed that there were significant mean differences between all three groups’ pre
and posttest scores, however the biggest difference between pre and posttest of
students in the art infusion group. Saab (1987) investigated the effects of creative
drama methods on sixth grades’ mathematics instruction. He analyzed experimental
and control differences and gender differences by using student scores of
mathematics achievement, attitudes toward mathematics, and creativity. He
compared drama activities to textbook-oriented mathematics instruction. The results
showed that drama based activities caused a significant increase in levels of
mathematics achievement related mathematics computation. However, attitudes
toward mathematics and levels of creativity were not affected by the use of drama
based activities.

Students have most of individual differences and these differences affected
their learning mathematics. Cognitive style and prior knowledge are the important
ones of them. Cognitive style refers to an individual’s way of processing information
(Sternberg & Grigerenko, 2001). Between the early 1940s and 1980s students were
categorized with respect to their cognitive styles by many researchers. One of the
most prevalent categorization is the cognitive style of field dependence-
independence (FDI) (Witkin, Moore, Goodenough & Cox, 1977). FDI dimension is
defined as “the extent to which a person perceives part of a field as discrete from the
surrounding field as a whole, rather than embedded in the field; the extent to which a
person perceives analytically” (Witkin et al., 1977, p. 7). There were many studies
about the relation of cognitive style and mathematics or geometry performance of
students (McLoad & Briggs, 1980; McLeod, Carpenter, McCornack & Skvarcius,

2



1978; Noraini, 1998; Roberge & Flexer, 1983; Threadgill, 1979; Yoon, 1993). For
instance, McLeod, Carpenter, McCornack, and Skvarcius (1978) investigated the
relationship of the field-dependence-independence dimension of cognitive style to
instructional treatments based on two levels of guidance crossed with two levels of
abstraction. The treatments were different from each other according to the level of
guidance and the level of abstraction. These treatments were minimum guidance with
manipulative materials, maximum guidance with manipulatives, minimum guidance
with only a symbolic presentation, and maximum guidance with a symbolic
presentation. The results of multiple regression analysis indicated that there was a
significant interaction between field independence and level of guidance of
mathematics instruction. Moreover, field-independent students learned more when
the treatment provided minimal guidance whereas the field-dependent students
learned more under conditions of maximal guidance. McLeod and Briggs (1980)
conducted a research to investigate the relationship of field independence to a
different dimension of discovery learning-the use of inductive and deductive
sequence of instruction in the topic of reflective, symmetric, and transitive properties
of equivalence relations. In the inductive treatment; definitions of the concepts were
given after the examples, while in the deductive treatment; firstly definitions and
then examples were given. The results of multiple regression analysis showed that
there was a significant interaction between field independence and sequence of the
instruction on the transfer test, however there was no interaction between field
independence and sequence of the instruction on immediate achievement test.

The other factor influencing mathematics learning of students was prior
knowledge. Dewey, Piaget, Vygotsky, Bruner, and Ausubel agreed that learning can
not be meaningful without making connections to students’ own prior knowledge.
Moreover, Dochy and Alexander (1995) stated that individual differences in the prior
knowledge base are a primary source of differences in student achievement. Jonassen
and Graboswki (1993) defined prior knowledge as “the knowledge, skills, or ability
that students bring to the learning process (p. 417). Although, prior knowledge has a
positive effect on learning mathematics (Clarke, Ayres & Sweller, 2005; Hailikari,
2009; Hailikari, Nevgi & Lindblom-Ylanne, 2007; Mack, 1995), inaccurate prior

knowledge or misconception may interfere with learning mathematics (Gourgey,
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1984). For this reason the focus should not only be on what students know but also
on how well they know it (Hailikari, Nevgi & Lindblom-Ylanne, 2007). To do this,
there is a need to investigate the effect of types of prior knowledge on learning
mathematics. Many researchers distinguish between declarative and procedural
knowledge (Anderson, 1995; Dochy, Segers & Buehl, 1999) and others add them
conditional knowledge (Smith & Ragan, 2005).

Declarative knowledge refers knowing that something is the case (Smith &
Ragan, 2005). For declarative knowledge performance, learners are expected to
explain, describe, summarize, and list the knowledge, but learners are not required to
apply it. Procedural knowledge refers knowing how to apply the knowledge (Smith
& Ragan, 2005). For procedural knowledge performance, learners are expected to
use procedures, rules, algorithms and symbols. Conditional knowledge refers to
knowing why (Smith & Ragan, 2005). For conditional knowledge performance,
learners are expected to make connections among concept definitions, generate
explanations regarding facts, and create meaningful links among definitions,
principles and procedures. There were most of the studies which investigated the
effect of prior knowledge on students’ learning in mathematics (Clarke, Ayres &
Sweller, 2005; Hailikari, 2009; Hailikari, Nevgi & Lindblom-Ylanne, 2007; Mack,
1995; Rittle-Johnson & Kmicikewycz, 2008). Only two of them ( Hailikari, 2009;
Hailikari, Nevgi & Lindblom-Ylanne, 2007) investigated the effect of prior
knowledge on students’ learning in mathematics by distinguishing between
declarative and procedural knowledge. Hailikari, Nevgi & Lindblom-Ylanne (2007)
investigated the effect of different types of prior knowledge (declarative and
procedural knowledge) on student achievement and different assessment measures
influence the observed effect of prior knowledge. There were 202 mathematics
students from University of Helsinki in the study. Data were collected prior
knowledge test developed by the researchers and the students’ final grades on the
course were used to achievement scores. Final exam focused on tasks that measure
procedural knowledge of the students which required ability to see interrelations
between concepts and phenomena, and to solve mathematical problems. The
regression analysis results indicated that the type of prior knowledge makes a

difference: Procedural knowledge predicted the final grades best and was also
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strongly related to previous study success, however declarative knowledge did not
predict final grades. Hailikari (2009) conducted four studies to explore the
components of the different types of prior knowledge (declarative and procedural
knowledge) such as previous study success, academic self-beliefs, prior knowledge
from previous courses, and study pace on student achievement, and different
assessment measures influence the observed effect of prior knowledge on various
science disciplines. Two of these studies related to mathematics. Study | aimed to
explore whether giving feedback about the prior knowledge test influenced student
achievement in the context of mathematics. Study 11 aimed to analyze the
interrelations between academic self-beliefs, prior knowledge and student
achievement in the context of mathematics. The participants of study | were 202
mathematics students, study Il were 139 mathematics students, in the studies prior
knowledge tests and final grades of the courses were used. The results of study |
showed that procedural knowledge predicted the final grades best and was also
closely related to previous study success. Feedback from the prior knowledge test did
not influence student performance. The results of study Il indicated that prior
knowledge was more predictive of student achievement than were other variables
included in the study. Self-beliefs were also strongly related to student achievement,
but the predictive power of prior knowledge overruled the influence of self-beliefs
when they were included in the same model. There was also a strong correlation
between academic self-beliefs and prior knowledge performance.

Considering the results of the studies above, it can be said that what students
get while entering the classroom and the way of their processing information which
is called as cognitive style have great importance in learning mathematics. In this
study, the contribution of these individual differences on students’ knowledge
acquisition were investigated in drama based learning environment.

1.1 Purpose of the Study

The purpose of this study is to investigate the contribution of cognitive style
and prior knowledge on 6™ grade students' knowledge acquisition in polygons in
drama based learning environment.

1.2 Research Questions and Hypotheses

The present research addresses the following question and hypotheses:

5



What is the contribution of cognitive style and prior knowledge on 6™ grade
students' knowledge acquisition in polygons in drama based learning environment?
Hypotheses of the study were formulated as follows:
1. There is no significant contribution of cognitive style, preDecKT, preConKT,
and preProKT in the prediction of 6" grade students’ gain scores of declarative
knowledge test on geometry including polygons in drama based learning
environment.
2. There is no significant contribution of cognitive style, preDecKT, preConKT,
and preProKT in the prediction of 6" grade students’ gain scores of conditional
knowledge test on geometry including polygons in drama based learning
environment.
3. There is no significant contribution of cognitive style, preDecKT, preConKT, and
preProKT in the prediction of 6™ grade students’ gain scores of procedural
knowledge test on geometry including polygons in drama based learning
environment.
1.3 Definitions of Important Terms

The terms used in this study can be defined as follows:

Drama Based Instruction: The drama based instruction is an instructional
method which allows a group of people to improvise a subject, a word, a concept or
an idea by utilization of improvisation and role playing techniques with using their
own experiences in playing processes (San, 1996).

Cognitive Style: Cognitive style refers to an individual’s way of processing
information (Sternberg & Grigerenko, 2001).

Prior Knowledge: “The knowledge, skills, or ability that students bring to the
learning process” (Jonassen & Grabowski, 1993).

Declarative Knowledge: Declarative knowledge refers knowing that
something is the case (Smith & Ragan, 2005). For declarative knowledge
performance, learners are expected to explain, describe, summarize, and list the
knowledge, but learners are not required to apply it.

Conditional Knowledge: Conditional knowledge refers to knowing why
(Smith & Ragan, 2005). For conditional knowledge performance, learners are

expected to make connections among concept definitions, generate explanations
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regarding facts, and create meaningful links among definitions, principles and
procedures.

Procedural Knowledge: Procedural knowledge refers knowing how to apply
the knowledge (Smith & Ragan, 2005). For procedural knowledge performance,
learners are expected to use procedures, rules, algorithms and symbols.

1.4 Significance of the Study

Learning and teaching mathematics especially geometry have a great
importance in all
over the world. For this reason, there is a need to consider the factors influencing
learning geometry while conducting a study. Most of the researches indicated that
prior knowledge and cognitive style made a significant effect on learning
mathematics or geometry (Clarke, Ayres & Sweller, 2005; Hailikari, 2009; Hailikari,
Nevgi & Lindblom-Ylanne, 2007; Mack, 1995; McLoad & Briggs, 1980; McLeod,
Carpenter, McCornack & Skvarcius, 1978; Noraini, 1998; Rittle-Johnson &
Kmicikewycz, 2008; Threadgill, 1979; Yoon, 1993). But, these studies only
investigate the achievement on mathematics or geometry disregarding the knowledge
types discrimination as declarative knowledge, conditional knowledge, and
procedural knowledge. On the other hand there were many researches in literature
investigating the relationship between some instructional methods and cognitive style
or prior knowledge on learning mathematics or geometry (Mack, 1995; McLoad &
Briggs, 1980; McLeod, Carpenter, McCornack & Skvarcius, 1978; Rittle-Johnson &
Kmicikewycz, 2008; Threadgill, 1979) but none of them studied the relationship
between drama based instruction and cognitive style or drama based instruction and
prior knowledge on learning geometry.

Consequently, this study is important due to several reasons. Firstly, the
results of the study will provide mathematics teachers to construct their instruction
by considering prior knowledge of students and cognitive styles of them. Secondly,
the lesson plans of the study will help mathematics teachers who want to use drama
based instruction while teaching polygons. Thirdly, the findings of the study will
provide an insight to the educators and researchers about the effect of prior
knowledge and cognitive style of the students on declarative, conditional, and



procedural knowledge acquisition of them in geometry in drama based learning
environment.
1.5 Assumptions
The study is based on the following assumptions:
1. The subjects of the study responded to the items of the tests and interview
questions accurately and sincerely.
2. All tests were administered under the same standard conditions.
3. The subjects were able to understand the test items correctly.
1.6 Limitations
1. The research is limited 6™ grade students studying Public Elementary school
in Altindag district of Ankara.

2. In this study, convenient sampling is used instead of random sampling.



CHAPTER 2

LITERATURE REVIEW

In this chapter, the review of literature on cognitive style will be presented
under three sections: cognitive style, categorization of cognitive style, the effect of
field dependency on learning mathematics, and prior knowledge and the effects of
prior knowledge on learning mathematics will be explained. Lastly, drama based
instruction, phases of drama based instruction, the relationship between drama based
instruction and prior knowledge, and the relationship between drama based
instruction and field dependency were mentioned.

2.1 Cognitive Style

Several theories have emerged in education and psychology suggesting that
individual learners construct various strategies in processing information during
classroom experiences. These strategies are different from each other. Werner calls
this difference as a psychological differentiation in 1957 firstly. Then many
professors of education and psychology such as Sigmund Freud, Erik Erikson and
Jean Piaget have pursued the concept of psychological differentiation and termed it
as cognitive styles (Morgan, 1997).

There are several definitions of cognitive style however all the definitions are
similar to each other. Witkin, Moore, Goodenough and Cox (1977) defined cognitive
style as the individual way a person perceives thinks, learns, solves problems and
relates to others. Sternberg and Grigerenko (2001) stated that cognitive style refers to
an individual’s way of processing information. Jonassen and Grabowski (1999) told
that Cognitive styles reflect the ways in which individuals process information and
make sense of their world.

2.2 Categorization of Cognitive Style

Between the early 1940s and 1980s, various investigators developed their
own instruments for assessment and gave their own labels to the style they were
studying with little reference to work of others. This led to the development of a
large variety of style labels (Riding & Cheema, 1991).
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Riding and Cheema (1991) classified the different labels into two groups that
are wholistic-analytic and verbal-imagery dimensions. The wholistic-analytic
dimension measures whether an individual is predisposed to organize information
into wholes or parts and the verbal-imagery dimension assesses whether an
individual has a tendency to process information verbally or in images. The most
prevalent style label for wholistic-analytic dimension of cognitive styles is field-
dependence/field-independence (FD/FI). Witkin , Oltman, Raskin, and Karp (1971)
studied field-dependence/field-independence dimension firstly, and several
researchers investigated these dimensions extensively.

2.2.1 Characteristics of the Field-Dependent and the Field-Independent Styles

Witkin describes field dependence/independence domain the following
manner: “The person with a more field independent way of perceiving tends to
experience his surroundings analytically, with objects experienced as discrete from
their backgrounds. The person with a more field dependent way of perceiving tends
to experience his surroundings in a relatively global fashion, passively conforming to
the influence of the prevailing field or context” (Witkin et al., 1977, p. 5).

Saracho (2003) pointed out that field dependent people use external referents
to guide them in processing information, while the field independent people use
internal referents. McLeod, Carpenter, McCornack and Skvarcius (1978) stated that
field-independent students prefer to solve problems by using their own strategies and
utilization of their background, but field-dependent students need guidance and
structured learning environment to solve problem and they learn more in a social
way. Saracho (2003) summarizes the characteristics of field dependent and

independent people.
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Table 2.1 Characteristics of the field-dependent and field-independent people
(Saracho, 2003, p. 162)

Field-dependent individuals Field-independent individuals
rely on the surrounding perceptual perceive objects as separate from the
field field

experience their environment in a can abstract an item from the

relatively global fashion by conforming surrounding field and solve problems
to the effects of the prevailing field or  that are presented and reorganized in
context different contexts

are dependent on authority are independence from authority, which
leads them to depend on their own
standards and values

search for facial cues in those around are oriented towards active striving
them as a source of information

are strongly interested in people appear to be cold and distant

get closer to the person with whom are socially detached but have analytic
they are interacting skills

have a sensitivity to others that helps  are insensitive to others, lacking social
them to acquire social skills skills

prefer occupations that require prefer occupations that allow them to
involvement with others work by themselves

2.3 The Effect of Field Dependency on Learning Mathematics

Many researches in the learning of mathematics suggested that there were not
only one instructional treatment to provide every student to learn the topic best. For
this reason, several researchers investigated the relationship between individual
differences and learning mathematics. Some of these studies were related to the
effect of cognitive style dimension on students’ learning mathematics (McLoad &
Briggs, 1980; McLeod, Carpenter, McCornack & Skvarcius, 1978; Noraini, 1998;
Roberge & Flexer, 1983; Threadgill, 1979; Yoon, 1993).

Mcleod and Briggs (1980) conducted a research to investigate the relationship
of field independence to a different dimension of discovery learning-the use of

inductive and deductive sequence of instruction in the topic of reflective, symmetric,
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and transitive properties of equivalence relations. In the inductive treatment;
definitions of the concepts were given after the examples, while in the deductive
treatment; firstly definitions and then examples were given. However these two
treatments were differed in the sequence of instruction, both of them included the
same concept, problems and the same amount of practice. The study was conducted
with 66 prospective elementary school teachers from upper-division mathematics
course. The students were randomly assigned the two treatment groups. There were
33 prospective elementary school teachers in each group. To collect data students
were given immediate achievement test and transfer test. Immediate test consisted of
13 multiple-choice questions designed to assess mastery of the concepts as they were
presented in the materials; this test dealt only with relations on finite sets. Transfer
test included 21 questions on properties of relations on infinite sets. Four weeks later,
these two tests were given again. The results of multiple regression analysis showed
that there was a significant interaction between field independence and sequence of
the instruction on the transfer test, however there was no interaction between field
independence and sequence of the instruction on immediate achievement test. Both
two treatments were highly structured may caused it.

McLeod, Carpenter, McCornack, and Skvarcius (1978) investigated the
relationship of the field-dependence-independence dimension of cognitive style to
instructional treatments based on two levels of guidance crossed with two levels of
abstraction. The researchers studied with 116 prospective elementary teachers. Four
parallel instructional treatments were prepared on the topic of the addition and
subtraction of whole numbers. The treatments were different from each other
according to the level of guidance and the level of abstraction. These treatments were
minimum guidance with manipulative materials, maximum guidance with
manipulatives, minimum guidance with only a symbolic presentation, and maximum
guidance with a symbolic presentation. The students and the two instructors were
randomly assigned to treatment groups. All subjects were given a pretest, two
posttests, two retention tests. The pretest assessed the subjects’ knowledge of
prerequisite concepts involving the representation of numbers in bases other than ten,
changing number bases, and applications of these concepts. In the posttest 1, all

problems were presented symbolically and no blocks available. In the second
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posttest, students were encouraged to use multibase blocks, and certain problems
were presented as pictures of blocks. Multiple regression analysis was used in the
study and the researchers found a significant interaction between field independence
and level of guidance of mathematics instruction. Field-independent students learned
more when the treatment provided minimal guidance whereas the field-dependent
students learned more under conditions of maximal guidance.

Noraini (1998) investigated the relative importance of spatial visualization,
field dependence/independence, and van Hiele level of geometric thought in
predicting achievement in geometry of middle school students. The design of the
study pretest- posttest experimental and control group design. The students were
categorized as field-dependent and field-independent by using Group Embedded
Figure Test (GEFT) scores of them. There were 25 multiple choice questions about
polygons in geometry test and to be able to answer all of the questions, there was a
need to have procedural knowledge about polygons. The multiple regression results
revealed that cognitive style was the best significant predictor for achievement in
geometry.

Roberge and Flexer (1983) conducted a study to investigate the effect field
dependence/ independence cognitive styles and cognitive development levels on
mathematics. Group Embedded Figure Test (GEFT) was used to categorize students
as field-dependent and field-independent. The sample of the study was 450 sixth,
seventh, and eighth grade students.

Formal Operational Reasoning Test (FORT) was constructed by the researchers to
evaluate subjects' level of reasoning for three essential components of formal
operational thought: combinations, propositional logic, and proportionality and
Metropolitan Achievement Tests (MAT) comprises The Mathematics Computation,
Mathematics Concepts, and Mathematics Problem Solving tests were used as the
measures of mathematics achievement. The results of the study indicated that field-
independent students obtained higher scores in mathematics than field-dependent
ones; high operational level students obtained higher scores than low operational
students. Moreover, researchers found that cognitive style had a significant influence
on mathematics achievement at sixty, seventy and eight grade level when IQ scores

of the students were used as covariate.
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Threadgill (1979) conducted a study to investigate the interaction between
field- dependence and two methods of instruction such as discovery method and
didactic mode of teaching in the topic of traversability of graphs. There were sixty
seventh-grade students in six groups. Three groups received the meaningful didactic
treatment and the other three received the guided discovery treatment. There were
20-items related to identify new complex traversable networks and apply
traversability rules to new situations in posttest. The results of the study showed that
field independent students achieved significantly higher posttest scores than did
field-dependent students when 1Q scores of the students were used as covariate. The
students were required perceptually organize and conceptually categorize networks
and traversability rules, Field-dependent behavior apparently inhibited recognition of
those components critical to the identification of traversable networks. On the other
hand, field-independent students demonstrated an ability to recognize and evaluate
relevant attributes of network stimuli. For this reason, instructional treatments were
not found to interact with field-dependence in this study.

Yoon (1993) studied the effect of instructional control strategies (program
control, learner control, and learner control with advisement), cognitive style (field-
dependence and field-independence), and prior knowledge (high prior knowledge
and low prior knowledge) on arithmetic skills of 166 second and third grade students
in computer-based instruction. The Children Embedded Figure Test (CEFT) was
used to categorize students as field-dependent and field-independent. The design of
the study was pretest and posttest design. The pretest and a posttest consist of all
multiplication combinations (1x0 through 9x9), resulting in 90 problems with two
different formats, half displayed in vertical format and half displayed in horizontal
format. The score is to be calculated on the number of correct answers. The ANOVA
results showed that types of instructional control strategies interact with levels of
prior knowledge and types of cognitive styles. Moreover, students with low prior
knowledge with field-dependence performed their tasks most effectively under
program control. Students with low prior knowledge with field-independence
performed their tasks most effectively under learner control. However students with
high prior knowledge, regardless of their cognitive style were not affected the

treatment.
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Although these researches above used the effect of cognitive style on
students’ achievement instead of types of mathematical knowledge such as
declarative refers to knowing that, conditional refers to knowing when and why, and
procedural knowledge refers to knowing how, it can be said that all of them focused
on the effect of the cognitive style on procedural mathematical knowledge because of
the necessity of applying the knowledge in posttests.

There was only one study which investigated the effect of cognitive style on
procedural and conceptual mathematical knowledge of students. Kadijevic and
Krnjaic (2003) examined the relation between cognitive style and link between
conceptual and procedural mathematical knowledge (P-C link) of 34 mathematically
talented eleventh-grade students. There were two groups. The competition group
consisted of particularly talented students who participated in mathematical
competitions and the control group comprised other talented students. The study was
correlative design. Procedural and conceptual knowledge scores were obtained from
only one problem which has many different solutions. The students categorized as
field-dependent and field-independent by using Embedded Figures Tests (EFT). The
results of the study revealed that there was a significant positive correlation between
cognitive style and link between procedural and conceptual mathematical
knowledge. The more competitors’ cognitive style was field- independent, the
stronger P-C link he/she established, but it was not the same as control group.

Considering the characteristic of drama based learning environment such as
flexibility and the role of a teacher and the findings of the studies above (McLeod &
Briggs, 1980; McLeod, Carpenter, McCornack & Skvarcius, 1978), it was
hypothesized that cognitive style dimension is positively related to declarative,
conditional, and procedural knowledge in geometry in drama based learning
environment.

2.4 Prior Knowledge

For many years, educational psychologists have been concerned with the
factors that influence performance. Prior knowledge is one of the most important
factors. Jonassen and Graboswki (1993) defined prior knowledge as “the knowledge,
skills, or ability that students bring to the learning process (p. 417). Dochy, Segers

and Buehl (1999) explained that prior knowledge is "the whole of a person’s actual
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knowledge that: (a) is available before a certain learning task, (b) is structured in
schemata, (c) is declarative and procedural, (d) is partly explicit and partly tacit, (e)
and is dynamic in nature and stored in the knowledge base" (p. 3).

As Dochy, Segers and Buehl (1999) stated that prior knowledge includes both
declarative and procedural knowledge. Declarative knowledge refers knowing that
something is the case (Smith & Ragan, 2005). For declarative knowledge
performance, learners are expected to explain, describe, summarize, and list the
knowledge, but learners are not required to apply it. Moreover for declarative
knowledge learning to ocur, learners should link of new knowledge to the existing
knowledge (Jonassen, 1991), organize new information (Smith & Ragan, 2005), and
elaborate of information (Smith & Ragan, 2005). “What” and “Which” type of
questions are in the context of declarative knowledge.

Procedural knowledge refers knowing how to apply the knowledge (Smith &
Ragan, 2005). For procedural knowledge performance, learners are expected to use
procedures, rules, algorithms and symbols. Smith and Ragan (2005) emphasized that
solving mathematical problems and proving geometry problems are in the context of
such processes.

Smith and Ragan (2005) add them conditional knowledge which means
knowing when and why. It comprises “if-then” or “condition-action” statements,
which describe the relationships between two or more concepts in a particular
domain. For conditional knowledge performance, learners are expected to make
connections among concept definitions, generate explanations regarding facts, and
create meaningful links among definitions, principles and procedures (Smith &
Ragan, 2005).

Dewey, Piaget, Vygotsky, Bruner, and Ausubel were the educational theorists
and cognitive psychologists who agree that children learn through making
connections to their own prior knowledge. Ausubel stated that to be able to learn
meaningfully learners should make connection between prior knowledge and new
learning materials and defined advance organizers as “bridge the gap between what
the learner already knows and what he needs to know before he can meaningfully
learn the task at hand” (Ausubel, Novak & Hanesian, 1978, p.171). Piaget pointed

out that learning occurs through two aspects of adaptation; assimilation and
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accommodation. Assimilation refers to the process of fitting external reality to the
existing cognitive structure and accommodation refers to the process of changing
internal structures to provide consistency with external reality (Schunk, 2000). In
Vygotsky’s view students learn trough reconstructing prior knowledge by means of
social experiences. He defined “Zone of Proximal Development (ZPD) as the
difference between what a child can do without help and the capabilities of the child
in interaction with others. Dewey emphasized that learning occurs by transforming
and reorganizing existing knowledge by real life experiences. Bruner expressed that
learning is a social process and students construct new concepts based on current
knowledge. The student selects information, constructs hypotheses, and makes
decisions, with the aim of integrating new experiences into his existing mental
constructs.

2.5 The Effect of Prior Knowledge on Learning Mathematics

Most of the researchers suggest that students' prior knowledge is one of the
strongest
factors influencing mathematical performance (Clarke, Ayres & Sweller, 2005;
Hailikari, 2009; Hailikari, Nevgi & Lindblom-Ylanne, 2007; Mack, 1995; Rittle-
Johnson & Kmicikewycz, 2008). Only two of them ( Hailikari, 2009; Hailikari,
Nevgi & Lindblom-Ylanne, 2007) investigated the effect of prior knowledge on
students’ learning in mathematics by distinguishing between declarative and
procedural knowledge. On the other hand, there is no research related to the effect of
conditional prior knowledge on students’ learning in mathematics.

Clarke, Ayres and Sweller (2005) conducted a study to investigate the effect
of prior knowledge about spreadsheets of ninth- grade high school students on
learning mathematics on the topic of graphical representations. There is an
experimental (sequential) and control (concurrent) group in the study. In the
sequential group, instructions on spreadsheets were given to the students prior to
applying this knowledge on learning mathematics, in the concurrent group,
spreadsheet skills and mathematical concepts were given in an integrated format. The
achievement test of the study includes nine questions the nine problems were divided
into 14 parts consisting of 1 recall question, 9 application problems, and 4 synthesis

problems. The results of the study indicated that the less experienced spreadsheet
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group scored higher on the math test if they received sequential instruction compared
with a concurrent format, however, for the more experienced spreadsheet group there
was no significant difference found.

Mack (1995) examined the development of students' understanding of
fractions during instruction with respect to the ways students' prior knowledge of
whole numbers influenced the meanings and representations students constructed for
fractions as they built on their informal knowledge of fractions. There were four
third-grade and three fourth-grade students in the study and they received
individualized instruction on addition and subtraction of fractions in a one-to-one
setting for 3 weeks. All seven students' understanding was assessed by a screening
test that focused on posing corresponding problems verbally and
symbolically for situations involving identifying fractions, recording representations
for fractions, comparing fractions, adding and subtracting like fractions, and
subtracting a fraction from a whole number. The results of the study suggested that
students' ability to relate symbolic representations for fractions to their informal
knowledge is influenced by their prior knowledge of symbolic representations for
whole numbers.

Rittle-Johnson and Kmicikewycz (2008) conducted a study with 55 third
grade students to investigate the importance of prior knowledge while comparing
third graders’ success on studied and unstudied multiplication problems after they
spent a class period generating answers to problems or reading the answers from a
calculator. The students were assessed by 12 multiplication problems consisting of
the numbers 3 or 4 times 11, 12, or 13 (e.g., 3 x 11) as well as their commutative
pairs (e.g., 11x 3). There were pre-test, post-test, and retention test in the study. The
results of the study indicated that students with low prior knowledge had higher
accuracy in the generate condition, but as prior knowledge increased, the advantage
of generating answers decreased. The benefits of generating answers may extend to
unstudied items and to classroom settings, but only for learners with low prior
knowledge.

Hailikari, Nevgi and Lindblom-Ylanne (2007) investigated the effect of
different types of prior knowledge (declarative and procedural knowledge) on

student achievement and different assessment measures influence the observed effect
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of prior knowledge. There were 202 mathematics students from University of
Helsinki in the study. Data was collected prior knowledge test developed by the
researchers and the students’ final grades on the course were used to achievement
scores. Final exam focused on tasks that measure procedural knowledge of the
students which required ability to see interrelations between concepts and
phenomena, and to solve mathematical problems. The regression analysis results
indicated that the type of prior knowledge makes a difference: Procedural knowledge
which requires higher-order cognitive skills predicted the final grades best and was
also strongly related to previous study success, however declarative knowledge did
not predict final grades. The results imply that in mathematics it is essential that one
has reached the level of procedural knowledge with higher-order thinking skills in
order to succeed in the course at hand and future courses.

Hailikari (2009) conducted four studies to explore the components of the
different types of prior knowledge (declarative and procedural knowledge) such as
previous study success, academic self-beliefs, prior knowledge from previous
courses, and study pace on student achievement and different assessment measures
influence the observed effect of prior knowledge on various science disciplines. Two
of these studies related to mathematics. Study | aimed to explore whether giving
feedback about the prior knowledge test influenced student achievement in the
context of mathematics. Study Il aimed to analyze the interrelations between
academic self-beliefs, prior knowledge and student achievement in the context of
mathematics. The participants of study | were 202 mathematics students and study II
were 139 mathematics students, in the studies prior knowledge tests and final grades
of the courses were used. The results of study I showed that procedural knowledge
which requires higher-order cognitive skills, predicted the final grades best and was
also closely related to previous study success. Feedback from the prior knowledge
test did not influence student performance. The results of study Il indicated that prior
knowledge was more predictive of student achievement than were other variables
included in the study. Self-beliefs were also strongly related to student achievement,
but the predictive power of prior knowledge overruled the influence of self-beliefs
when they were included in the same model. There was also a strong correlation

between academic self-beliefs and prior knowledge performance.
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Prior knowledge can be a positive effect on learning mathematics (Clarke,
Ayres & Sweller, 2005; Hailikari, 2009; Hailikari, Nevgi & Lindblom-Ylanne,
2007; Mack, 1995), or inaccurate prior knowledge may interfere with learning
mathematics (Rittle-Johnson & Kmicikewycz, 2008). For this reason the focus
should not only be on what students know but also on how well they know it
(Hailikari, Nevgi & Lindblom-Ylanne, 2007). To do this, there is a need to
investigate the effect of types of prior knowledge on learning mathematics. As seen
in the studies above, declarative prior knowledge did not contribute to students’
procedural knowledge on mathematics. On the other hand, procedural prior
knowledge which requires higher-order cognitive skills helped students be a
successful on learning mathematics. There was no idea about the impact of
conditional prior knowledge on the students’ learning mathematics. By considering,
significant positive effect of prior procedural knowledge on learning mathematics, it
was hypothesized that prior conditional knowledge needed to construct a bridge
between relevant declarative and procedural knowledge make a significant
contribution on declarative, procedural, and conditional knowledge in mathematics.
2.6 Drama Based Instruction

Drama in education or drama based instruction is a pedagogical method
which focuses on process of learning instead of learning outcomes. San (1996),
explains the drama based instruction as an instructional method which allows a group
of people to improvise a subject, a word, a concept or an idea by utilization of
improvisation and role playing techniques with using their own experiences in
playing processes. Improvisation is referring to the spontaneous use of movement
and speech to create a character or an object in a particular situation (Gallagher,
1997).

The basic purpose of drama based instruction is to improve cognitive, sensory
and kinesthetic behavior fields of individual’s. In this process, a leader or a drama
teacher/educator and a group of people become together and they carry out a drama
study in a designated place suitable for the requirements of the group by utilization
of the general characteristics of play (Adigiizel, 1994).

In drama based learning environment, drama teacher/educator is a facilitator,

she/he plans, shapes, and guides the process (Adigiizel, 1994; Wilhelm, 1998). But in
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drama activities drama teachers/educators are never the one who know everything
(Andersen, 2000). On the contrary they are taking role just as students (Wilhelm,
1998). Students are active learners in drama based learning environments. The
students can comprehend and correctly infer attributes of another person’s thinking,
attitudes, and feelings by taking role in drama process (Wagner, 2002). Furthermore,
they can have a chance of taking risk in their learning without fear, or punishment
(Farris & Parke, 1993).

2.7 Phases of Drama Based Instruction

Drama based instruction consists of three parts: Introduction / Preparations,
Development /Animation, Result/ Evaluation (Adigiizel, 2006).

The basic purpose of Introduction / Preparations part is to construct a group
dynamic, prepare them to work together with harmony, and prepare them also later
part of the lesson. In this part, leader/ teacher is more effective for guiding the
process, he/she utilizes from children plays or relaxing exercises (Adigiizel, 2006).
Cottrell (1987) stated that students need to “shift the gears and recharge their
imaginations” at the beginning of the lesson so that they can be ready and confident
for the rest of lesson (p.87).

In the Development /Animation part, there is a product. Drama techniques
such as improvisation, role-playing, mantle of expert, and meetings are used in this
part to enable to achieve objectives of the lesson. Nobody knows how will end the
process. One of the important concerns of the drama is creating dramatic moment.
Dramatic moment, means that conducting conflict or tension between opposing
forces (Adigiizel, 2006; Andersen, 2000).

In the last part called as Result/ Evaluation part, the feelings, ideas and all
process are shared and discussed and the key points of the activities are summarized
after the animations. The evaluation phase is important to see whether learning and
progress are accomplished, or not (Adigiizel, 2006).

2.8 The Relationship between Drama Based Instruction and Prior Knowledge

When the definition of drama based instruction is considered San (1996)
explains the drama based instruction as an instructional method which allows a group
of people to improvise a subject, a word, a concept or an idea by utilization of

improvisation and role playing techniques with using their own experiences in
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playing processes, in drama based learning environment students are required to use
their own experiences including their
knowledge, skills, and abilities while learning the objective of the lesson. For this
reason, in drama based learning environment, it has great importance what students
get while entering the class. Most of the researchers found that students’ prior
knowledge is one of the strongest factors influencing mathematical performance
(Clarke, Ayres & Sweller, 2005; Hailikari, 2009; Hailikari, Nevgi & Lindblom-
Ylanne, 2007; Mack, 1995; Rittle-Johnson & Kmicikewycz, 2008). Two of them
found that that types of prior knowledge such as declarative and procedural
knowledge also influenced students learning mathematics differently (Hailikari,
2009; Hailikari, Nevgi & Lindblom-Ylanne, 2007). Although there was no previous
research investigating the relationship between drama based instruction and prior
knowledge, considering the results of these studies, it was expected that types of
prior knowledge such as declarative, conditional, and procedural knowledge would
have a significant effect on students’ learning mathematical knowledge such as
declarative, conditional and procedural knowledge in drama based learning
environment.
2.9 The Relationship between Drama Based Instruction and Field Dependency
Saracho (2003) stated that field-dependent individuals are interested in people
and use external referents while field-independent individuals appear to be cold and
distant and use internal referents. McLeod, Carpenter, McCornack, and Skvarcius
(1978) expressed that field-dependent students need guidance and structured learning
environment to solve problem and they learn more in a social way while field-
independent students prefer to solve problems by using their own strategies and
utilization of their background. Some researches related to learning mathematics and
field dependency proved that there was a significant interaction between field
dependency and some instructional methods. For instance, McLeod, Carpenter,
McCornack, and Skvarcius (1978) investigated the relationship of the field-
dependence-independence dimension of cognitive style to instructional treatments
based on two levels of guidance crossed with two levels of abstraction and found that
field-independent students learned more when the treatment provided minimal

guidance whereas the field-dependent students learned more under conditions of
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maximal guidance. On the other hand, Mcleod and Briggs (1980) conducted a
research to investigate the relationship of field independence to a different dimension
of discovery learning-the use of inductive and deductive sequence of instruction in
the topic of reflective, symmetric, and transitive properties of equivalence relations
and found that there was a significant interaction between field independence and
sequence of the instruction on the transfer test.

Although there was no previous research investigating the relationship
between drama based instruction and field dependency, when the characteristics of
drama based learning environment are considered, in drama based learning
environment, teacher is a facilitator, she/he plans, shapes, and guides the process, but
she/he is never the authority in contrary she/he takes some roles just as students.
Furthermore, the students are required to work together in a meaningful context,
enjoy while learning, see and touch the materials of the lesson. It is expected that
students will be affected differently with respect to their cognitive styles. For this
reason, it is hypothesized tat field dependency is positively related to the students’
learning mathematical knowledge such as declarative, conditional, and procedural

knowledge in drama based learning environment.
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CHAPTER 3

METHODOLOGY

The aim of this chapter is to give the information about the research design,
population and sample, variables of the study, data collection instruments,
development of lesson plans, treatment, and data analysis.

3.1 Design of the study

The purpose of the study was to investigate the contribution of cognitive style
and prior knowledge on 6™ grade students' knowledge acquisition in polygons in
drama based learning environment. To be able to investigate the research question,
correlational design was used in the study. In correlational studies the possibility of
relationships between two or more variables are investigated (Fraenkel & Wallen,
2000, p.359).

3.2 Population and Sample

The target population of this study consists of all sixth grade students from
Public schools of Altindag district of Ankara. There are 76 public elementary schools
in this region. However one school in which the researcher worked from this region
is determined as the accessible population of this study. This is the population for
which the results can be generalized. Since it was difficult to select a random sample
of individuals, convenience sampling was used in this study. The sample was the 6™
grade students in a public elementary school in Altindag district of Ankara. There
were 112 sixth grade students from in total. 55 (49.1%) students were girls, 57
(50.9%) students were boys. The students were in the range of 12-13 years of age
enrolled in three classes each including approximately 37 students. The researcher
was the mathematics teacher of all three classes at the time of the study.

3.3 Variables of the study
In this study there were seven variables that can be classified as criterion and

predictor variables. There were three criterion variables and four predictor variables.
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3.3.1 Criterion Variables

The criterion variables of the study are the students’ gain scores on three
types of knowledge tests. These gain scores were obtained from Declarative
Knowledge Test (DecKT), Conditional Knowledge Test (ConKT), and Procedural
Knowledge Test (ProKT). Gain scores were calculated by subtracting pretests mean
scores of students from posttest mean scores on three types of knowledge tests.
These three criterion variables are continuous and measured on interval scale.

3.3.2 Predictive Variables

The predictive variables of the study are the students’ pretest scores on three
types of knowledge tests and raw scores on Group Embedded Figure Test (GEFT).
These pretest scores were obtained from DecKT, ConKT, and ProKT. These
predictive variables are continuous and measured on interval scale.

3.4 Instrumentation

Instruments used in this study were GEFT, DecKT, ConKT, and ProKT.
GEFT was used to determine the contribution of cognitive styles of the students to
their three types of knowledge acquisition on geometry including polygons, and to
assess students’ knowledge acquisition on geometry including polygons; DecKT,
ConKT and ProKT were used as pre and posttests.

3.4.1 Group Embedded Figure Test (GEFT)

Group Embedded Figure Test (Witkin, Oltman, Raskin and Karp, 1971) was
used to determine cognitive styles of the students in the study. The test first
translated and validated into Turkish by Cebeciler (1988). The KR-21 internal
consistency reliability of test was calculated as 0.74 for present study. The test
consisted of three sections. The first section included 7 items for practice purposes.
Both second and third sections included 9 items. The assessment was made on the
second and the third parts. In these sections, students are required to find the
embedded figures given in the complex figures. This is a sample question in GEFT:

Try to find simple form named “B” in the complex figure and trace it in

pencil directly over the lines of the complex figure.
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Figure 3.1 The sample question of GEFT (Witkin, et. al, 1971).

One point was given for each true response to the items and zero point was
given for each incorrect response. The possible score that one could make ranged
from O to 18. It was important that each part of GEFT was administered in a limited
time. The time given for the first part was two minutes and for the second and the
third parts each was five minutes.

GEFT was used to determine the contribution of cognitive styles of the
students to their three types of knowledge acquisition on geometry including
polygons.

3.4.2 Declarative Knowledge Test (DecKT)

Erdogan (2007) developed Declarative Knowledge Test (see Appendix A)
considering the general and specific objectives of polygons unit in sixth grade
elementary mathematics curriculum to assess students’ declarative knowledge related
to Polygons unit. DecKT included 18 multiple-choice items based on Polygons unit
(polygons, similarity and congruency of polygons, classification of the triangles
according to their sides and angles, properties of square and rectangle, perimeter of
polygons, area of rectangle, square, triangle and mixed shapes).

Eight of 18 questions were identifying polygons and the rests were on
knowing the definitions and properties of polygons. The possible score on DecKT
was ranged from 0 to 18. DecKT questions were scored “0” for incorrect answer and
“1” for correct answer. The KR-21 internal consistency reliability was obtained as
0.76 for preDecKT for present study.

3.4.3 Conditional Knowledge Test (ConKT)

Erdogan (2007) developed Conditional Knowledge Test (see Appendix A)

considering the general and specific objectives of polygons unit in sixth grade
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elementary mathematics curriculum to assess students’ conditional knowledge
related to Polygons unit.

ConKT questions focused on understanding a network of “if-then”
statements, which describe the relationships between two concepts; congruent
triangles and isosceles triangle, congruent and similar polygons, scalene, and right
triangle, sides and angles relations of polygons, square and rectangles, and the
relationship between area and perimeters of polygons.

ConKT questions were assessed by means of the rubric developed by Lane
(1993) see Appendix B. The researcher assigned a four-score level (0-3) for each
question of the test. If a student gave no answer to the question, the lowest score of
zero was given. If a student gave entirely correct response, the highest score of three
was awarded. The possible scores on ConKT ranged from 0 to 18. The Croanbach
alpha of preConKT was obtained as 0.77 for present study.

In order to establish the extent of consensus on use of the scoring rubric for
the ConKT inter-rater reliability coefficient was computed. The researcher and the
supervisor of the thesis who is specialized in mathematics education scored randomly
selected 20 tests from each one. Intraclass correlation (ICC) was used to measure
inter-rater reliability in terms of providing subjective decisions. The ICC value of
0.97 indicated a quite high reliability and the internal consistency of the scoring
rubric as used by two raters.

3.4.4 Procedural Knowledge Test (ProKT)

Erdogan (2007) developed Procedural Knowledge Test (see Appendix A)
considering the general and specific objectives of polygons unit in sixth grade
elementary mathematics curriculum to assess students’ procedural knowledge related
to Polygons unit.

Questions were based on polygons unit (polygons, similarity, and equality of
polygons, properties of square and rectangles, perimeter of polygons, area of
rectangle, square, triangle and mixed shapes). Four of the ten questions were related
with finding the perimeter of given shape. Two of the ten questions were related with
finding area. Two of the ten questions were related to find the sides of square and
equilateral. Two of ten questions were related to the relationship perimeter and area.
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A scoring rubric was developed by the researcher based on Lane (1993) see
Appendix B. The researcher assigned a four-score level (0-3) for each question of the
test. If a student gave no answer to the question, the lowest score of zero was given.
If a student gave entirely correct response, the highest score of three was awarded.
The possible scores on ProKT ranged from 0 to 30. The Croanbach alpha of ProKT
was obtained as 0.80.

In order to establish the extent of consensus on use of the scoring rubric for
the ProKT inter-rater reliability coefficient was computed. The researcher and the
supervisor of the thesis who is specialized in mathematics education scored randomly
selected 20 tests from each one. Intraclass correlation (ICC) was used to measure
inter-rater reliability in terms of providing subjective decisions. The ICC value of
0.95 indicated a quite high reliability and the internal consistency of the scoring
rubric as used by two raters.

3.5 Development of Lesson Plans

First of all, the objectives of the sixth grade mathematics course on Polygons
unit defined by Turkish Ministry of Education were considered, while developing
lesson plans. In these lesson plans students are required to define polygons and non-
polygons, regular and non-regular polygons, classify triangles with respect to their
sides and angles, identify the properties of square and rectangle, find perimeter and
area of regular and non-regular polygons, define the relationship between congruent
and similar polygons. To be able to prepare drama based lesson plans, approach of
Mantle of Expert was used. In this approach, students and the teacher take some roles
as experts, students work in groups and learn from each other. The teacher guides
them for learning. There were nine lesson plans include 16 lesson hours (see
Appendix C). In these lesson plans, students took some roles as architects, municipal
workers, scientists, ceramic factory workers, citizenships, flat dwellers, and
journalists and tried to solve some problems related to the topic of the lesson in role.
While preparing the lesson plans, phases of drama based instruction and developing
students’ three types of knowledge were considered. These phases were introduction,
development, and evaluation. In all parts of the lessons, the activities should be
related to the objectives of the lessons and each other too. In the introduction part,

there were warm-up activities to make the students ready to work in groups and learn
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the topic of the lesson. In these warm-up activities, visualization, linking with the
students’ prior knowledge, daily life, mathematical concepts and other lessons were
used to develop students’ declarative and procedural knowledge especially. In
development parts of lesson plans students were required to work together in role to
achieve the objectives of the lesson. This part was used for improving students’
conditional knowledge, and in the last part, students were assessed whether they
learnt the topic of the lesson, or not. The supervisor of the thesis and a mathematics
instructor from a university specialized in mathematics education certified on drama
as well controlled the lesson plans whether they were mathematically correct and
appropriate for achieving the objectives of the lesson. For instance, a mathematics
instructor suggested the researcher to change some activities because they took a
long time. The nine lesson plans were reviewed with their comments and
recommendations. For instance, some activities were changed because they took a
long time and they did not appropriate for the classroom environment or the age of
the students. Then, pilot study was carried out with 85 seventh or eight grade
students in the fall semester of 2008-2009 academic years in the same school the
researcher worked. Pilot study was conducted in order to control the applicability of
the lesson plans in classroom settings such as whether the lesson plans could be
applied crowded classrooms, how the classroom management could be
accomplished, whether the directions were clear and the objectives could be achieved
on time. The lesson plans reviewed after the pilot study. Some activities of the
lessons were changed, because they were not appropriate for the number of the
students and they took a long time. For instance, in the plan of lesson 1, there were
some pictures on the blackboard. Some were polygons, and some were non-
polygons. The students walked with music and when music stopped, they stand in
front of the picture which they thought that it was polygon. While doing this activity
students squeezed themselves for this reason this activity was cancelled for main
study. Moreover, in development parts of the lessons, students worked together and
the student chosen by the group members talked about the studies of the group.
During the pilot study, the researcher observed that some students did almost all the
studies and the others watched them. Moreover members of the groups always chose

the hardworking students to talk about their studies, so the other students could not
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learn anything. For this reason, both the pilot and main study, the researcher told that
all the group members would work together and the student who would talk about
the studies of the group would be chosen by the teacher. So all the students attended
and concentrated what the teacher wanted all the groups to do.
3.6 Treatment

Treatment took sixteen lesson hours and it completed in four weeks and in
order to be able to administer drama-based lessons regular classroom organization
was changed. Students’ desks were combined two by two and three banks were put
around the desks, so that the students could work in groups, and move easily. The

arrangement of the classroom for drama activities was as below:
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Figure 3.2 The arrangement of the classroom for drama activities

Each drama based lesson began with introduction part. In this part, there were
warm-up activities to make the students ready to work in groups and learn the topic
of the lesson. Because, students would be relaxed by warm-up activities, they could
adapt the development part of the lesson easily. In the introduction parts of the
lessons, it was aimed to develop students’ declarative and procedural knowledge
especially.

The second phase of the drama based lessons was development activities. In
this part, students were required to work together to achieve the objectives of the
lesson by taking roles. Development parts of the lessons were used for improving

students’ conditional knowledge.
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The last part of the lessons was evaluation part. In this part, students were
assessed whether they learnt the topic of the lesson, or not. The evaluation of each
drama based lesson in terms of the phases and techniques were below:

Table 3.1 The Evaluation of Lesson 1

Introduction

Warm-up Activity ~ There were some pictures on the blackboard. Some were
polygons, and some were non-polygons. Students looked over
all of them carefully and teacher arranged them in two groups
and wanted the groups to determine the number of polygons
on the blackboard.

Development

Social Metaphor The environment for producing polygonal gardens by using
gene technology and press conference setting.

Make Believe Play  The role of scientists and journalists

Dramatic Moments  Producing more beneficial polygonal trees for humanity by
using gene technology

Drama Techniques  Mantle of expert, role playing, holding a meeting
Evaluation

There was a carton on the blackboard. Students were asked to
draw polygons whatever they wanted and give them a name.

In lesson 1, students were required to draw and construct polygons. In the
introduction part of the lesson, there were some pictures on the blackboard. Some
were polygons, and some were non-polygons. Students looked over all of them
carefully and the researcher arranged them in two groups and wanted the groups to
determine the number of polygons on the blackboard. The researcher guided them to
remember the characteristics of polygons. The students called the shapes which have
more than two corners and be closed as polygons. Two of the groups gave the wrong
answer at first and the researcher wanted them to think and discuss again. Then the
researcher showed this shape X and told that it had more than two corners and it was
closed, Was it a polygon? The student -who got 8 points from GEFT- claimed that it

was a polygon, the student -who got 15 points from GEFT- expressed that it cannot
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be a polygon because of the point in the middle of the shape. Then all of the students
discussed again during the discussion, the student -who got 2 points from GEFT-
tried to pursue the student- who got 14 points from GEFT- about the shapeE] was
polygon. The student- who got 14 points from GEFT- explained that it can not be a
polygon because of not having corners after the discussion, the two groups gave the
right answers. By means of this activity students learned the characteristics of
polygon which was in the context of declarative knowledge. In the development part
of the lesson, the students were required to produce more beneficial polygonal trees
as scientists by working in groups for humanity and presented them to the
citizenships by means of journalists. They worked in four groups and constructed
gardens with polygonal trees. While the groups were presenting their polygonal trees,
the speakers of the groups tried to explain the benefits of the trees as if they were real

scientists. The student- who got 17 points from GEFT- expressed that they produced

the tree with this shape; ="t make simple birds’ nesting on the tree. The
student- who got 9 points from GEFT- explained that they produced the tree with this

shape; m to benefit large shadow of the tree, and the student- who got 1 point

from GEFT- told that they produced the tree with this shape; V to reach fruits of it
easily. The aim of this activity was drawing polygons and constructing them. The
students learned to construct kinds of polygons by this activity which was in the
context of conditional knowledge. In the evaluation part, students were asked to draw
polygons whatever they wanted and give a name to them. After completing this
activity the researcher investigated the drawings of the students, and she corrected
the wrong drawings by reminding the characteristics of polygons again. For instance,
some students did not care the corners of the polygons, or they used the same letter

while giving a name to their polygons.
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Table 3.2 The Evaluation of Lesson 2

Introduction

Warm-up Activity  Teacher pasted some pictures from daily life and some places
from Canakkale on the blackboard. Students were supposed to
look over the pictures as if they strolled around an art
exhibition, find the polygons in the pictures and determine the
numbers of corners, sides, and angles of the polygons.

Development

Social Metaphor Canakkale setting

Make Believe Play  The role of students who were going to Canakkale

Dramatic Moments  Finding the right key of the room with regular polygonal shape
Drama Techniques  Role playing, teacher in role

Evaluation

There were two cartons on the blackboard named “panel of
regular polygons’ hotel” and “panel of non-regular polygons’
hotel” Students were asked to paste the polygon which teacher
gave them to the right panel.

In lesson 2, students were supposed to differentiate regular and non-regular
polygons. In the introduction part, teacher pasted some pictures from daily life and
some places from Canakkale on the blackboard. These pictures were the examples of
polygons from daily life such as honeycomb, triangular flag, square chessboard, Kite,
Canakkale Martyrs Memorial, Trojan horse, and some photos from Canakkale
museum. Students were supposed to look over the pictures as if they strolled around
an art exhibition, find the polygons in the pictures and determine the numbers of
corners, sides, and angles of the polygons. After the students looked over the picture
the researcher asked the numbers of the sides and angles of the polygons they saw.
The students replied. Then she asked the reason of the difference between the
polygons which have the same number of sides. The student- who got 10 points from
GEFT- expressed that the angles or the length of the sides of them could be different.
The aim of this activity was providing students to realize polygons can be different

with each other even if they have the same number of sides or angles. In the
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development part of the lesson, the researcher told that they would go to Canakkale
and stay at the hotel for two days. The students constructed a bus by using desks and
they got on the bus for going to Canakkale. The researcher and students went to
Canakkale, when they arrived at their hotel, there was a problem about the key of
their room. The researcher took a role as receptionist and told that he dropped the
panel with the keys of the rooms and all of them were mixed and they could not find
the key of the students’ room. He added that the key of the students’ room was
regular polygonal shape. He gave all keys to the students and wanted them to find
their room’s key and left. The researcher wanted the students to think the
characteristics of regular polygons. The students discussed. The student- who got 2
points from GEFT- told that the sides were equal in length. The student- who got 7
points from GEFT- added that angles were equal. The student -who got 16 points
from GEFT- gave a sample as equilateral triangle. In this part of activity the students
activated their prior knowledge about regular polygons which was in the context of
declarative knowledge. In the second part of the activity the students worked in 5
groups. Each group had three keys with polygonal shape. The researcher wanted the
groups to find the key with regular polygonal shape by measuring lengths of the
sides and angles of them. While they were measuring the keys, the receptionist gave
two clues about the key -because there were more than one regular polygons- the
students expressed their studies then. The student- who got 4 point from GEFT
showed a rectangle and told that it was a regular polygon. The student- who got 2
points from GEFT claimed that it could not be a regular polygon because only the
angles of it were equal, not the length of the sides. The students shared their opinions
and after the discussion the students agreed that a rectangle was not a regular
polygon. The student- who got 8 points from GEFT showed a rhombus and
explained that it could not be a regular polygon because only the sides were equal in
length, not the angles of it. The researcher asked the students whether a rhombus was
a regular polygon, or not. After the discussion they agreed that a rhombus was not a
regular polygon. The researcher emphasized these two polygons could not be regular
polygons. In that activity the students learned the characteristics of a regular polygon
and a non-regular polygon which was in the context of conditional knowledge. In the

evaluation part, there were two cartons on the blackboard named “panel of regular
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polygons’ hotel” and “panel of non-regular polygons’ hotel” the researcher gave
each student a polygon and wanted them to paste it to the right panel. After the
activity was completed, the researcher investigated the cartons, and controlled the
polygons whether they were at the right place, or not. She corrected the mistakes by
asking the reason of it to the students.

Table 3.3 The Evaluation of Part 1 of Lesson 3

Introduction

Warm-up Activity  There were two small and two big forms of the same polygon
(two small squares and two big squares, big squares are the
same and small squares are the same) and every student has
one of them. They walked with music and when music stopped
they found the same polygon or same polygon with different
sizes on their hands.

Development
Social Metaphor Ceramic factory setting
Make Believe Play  The role of ceramic factory workers

Dramatic Moments  Proving there is no difference between two products of the
ceramic factory to the boss.

Drama Techniques  Mantle of expert, role playing, teacher in role, writing in role
Evaluation

There was a carton on the blackboard includes congruent and
similar polygons. Students were asked to find congruent
polygons and write them with using symbol of congruent.

In lesson 3, students were expected to define the characteristics of congruent
and similar polygons, explain the relationship between them, and produce patterns
from congruent and similar polygons. Lesson 3 includes two parts, in the
introduction phase of the first part, the researcher gave a polygon to each student.
There were two small and two big forms of the same polygon (two small squares and
two big squares, big squares are the same and small squares are the same). The
students walked with music and when music stopped they found the same polygon
on their hands. Music started again and when it stopped, they found the same
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polygon with different sizes on their hands. Lastly, music started again and when it
stopped four polygons would together (two small and two big forms of the same
polygon). Whenever music stopped, all of the students tried to find the researcher
wanted. While coming together, the students enjoyed very much. Seeing congruent
and similar polygons made them more concrete and enabled the students’
understanding the characteristics of congruent and similar polygons. In the
development part, students worked in four groups as ceramic factory workers and
they should prove that there is no difference between two products of the ceramic
factory with the same polygonal shapes to the boss. To do this they measured the
lengths of the sides and angles of the products and wrote a report about them.
Students learned the characteristics of congruent polygons by this activity which was
in the context of declarative knowledge. In the evaluation part, there was a carton on
the blackboard includes congruent and similar polygons. Students were asked to find
congruent polygons and write them with using symbol of congruent.

Table 3.4 The Evaluation of Part 2 of Lesson 3

Introduction

Warm-up Activity  Students were asked many questions about polygons
Development

Social Metaphor Computation setting

Make Believe Play  The role of students having competition for wonderful
polygonal patterns

Dramatic Moments  Trying to win the competition producing patterns by using
congruent and similar polygons

Drama Techniques  Mantle of expert, role playing
Evaluation

There was a carton on the blackboard includes congruent and
similar polygons. Students were asked to find congruent and
similar polygons and write them with using symbol of
congruent and similarity.
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In the introduction phase of the second part, students were asked many
questions about polygons. The researcher arranged students in two groups, they
sequenced in front of the blackboard and replied the questions related to the polygons
by competing each other. In the development part, the students competed for
producing wonderful polygonal pattern by using congruent and similar polygons.
The researcher gave polygons to all the groups and wanted them to produce
polygonal patterns by using similar or congruent of it. All of the students produced
polygonal patterns made by carton. After the groups completed the patterns, the
researcher chose one student from all groups to determine the best pattern. In this
activity, students produced polygonal patterns by constructing similar or congruent
of the polygon the researcher gave them, for this reason they learned conditional
knowledge of similar and congruent polygons. In the evaluation part, there was a
carton on the blackboard includes congruent and similar polygons. Students were
asked to find congruent and similar polygons and write them with using symbol of
congruent and similarity.

Table 3.5 The Evaluation of Lesson 4

Introduction
Warm-up Activity  Constructing kinds of triangles by using elastic band
Development

Social Metaphor The environment for producing kinds of triangular roofs as
architects

Make Believe Play  The role of architects

Dramatic Moments  Producing kinds of triangular roofs to help their colleague
Drama Techniques  Mantle of expert, role playing, letters, teacher in role
Evaluation

Students were asked to reply many questions about kinds of
triangles.

In Lesson 4, students were required to classify triangles with respect to their

sides and angles. In the introduction part of the lesson, the students constructed
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isosceles, equilateral, acute, right, and obtuse triangles by using elastic band. By this
activity students prior knowledge about the kinds of triangles was activated which
was in the context of declarative knowledge. In development part, the students got a
letter from their colleague in Canada, He wanted them to help him produce triangular
roof for his exacting customer. The students worked in three groups as architects and
produce kinds of triangular roofs. They used isometric sheets to construct triangles
and then they made it from carton, called their roof with respect to the characteristics
of it, and used as the roof of the houses. Because all of the students measured, cut
and construct the triangles, shared and discussed the names of them, they learned to
categorize the triangles with respect to angles and sides which were in the context of
conditional knowledge. In the evaluation part, students were asked to reply many
questions about kinds of triangles and the answers were discussed in the classroom.
Table 3.6 The Evaluation of Lesson 5

Introduction

Warm-up Activity  Finding samples of square and rectangle in the classroom
Development

Social Metaphor Country of Squares setting

Make Believe Play  The role of citizenships of country of Squares

Dramatic Moments  Investigating the rightness of the explanation of the president
of country of Rectangles

Drama Techniques  Mantle of expert, role playing, writing in role, holding a
meeting, teacher in role

Evaluation

Teacher wrote some characteristics of rectangle or square or
both of them and wanted students to determine which ones
belong to only square, rectangle or both of them.

In lesson 5, students were expected to define the relationships between sides,
angles, and diagonals of rectangle and square. In the introduction part, the researcher
wanted the students to find samples of square and rectangle in the classroom and

explain the reason of choosing the object. The students expressed the reason of their
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choice by using the characteristics of rectangle or square. For instance, the student-
who got 2 points from GEFT told that blackboard was the sample of rectangle
because the opposite sides were equal in length. The student- who got 11 points from
GEFT explained that socket was a sample of square because all sides were equal in
length, and the student- who got 9 points from GEFT expressed that desk was a
sample of rectangle because all angles were 90 degrees. By means of this activity
students thought the characteristics of square and rectangle. Thus, they activated their
prior knowledge related to the characteristics of rectangle or square and used their
knowledge to find examples of these polygons from the classroom which was in the
context of declarative and conditional knowledge. In the development part, there was
news on the newspaper that “The president of the Country of Rectangles claimed that
the physical characteristics of the country of Rectangles were superior to the country
of Squares.” Students were expected to investigate the rightness of the explanation
by measuring the maps of two countries, answering the questions about the two
countries on the table given, and comparing them according to the results they found.
The students worked in four groups as citizenships of Squares’ country. They
compared rectangle and square in terms of the length of the sides, the angles, and
diagonals of them. After they replied all the questions on the table, they determined
the rightness of the explanation in terms of their findings. In that activity students
were expected to learn “Square is a rectangle with equal lengths.” For learning it,
they needed to learn both the characteristics of square and rectangle and compare
them which were in the context of conditional knowledge. In the evaluation part, the
researcher wrote some characteristics of rectangle or square or both of them and
wanted students to determine which ones belong to only square, rectangle, or both of
them. After the students replied the questions, the researcher asked some students
their answers and wanted the other students to share their opinions about the answer
such as whether the answer was right or false.
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Table 3.7 The Evaluation of Lesson 6

Introduction
Warm-up Activity  Playing a game related to perimeters of polygons
Development

Social Metaphor Setting the environment for deciding the sequence of the land
with polygonal shape which is surrounded with wire

Make Believe Play  The role of workers

Dramatic Moments  Deciding the sequence of the land with polygonal shape which
is surrounded with wire

Drama Techniques  Mantle of expert, role playing, teacher in role
Evaluation

Students were asked some problems related to calculating
perimeters of polygons.

In lesson 6, students were supposed to guess the perimeters of polygons by
using strategy and explain the relationship between the length of the sides and
perimeters of the polygons. In the introduction part of the lesson, the researcher drew
a square on the floor and students stand on it. A student run around the square and
touched one of his friend’s shoulders. Then his friend started to run to opposite way
and when they met, they stopped and said one of the characteristics of square and
then run to reach the gap on the square. The students played it on pentagon and
hexagon again. In this activity students needed to activate their prior knowledge of
square, pentagon, and hexagon which was in the context of declarative knowledge. In
the development part, the students worked in four groups to decide the sequence of
their land with regular polygonal shape such as equilateral triangle, square, regular
pentagon, and regular octagon which is surrounded with wire. They first guessed the
perimeters of regular polygons and then calculated them. The students learned the
relationship between the sides of the polygons and perimeters of them and
constructed a formula which were in the context of conditional and procedural
knowledge. In the evaluation part, students were asked some problems related to

calculating perimeters of polygons.
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Table 3.8 The Evaluation of Lesson 7

Introduction

Warm-up Activity ~ Drawing polygons by using their finger, elbow, and foot and
calculating their perimeters

Development

Social Metaphor Setting the environment for solving problems about the
perimeters of the land plans with polygonal shapes

Make Believe Play  The role of architects

Dramatic Moments  Solving problems about the perimeters of the land plans with
polygonal shapes

Drama Techniques  Mantle of expert, role playing
Evaluation

Students were asked to construct a problem related to
perimeters of polygons and solve it

In lesson 7, students were required to construct a problem related to the
perimeters of polygons and solve these problems. In the introduction part of the
lesson, students drew regular polygons such as equilateral triangle, square, regular
pentagon on the wall by using their finger, elbow, and foot and calculated their
perimeters. The researcher asked to the students how they calculated the perimeters
of regular polygons. They were expected to remember the formula of finding
perimeters of regular polygons and use it which was in the context of declarative and
procedural knowledge. In the development part, there were some problems about the
perimeters of the county’s land plans with polygonal shapes and the students were
required to solve them by measuring as architects. They worked in four groups. By
means of this activity, students could learn to construct the problems about the
perimeters of polygons (regular and non-regular) and solve them which were in the
context of procedural knowledge about the polygons. In the evaluation part, students

were asked to construct a problem related to perimeters of polygons and solve it.
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Table 3.9 The Evaluation of Lesson 8

Introduction

Warm-up Activity  Touching objects with rectangular and square shape and guess
the area of them.

Development

Social Metaphor Setting the environment for finding the best plan of holiday
site

Make Believe Play  The role of flat dwellers

Dramatic Moments  Finding the best plan of holiday site which is most suitable for
flat dwellers

Drama Techniques  Mantle of expert, role playing, teacher in role
Evaluation

Students were asked to prepare holiday site in their dreams and
calculate the areas between buildings.

In lesson 8, students were supposed to construct relation of areas about
triangle, rectangle, and square. In the introduction part of the lesson, the researcher
wanted students to touch the objects with rectangular and square shape in the
classroom and guess the area of them. They touched on the blackboard, desk,
teacher’s table, and socket and guessed the areas of them. Students activated their
prior knowledge about the areas of square and rectangle and used it for guessing their
areas which were in the context of procedural knowledge. In the development part,
the students worked in four groups and the researcher showed them four holiday site
plan and wanted them to choose the best plan as flat dwellers by obeying some rules
about the plan. The students chose the best plan by calculating the areas of the
buildings which were square, rectangle and triangular shape by counting the squares
between buildings. The researcher asked them to use another strategy while
calculating the areas, they constructed formulas of the square, rectangle, and triangle’
areas. They learned to make connections between the concepts by this activity which

was in the context of conditional knowledge. In the evaluation part, students were
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asked to prepare holiday site in their dreams and calculate the areas between
buildings.
Table 3.10 The Evaluation of Lesson 9

Introduction
Warm-up Activity  Guessing the area of the classroom, desks, blackboard
Development

Social Metaphor Setting the environment for solving problems about the areas
of the objects in the room with polygonal shapes

Make Believe Play  The role of interior designers

Dramatic Moments  Solving problems about the areas of the objects in the room
with polygonal shapes

Drama Techniques  Mantle of expert, role playing
Evaluation

Students were asked to construct problems related to areas of
polygons and reply them.

In lesson 9, students were required to construct a problem related to the areas
of triangle, rectangle, and square and solve them. In the introduction part, students
walked in the classroom and while they were walking, the researcher wanted them to
guess the area of the classroom, blackboard, desks, and teacher’s table. They guessed
the areas of them and the researcher wanted them to share their strategy of guessing
the areas. For instance, the student- who got 5 points from GEFT- only guessed the
areas of the objects without using the strategy, while the student- who got 18 points
from GEFT- guessed them by thinking the lengths of the objects’ sides while
calculating the areas of them. By this activity, the students needed to activate their
prior knowledge about the formulas of the square’s and rectangle’s areas and use this
knowledge while guessing the areas of them which were in the context of procedural
knowledge. In the development part, students tried to solve some problems about
areas of room plan and the objects in the room with polygonal shapes as interior
designers and constructed some problems about the areas of objects in another room

plan. The students- who got 0 and 7 points from GEFT- constructed easy problems
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such as “Find the area of the lamp or mirror.” On the other hand, the student- who
got 14 points from GEFT- constructed more complex problem than the others such as
“Find the area of the space of the wall.”By this activity, the students learned to
construct and solve the problems related to the areas of the objects with polygonal
shapes which were in the context of procedural knowledge. In the evaluation part,
students were asked to construct problems related to areas of polygons and reply
them. The student- who got 1 point from GEFT- constructed a routine problem such
as “Find the area of a square with side 5 cm long.” On the other hand the student-
who got 16 points from GEFT constructed a problem related to daily life such as
“My mother wants to carpet her room with rectangular shape. The room’s length is 5
m and its width is 3 m. Find the area of the carpet needed.”
3.7 Data Analysis

The data gathered the three types of knowledge tests and GEFT were
analyzed both descriptive and inferential statistics by using Statistical Package for
Social Sciences 15.0. Descriptive statistics were used in order to see the development
of students between pre and posttest scores of three types of knowledge tests by
subtracting their pretest mean scores from posttests. Inferential statistics were used in
order to answer the contribution of cognitive style and prior knowledge on
knowledge acquisition of students in drama based learning environment. Standard
Multiple Regression Analysis was used to analyze data. Pallant (2007) stated that the
regression analysis is used to analyze the associations between one dependent
variable and several independent variables (p.146). In this analysis the relationship
between pretest mean scores of students on three types of knowledge tests and
students’ mean scores of GEFT and students’ gain scores of three types of
knowledge tests were investigated. The alpha level, a criterion of statistical

significance, was accepted as 0.05 for statistical procedures.
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CHAPTER 4

RESULTS

This chapter includes three sections. In the first section, descriptive statistics
results of the data collected by means of GEFT and declarative, conditional, and
procedural knowledge tests are presented. The second section is inferential statistics
section where the results of the multiple regression analyses which were employed to
investigate the predictors of 6™ grade students’ knowledge acquisition are presented.
The third section includes summary of the findings of the study.

4.1 Descriptive Results

In this section, descriptive statistics results of the research data obtained from
raw scores are given. Table 4.1 shows maximum possible scores or differences of all
tests, mean, standard deviation, skewness, and kurtosis values of GEFT, pretests and
gain scores of knowledge tests. According to the results in Table 4.1, the mean scores
of GEFT were found 5.49 and standard deviation was calculated as 4.92 for entire
sample. The mean scores of students’ preDecKT were found 7.43 with standard
deviation of 2.09 and after drama based instruction students’ mean scores of DecKT
increased 4.42 points with standard deviation of 2.86. Moreover, the mean scores of
students’ preConKT were found 5.77 with standard deviation of 2.99 and after drama
based instruction students’ mean scores of ConKT increased 4.83 points with standard
deviation of 3.44. Lastly, the mean scores of students’ preProKT were found 7.74 with
standard deviation of 3.48 and after drama based instruction students’ mean scores of
ProKT increased 7.32 points with standard deviation of 4.25. According to the results,
we can say that the students’ declarative, conditional, and procedural knowledge were

improved by means of drama based instruction.
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Table 4.1 Descriptive Statistics for the GEFT and the pretest, posttest, and gain
scores of Declarative, Conditional and Procedural Knowledge tests.

Pretests Posttests Gain Scores

GEFT DecK ConK ProK DecK ConK ProK DecK ConK ProK

Max.
Poss. 18 18 18 30 18 18 30 18 18 30
Score

N 112 112 112 112 112 112 112 112 112 112

Mean 549 743 577 7.74 1186 958 1330 442 483 7.32

SD 492 209 299 348 327 380 445 286 344 425

Skew. 108 .087 -315 .007 -491 -710 .300 -378 .669 .712

Kurt. 272 -633 -584 .150 -232 434 -215 -318 -207 .327

4.2 Inferential Results

In this section, standard multiple regression analysis was used for
investigating the contribution of cognitive style and prior knowledge on 6" grade
students’ knowledge acquisition in polygons in drama based learning environment.
4.2.1 Assumptions of Multiple Regression

Multiple regressions have a number of assumptions such as multicollinearity,
sample size, outliers, normality, linearity, homoscedasticity, and independence of
residuals assumptions.

For sample size assumption, Tabachnick and Fidell (2001) give a formula for
calculating sample size requirements, taking into account the number of predictive
variables used; N > 50 + 8m (where m = number of predictive variables). In this
study, number of predictive variables was four and from formula (N>50+8. (4);
N>82) we need more than 82 cases. Sample size in this analysis was 112 and 112 >
82 so sample size of this analysis encountered this assumption. For the

multicollinearity assumption the bivariate correlations among the predictive variables
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were calculated (Table 4.2). All correlation coefficients were below .70 showing that
there was no violation of the multicollinearity assumption (Pallant, 2007, p.155).
Table 4.2 Correlation matrix for GEFT and three types of knowledge tests

Correlation

GEFT PreDecKT PreConKT PreProKT GAINDecKT GAINConKT

PreDecKT .594**

PreConKT .108 .095
PreProKT 083 193* 234%
GAINDecKT 77wk -155 246%* .087
GAINProKT .638** .540** .290** 176 .335** .620**
* p<0.05
** n<0.01

To check normality assumption, skewness and kurtosis values for all of the
dependent variables should be controlled (Pallant, 2007, p. 57). As seen in Table 4.1,
all the skewness and kurtosis values are between + 2.0 for gain scores of three types
of knowledge tests, they were in an acceptable range for a normal distribution
(Tabachnick & Fidell, 2001, p.135). Additionally, Tabachnick and Fidell (2001)
stated that “examination of residuals scatterplots provides a test of assumption of
normality, linearity, and homoscedasticity between predictive variables scores and
errors of prediction” (p.136). Outliers have too much impact on the regression
solution, and should be deleted or the variable transformed. Outliers can be identified
from the standardized residual plot (Pallant, 2007, p.156). Tabachnick and Fidell
(2001) define outliers as those with standardized residual values above about 3.3 or
less than -3.3 (p.136). As seen in Figure 4.1, 4.2, and 4.3 it was found that all values
were between -3.3 and 3.3. For this reason, it was claimed that there were no outliers
in the data. Moreover, Tabachnick and Fidell (2001) stated that if all assumptions are

met, the residuals will be nearly rectangularly distributed with a concentration of
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scores along the center (p.137). Because all the residuals were rectangularly
distributed (see Figure 4.1, 4.2, and 4.3), the assumptions were met with no serious

violations.
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Figure 4.1 Scatterplot for Gain Scores of Declarative Knowledge Test
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Figure 4.2 Scatterplot for Gain Scores of Conditional Knowledge Test
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4.2.2. Results Concerning First Hypothesis of the Study
The first hypothesis was stated and given below:

H,1: There is no significant contribution of cognitive style, preDecKT,

preConKT, and preProKT in the prediction of the gain scores of 6™ grade students’
declarative knowledge test on geometry including polygons in drama based learning
environment.

The results of the multiple regression analysis showed that the four predictive
variables (cognitive style, preDecKT, preConKT, preProKT) explained 29.6 % of
variance in 6" grade students’ declarative knowledge acquisition on geometry
including polygons (R= 0.544, F=11.244, p <0.05). For this analysis Cohen’s f2 is
appropriate effect size measure which was found 0.420 by using the formula R?/ 1-
R2. Because f2>0.35 it means large effect size in Cohen’s categorization (Cohen,
1988, p.414). This large effect size claimed that the practical significance of this
result. More specifically, it was found that cognitive style, preDecKT and preConKT
each made a statistically significant contribution to the prediction of the gain scores
of 6™ grade students’ declarative knowledge test (p <0.05), while preProKT failed to
achieve significance (p > 0.05). The largest beta coefficient was 0.557, which was
for the cognitive style indicating that this variable made the strongest unique
contribution to explaining the dependent variable, when the variance explained by all
other variables in the model is controlled for (Pallant, 2007, p.159). Cognitive style
has a part correlation coefficient of 0.447. If we square this, we get 0.199, indicating
that cognitive style uniquely explained nearly 20 % of the variance in declarative
knowledge acquisition of 6 grade students with medium effect size (f>=0.25).
Moreover, preDecKT uniquely explained 17 % with medium effect size (#°=0.20),
while preConKT uniquely explained 4 % of the variance with small effect size
(£=0.04) in declarative knowledge acquisition of 6™ grade students. Beta

coefficients and related significance values are presented in Table 4.3.
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Table 4.3 Contribution of each predictive variable to declarative knowledge
acquisition of students

Predictive Variables Beta p

Cognitive Style 557 .000
PreDecKT -.523 .000
PreConKT 214 012
PreProKT 091 .285

Table 4.4 shows the number of the students giving right or wrong answers to
each question of declarative knowledge test. Zero point is given for wrong answer
and one point is given for right answer. The percentages of the students are given in
parentheses. As seen in Table 4.4, after drama based instruction, students’ right
answers for every question increased, while wrong answers decreased. It means that
students’ declarative knowledge about polygons, similarity and congruency of
polygons, classification of the triangles according to their sides and angles, properties
of square and rectangle, perimeter of polygons, areas of rectangle, square, triangle

and mixed shapes was improved.
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Table 4.4 The number and percentages of students giving right or wrong answers to
each question of declarative knowledge test.

Pre-DecKT scores Post-DecKT scores
0 1 0 1
Questions
1 48(43) 64(57) 14(12) 98(88)
2 30(27) 82(73) 8(7) 104(93)
3 60(54) 52(46) 34(30) 78(70)
4 83(74) 29(26) 41(37) 71(63)
5 26(23) 86(77) 23(20) 89(80)
6 79(70) 33(30) 41(37) 71(63)
7 61(55) 51(45) 36(32) 76(68)
8 84(75) 28(25) 66(59) 46(41)
9 71(63) 41(37) 37(33) 75(67)
10 54(48) 58(52) 49(44) 63(56)
11 52(46) 60(54) 27(24) 85(76)
12 49(44) 63(56) 24(21) 88(79)
13 87(78) 25(22) 59(53) 53(47)
14 7(6) 105(94) 12(11) 100(89)
15 104(93) 9(7) 61(54) 51(46)
16 53(47) 59(53) 12(11) 100(89)
17 84(75) 28(25) 31(28) 81(72)
18 98(88) 14(12) 71(63) 41(37)
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Table 4.5 indicates the number of the students who gave right or wrong
answers to each question of declarative knowledge test with respect to GEFT scores
of them. Zero point is given for wrong answer and one point is given for right
answer. The percentages of the students are given in parentheses. As seen in Table
4.5 no matter which scores the students got from the GEFT, the right answers of all
the students for each question increased and their wrong answers decreased from
pretest to posttest. On the other hand, the students whose GEFT scores were between
12 and 18 have the highest percentage in answering the questions rightly in posttest,
but this result was not valid for pretest. It means that, after the drama based
instruction these students have more declarative knowledge about characteristics of
polygons, similarity and congruency of polygons, classification of the triangles
according to their sides and angles, properties of square and rectangle, perimeter of

polygons, areas of rectangle, square, triangle and mixed shapes than other students.

Table 4.5 The number of students giving right or wrong answers to each question of

declarative knowledge test with respect to GEFT scores of them.

Pre-DecKT scores Post-DecKT scores
Ques:gtcions 0 1 0 1
GEFT scores
1
0-5 43(75) 14(25) 4(7) 53(93)
6-11 21(66) 11(34) 2(6) 31(94)
12-18 13(52) 12(48) 1(4) 24(96)
2
05 38(67) 19(33) 3(5) 54(95)
6-11 25(78) 7(22) 0(0) 32(100)
12-18 18(72) 7(28) 0(0) 25(100)
3
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Table 4.5 Continued

0-5 33(58) 24(42) 6(10) 51(90)
6-11 18(56) 14(44) 3(9) 29(91)
12-18 11(44) 14(56) 1(4) 24(96)

4

0-5 A4(TT) 13(23) 14(24)  43(76)
6-11 23(72) 9(28) 8(25) 24(75)
12-18 19(76) 6(24) 3(12) 22(88)

5

0-5 40(70) 17(30) 8(14) 49(86)
6-11 23(72) 9(28) 3(9) 29(91)
12-18 19(76) 6(24) 1(4) 24(99)

6

0-5 41(72) 16(28) 1323) 44(77)
6-11 23(72) 9(28) 5(16) 27(84)
12-18 18(72) 7(28) 3(12) 22(88)

7

0-5 41(72) 16(28) 1017)  47(83)
6-11 14(44) 18(56) 6(19) 26(81)
12-18 7(28) 18(72) 2(8) 23(92)

8

0-5 48(84) 9(16) 26(46)  31(54)
6-11 21(66) 11(34) 1031)  22(69)
12-18 18(72) 7(28) 6(24) 19(76)

9

0-5 43(75) 14(25) 17(30)  40(70)

6-11 18(56) 14(44) 4(12) 28(88)
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Table 4.5 Continued

12-18 12(48) 13(52) 2(8) 23(92)

10

05 30(53) 27(47) 12(21)  45(79)
6-11 16(52) 16(52) 8(25) 24(75)
12-18 13(52) 12(48) 4(16) 21(84)

11

05 26(46) 31(54) 10(17)  47(83)
6-11 14(44) 18(56) 3(9) 29(91)
12-18 10(40) 15(60) 2(8) 23(92)

12

0-5 29(51) 28(49) 17(30)  40(70)
6-11 14(44) 18(56) 3(9) 29(91)
12-18 8(32) 17(68) 1(4) 24(96)

13

0-5 33(58) 24(42) 24(42) 33(58)
6-11 23(72) 9(28) 9(28) 23(72)
12-18 19(76) 6(24) 6(24) 19(76)

14

05 7(12) 50(88) 10(17)  47(83)
6-11 3(9) 29(91) 0(0) 32(100)
12-18 1(4) 24(96) 0(0) 25(100)

15

0-5 54(95) 3(5) 22(38)  35(62)
6-11 30(93) 2(7) 8(25) 24(75)
12-18 22(88) 3(12) 3(12) 22(88)

16
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Table 4.5 Continued

0-5 34(60) 23(40) 9(16) 48(84)
6-11 19(59) 13(41) 1(3) 31(97)
12-18 4(16) 21(84) 0(0) 25(100)

17

0-5 50(88) 7(12) 2137)  36(63)
6-11 21(66) 11(34) 1031)  22(69)
12-18 17(68) 8(32) 0(0) 25(100)

18

05 53(93) A(7) 34(60)  23(40)
6-11 25(78) 7(22) 20062)  12(38)
12-18 22(88) 3(12) 13(52)  12(48)

4.2.3. Result Concerning Second Hypothesis of the Study

The second hypothesis was stated and given below:

H,2: There is no significant contribution of cognitive style, preDecKT,

preConKT, and preProKT in the prediction of the gain scores of 6™ grade students’

conditional knowledge test on geometry including polygons in drama based learning

environment.

The results of the multiple linear regression analysis showed that the four

predictive variables (cognitive style, preDecKT, preConKT, preProKT) explained

40.2 % of variance in 6" grade students’ conditional knowledge acquisition on

geometry including polygons (R=0.634, F=18.021, p < 0.05). For this analysis,

effect size was found 0.675 which means large effect size in Cohen’s categorization

(Cohen, 1988, p.414). This large effect size claimed that the practical significance of

this result. More specifically, it was found that cognitive style and preConKT each

made a statistically significant contribution to the prediction of gain scores of 6"

grade students’ conditional knowledge test (p < 0.05), while preDecKT and
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preProKT failed to achieve significance (p > 0.05). The largest beta coefficient was
0.474, which was for the cognitive style indicating that this variable made the
strongest unique contribution to explaining the dependent variable, when the
variance explained by all other variables in the model is controlled for (Pallant, 2007,
p.159). Cognitive style uniquely explained 14 % of the variance with medium effect
size (#%=0.16) and preConKT uniquely explained 3.8 % of the variance with small
effect size (£°=0.039) in conditional knowledge acquisition of 6™ grade students.

Beta coefficients and related significance values are presented in Table 4.6.

Table 4.6 Contribution of each predictive variable to conditional knowledge

acquisition of students

Predictive Variables Beta p

Cognitive Style A74 .000
PreDecKT 137 151
PreConKT 201 011
PreProKT .056 476

Table 4.7 shows the number of the students who got 0, 1, 2, or 3 points for
their answers of conditional knowledge test’s questions. Zero point is given for no
answer, one point is given for wrong or irrelevant answer, two points are given for
partially correct answer with some reasoning, or correct answer without necessary
reasoning, and three points are given for correct answer with necessary reasoning.
The percentages of the students are given in parentheses. As seen in table 4.7 after
drama based instruction the number of students getting zero point for all questions of
conditional knowledge test decreased, on the other hand the number of students
giving correct answer with necessary reasoning (who got 3 points) increased from
pretest to posttest. This result means that, after drama based instruction most of the
students tried to reply all questions of conditional knowledge test. Moreover, except
sixth question, more than fifty percentages of the students replied all the questions of
posttest partially or totally correct. For instance, none of the students answered first

and fifth questions of ConKT which are required to justify the relationship between
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congruent and similar polygons and rectangle and square correctly in pretest, after
the drama based instruction % 31 and % 43 of the students replied it totally correct.
Similarly, second and third questions of ConKT which are required to justify the
relationship between a scalene triangle’s side and angles and equilateral and isosceles
triangles was replied by % 4 of the students totally correct in pretest and this
percentage increased % 27 for second question and % 47 for third question of
posttest. %1 of the students replied fourth question of ConKT required justifying the
relationship between a polygon’s sides and angles totally correct in pretest and %16
of them replied it correctly in posttest. For the sixth question required to justify the
relationship between perimeter and area of a polygon, the percentages of the students
who gave no or totally wrong answer to the question decreased while the percentages
of the students who gave partially or totally correct answer to the question increased

from pre to posttest.

Table 4.7 The number and percentages of students getting 0, 1, 2 or 3 points for their
answers to each question of conditional knowledge test.

Pre-test scores Post-test scores
Questions 1 2 3 0 1 2 3
1 22(20) 25(22) 65(58) 0(0) 7(6) 11(10) 59(53) 35(31)
2 28(25) 37(33)  43(38) 4(4) 16(14)  37(33) 29(26) 30(27)
3 23(21) 42(38)  53(47) 4(4)  14(13)  16(14) 29(26) 53(47)
4 30(27) 58(52) 22(20) 2(1)  14(13)  37(33) 42(38) 9(16)
5 31(28) 54(48) 27(24) 0(0)  15(13)  18(16) 31(28) 48(43)
6 86(77) 16(14) 10(9) 0(0)  56(50) 11(10) 29(26) 16(14)
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Table 4.8 indicates the number of the students who got 0, 1, 2, or 3 points for
their answers of conditional knowledge test’s questions with respect to GEFT scores
of them. The percentages of the students are given in parentheses. As seen in Table
4.8 no matter which scores the students got from the GEFT, there was no totally
correct answer in first, fifth, and sixth questions of pretest, on the other hand, the
percentages of the students whose GEFT scores were between 12 and 18 increased
more than the other students for these questions from pretest to posttest. It means that
the students whose GEFT scores were between 12 and 18 gained more conditional
knowledge than the other students after the drama based instruction. Moreover,
except the second question of posttest, the students whose GEFT scores were
between 12 and 18 have the highest percentage in answering the questions in posttest
totally correct, but this result was not valid for pretest. It means that, after the drama

based instruction these students have more conditional knowledge about polygons.

Table 4.8 The number and percentages of students with respect to GEFT scores

getting 0, 1, 2 or 3 points for their answers to each question of conditional knowledge

test.
Pre-test scores Post-test scores
g“(e;é';f 1 2 3 0 1 2 3
scores
1

0-5 12(21) 18(32)  27(47) 0(0) 4(7) 9(16) 27(47) 17(30)
6-11  4(13) 5(16)  23(71) 0(0) 3(9) 2(7)  19(59) 8(25)

12-18  6(26) 2(9) 15(65) 0(0)  0(0) 0(0) 13(57) 10(43)

05 17(30)  23(40)  17(30) 0(0) 9(16)  21(37) 15(26) 12(21)
6-11  8(25) 7(22)  17(53) 0(0) 6(19)  7(22) 8(25) 11(34)

12-18  3(13) 7(31)  9(39) 4(17)  1(4) 9(39) 6(26) 7(31)
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Table 4.8 Continued

3

05 16(28) 19(33)  22(39) 0(0) 8(13)  10(18) 14(25) 25(44)
6-11  5(16) 9(28)  16(50) 2(6) 5(16)  4(13) 8(25) 15(26)

12-18  2(9) 14(61) 5(21) 2(9)  1(4) 209)  7(30) 13(57)

0-5 20(35) 27(47)  9(16) 1(2) 7(12)  18(32) 23(40) 9(16)
6-11  8(25) 17(53)  7(22) 0(0) 6(19) 12(38) 9(27) 5(16)

12-18 2(9) 14(61) 6(26) 1(4) 1(4) 7(30) 10(43) 5(23)

05 22(39) 24(42)  11(19) 0(0) 8(13)  10(18) 17(30) 22(39)
6-11  8(25) 13(41)  11(34) 0(0) 5(16)  4(13) 10(31) 13(40)

12-18 1(4) 17(74)  5(22) 0(0)  2(9) 4(17)  4(17)  13(57)

05 44(77)  8(14) 59  0(0) 30(53) 14(25) 12(21) 1(2)
6-11  23(72)  1(3) 8(25)  0(0) 18(56) 6(19) 7(22) 1(3)

12-18 19(82)  2(9) 2(9) 0(00) 835  4(17) 1043) 1(5)

4.2.4. Results Concerning Third Hypothesis of the Study
The third hypothesis was stated and given below:

H,3: There is no significant contribution of cognitive style, preDecKT,

preConKT, and preProKT in the prediction of the gain scores of 6™ grade students’
procedural knowledge test on geometry including polygons in drama based learning
environment.

The results of the multiple regression analysis showed that the four predictive
variables (cognitive style, preDecKT, preConKT, preProKT) explained 49.5 % of
variance in 6" grade students’ procedural knowledge acquisition on geometry

including polygons (R=0.704, F= 26.259, p <0.05). For this analysis, effect size was
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found 0.980 which means large effect size in Cohen’s categorization (Cohen, 1988,
p.414). This large effect size claimed that the practical significance of this result.
More specifically, it was found that cognitive style, preDecKT, and preConKT each
made a statistically significant contribution to the prediction of the gain scores of 6™
grade students’ procedural knowledge test (p < 0.05), while preProKT failed to
achieve significance (p > 0.05). The largest beta coefficient was 0.476, which was
for the cognitive style indicating that this variable made the strongest unique
contribution to explaining the dependent variable, when the variance explained by all
other variables in the model is controlled for (Pallant, 2007, p.159). Cognitive style
uniquely explained 14.5 % of the variance with medium effect size (f°=0.16),
preDecKT 3.3 % with small effect size (2=0.034), and preConKT 4% with small
effect size (£°=0.04) in procedural knowledge acquisition of 6" grade students. Beta

coefficients and related significance values are presented in Table 4.9.

Table 4.9 Contribution of each predictive variable to procedural knowledge

acquisition of students

Predictive Variables Beta p

Cognitive Style 476 .000
PreDecKT 230 .009
PreConKT 207 .004
PreProKT 044 .545

Table 4.10 shows the number of the students who got 0, 1, 2, or 3 points for
their answers of procedural knowledge test’s questions. Zero point is given for no
answer, one point is given for wrong or irrelevant answer, two points are given for
partially correct answer with some reasoning, or correct answer without necessary
reasoning, and three points are given for correct answer with necessary reasoning.
The percentages of the students are given in parentheses. As seen in table 4.10 after
drama based instruction the percentages of students getting zero point for all
questions of procedural knowledge test decreased, on the other hand the percentages

of students giving correct answer with necessary reasoning (who got 3 points)
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increased from pre to posttest. Moreover, except the second question required to find
the perimeter of mixed shapes, the percentage of the students who gave partially
correct answer to the questions increased from pretest to posttest. This result means
that, after drama based instruction most of the students tried to reply all questions of
procedural knowledge test and they have more procedural knowledge about
polygons. On the other hand, after drama based instruction, the percentages of the
students increased less (% 0 to % 2) from pretest to posttest for the fourth, fifth, and
tenth questions which are required to find the sides of the rectangle with the given
perimeter (Q-4), the sides of the square with the given area (Q-5), relationship
between perimeter and area of mixed shapes (Q-10). The percentages of the students
increased more for the sixth (%1 to % 28) and seventh (%1 to % 34) questions of
procedural knowledge test which are required to find the area of mixed shapes,

rectangle, and triangle from pretest to posttest.

Table 4.10 The number and percentages of students getting 0, 1, 2 or 3 points for
their answers to each question of procedural knowledge test.

Pre-test scores Post-test scores

Questions

1 33(29) 55(49) 22(20) 2(2) 9(8) 36(32) 26(23) 41(37)
2 14(13)  47(42)  42(37) 9(8) 10(9)  23(20) 39(35) 40(36)
3 37(33)  53(47) 14(13) 8(7)  21(19)  42(37) 11(10) 38(34)
4 47(42)  62(55) 3(3)  0(0) 39(35) 46(41) 25(22) 2(2)
5 46(41)  59(53) 7(6)  0(0) 42(37)  46(41) 22(20) 2(2)
6 33(29) 77(69) 1(1)  1(1)  9(8)  54(48) 17(15) 32(28)
7 2421)  81(72) 7(6)  1(1) 12(11)  44(39) 18(16) 38(34)
8 44(39)  55(49) 13(12) 0(0) 19(17)  31(28) 52(46) 10(9)
9 41(36)  41(36)  30(28) 0(0)  14(13)  39(35) 40(36) 19(16)

10 98(88)  16(12)  0(0) 0(0) 54(48) 26(23) 30(27) 2(2)
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Table 4.11 indicates the number of the students who got 0, 1, 2, or 3 points
for their answers of procedural knowledge test’s questions with respect to GEFT
scores of them. The percentages of the students are given in parentheses. As seen in
Table 4.9 no matter which scores the students get from the GEFT, there was no
totally correct answer in fourth, fifth, seventh, eighth, ninth, and tenth questions of
pretest. On the other hand, there was not any changing in the percentage of all the
students who gave totally correct answer to the tenth question of procedural
knowledge test from pretest to posttest. Moreover, none of the students whose GEFT
scores were between 0 and 5 answered the fourth and fifth questions totally correct in
both pretest and posttest. For the first question, the percentages of the students whose
GEFT scores were between 0 and 5 gained more conditional knowledge than the
other students after the drama based instruction. Moreover, except the second
question of posttest, the students whose GEFT scores were between 12 and 18 have
the highest percentage in answering the questions in posttest totally correct, but this
result was not valid for pretest. It means that, after the drama based instruction these

students have more conditional knowledge about polygons.

Table 4.11 The number and percentages of students with respect to GEFT scores

getting 0, 1, 2 or 3 points for their answers to each question of procedural knowledge

test
Pre-test scores Post-test scores
uestions
Q 0 1 2 3 0 1 2 3
GEFT
scores
1

05 22(39) 29(51)  6(10)  0(0) A7) 27(47) 9(16) 17(30)

6-11  9(28) 18(56) 5(16) 0(0) 3(9) 7(22) 9(28) 13(41)

1218 2(9) 8(35)  11(48) 209)  2(9) 2(9)  8(35) 11(47)

2
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Table 4.11 Continued

0-5 1221)  29(51) 15(26) 1(2) 3()  17(30) 16(28) 21(37)
611  1(3) 16(50)  15(47) 0(0) 3(9) 2(6) 16(50) 11(35)
12-18  1(4) 2(9) 12(52) 8(35) 4(17)  4(17) 7(31) 8(35)
3

05  22(39) 3154 1(2) 3(5) 9(16)  28(49) 2(4) 18(31)
6-11  11(34)  18(56) 2(6)  1(4) 8(25)  7(22) 6(19) 11(34)
12-18  4(17) A(17)  11(48) 4(17) 4(17)  7(3L) 3(13) 9(39)
4

05  26(46)  31(54) 0(0) 0(0) 20(35) 28(49) 9(16) 0(0)

6-11  14(44)  16(50) 2(6)  0(0) 12(38) 8(25) 11(34) 1(3)

12-18 7(30)  15(65) 1(4) 0(0)  7(31)  10(43) 5(22) 1(4)

5

0-5  25(44)  30(52)  2(4) 0(0) 23(40) 28(49) 6(11) 0(0)

6-11  9(28) 21(66) 2(6) 0(0) 12(38) 8(25) 11(34) 1(3)

12-18 12(52) 8(35)  3(13) 0(0)  7(31) 10(43) 5(22) 1(4)

6

05  20(35)  37(65)  0(0) 0(0) A7) 30(53) 8(14) 15(26)
611  7(22) 24(75)  1(3) 0(0) 4(13)  15(47) 3(9) 10(31)
12-18 6(26)  16(70) 0(0)  1(4) 1(4) 9(38)  6(26) 7(32)
7

05 11(19)  44(77)  2(4)  0(0) 5(9)  25(44) 8(14) 19(33)
611  6(19) 26(81) 0(00)  0(0) 6(19) 14(43) 6(19) 6(19)
12-18  7(30) 1148) 5(22) 0(0)  1(4) 522)  4(17) 13(57)
8
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Table 4.11 Continued

05 23(40) 29(51) 5(9)  0(0) 10(18) 16(28) 29(50) 2(4)

6-11  11(34) 17(53)  4(13) 0(0) 7(22)  10(31) 10(31) 5(16)

12-18 10(43) 9(39)  4(18) 0(0)  2(9) 5(21) 13(57) 3(13)

05 26(46) 23(40)  8(14) 0(0) 10(18) 20(35) 23(40) 4(7)

611  7(22) 13(40)  12(38) 0(0) 206)  11(34) 9(28) 10(32)
12-18  8(35) 5(22)  10(43) 0(0)  2(9) 8(35) 8(35) 5(21)
10

05 51(89) 6(11) 0(0)  0(0) 35(61) 12(21) 10(18) 0(0)

6-11  27(84) 5(16)  0(0)  0(0) 15(47)  7(22) 10(31) 0(0)

12-18 20(87) 3(13) 0(0) 0(0)  9(39)  7(30) 12(31) 0(0)

4.3 Summary of the Results

The results of this study can be summarized as follows:

The mean scores of 6™ grade students on three types of knowledge tests were
increased; the mean scores of declarative knowledge test increased 4.42 points from
7.43, conditional knowledge test increased 4.83 points from 5.77, and procedural
knowledge test increased 7.32 points from 7.74. Furthermore, the mean scores of
GEFT were found 5.49 and standard deviation was calculated as 4.92 for entire
sample.

6" grade students’ cognitive style, and mean scores of preDecKT, preConKT,
preProKT explained 29.6 % of variance in 6" grade students’ gain scores of
declarative knowledge on geometry including polygons with large effect size
(f°=.420), 40.2 % of variance in 6™ grade students’ gain scores of conditional
knowledge on geometry including polygons with large effect size (f>=.675), and 49.5
% of variance in 6" grade students’ gain scores of procedural knowledge on

65



geometry including polygons with large effect size (f?=.980). Large effect sizes
mean that the results have practical significance.

Cognitive style was found as the most important predictive variable in
explaining 6™ grade students’ gain scores of three types of knowledge tests on
geometry including Polygons in drama based learning environment. Moreover,
cognitive style uniquely explained 20 % of the variance in declarative knowledge
acquisition, 14 % of the variance in conditional knowledge acquisition, and 14.5 %
of the variance in procedural knowledge acquisition 6™ grade students in drama
based learning environment.

PreDecKT explained statistically significant amount of variance in 6" grade
students’ gain scores of declarative and procedural knowledge tests on geometry
including Polygons in drama based learning environment. Furthermore, preDecKT
uniquely explained 17 % of the variance in declarative knowledge acquisition and
3.3 % of the variance in procedural knowledge acquisition 6™ grade students in
drama based learning environment.

PreConKT explained statistically significant amount of variance in 6™ grade
students’ gain scores of declarative, conditional, and procedural knowledge tests on
geometry including Polygons in drama based learning environment. Moreover,
preConKT uniquely explained 4 % of the variance in declarative knowledge
acquisition, 3.8 % of the variance in conditional knowledge acquisition, and 4 % of
the variance in procedural knowledge acquisition 6" grade students in drama based
learning environment.

PreProKT failed to explain statistically significant amount of variance in 6"
grade students’ gain scores of three types of knowledge tests on geometry including

Polygons in drama based learning environment.
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CHAPTER 5

DISCUSSION AND RECOMMENDATIONS

This chapter consists of five sections. First section presents the discussion of
the findings and reasoning about the results of the study. Internal and External
validity are given in second and third section, the implications are presented in the
fourth section, and last section includes recommendations for further studies,
respectively.

5.1. Discussion

The purpose of this study is to investigate the contribution of cognitive style
and prior knowledge on 6" grade students' knowledge acquisition in polygons in
drama based learning environment. The findings of the study are discussed below:
In this study, cognitive style was found as the best significant predictor of three types
of knowledge acquisition of the students and it uniquely explained 20 % of the
variance in declarative knowledge acquisition, 14 % of the variance in conditional
knowledge acquisition, and 14.5 % of the variance in procedural knowledge
acquisition of 6™ grade students in geometry in drama based learning environment.
Moreover, the students who got higher mean scores from GEFT in other words who
tend to be more field-independent (Witkin, et al., 1977) gained more declarative,
conditional, and procedural knowledge in geometry in drama based learning
environment. However, no previous research which was investigated the relationship
between cognitive style and three types of knowledge acquisition of students in
geometry was accessed. This finding is in line with previous studies (McLeod,
Carpenter, McCornack & Skvarcius, 1978; Noraini, 1998; Roberge & Flexer, 1983,
Yoon, 1993) which concluded that students’ cognitive style is important predictor of
students’ geometry and mathematics achievement. In these studies only procedural
knowledge acquisition was considered as geometry or mathematics achievement.
The reason of this result can be that these students were more active in all phases of

drama based instruction. They tried to answer all questions of the researcher in the
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introduction parts of the lessons in which the students acquired declarative
knowledge about polygons. For instance, in the introduction part of lesson 1, the
student -who got 8 points from GEFT- claimed that this shapeX was a polygon, the
student -who got 15 points from GEFT- expressed that it cannot be a polygon
because of the point in the middle of the shape. The student -who got 2 points from
GEFT- tried to pursue the student- who got 14 points from GEFT- about the shape (J
was polygon. The student- who got 14 points from GEFT- explained that it can not
be a polygon because of not having corners. Moreover, the students who tend to be
more field-independent (Witkin, et al., 1977) facilitated the other students and
answered their questions about the studies what the researcher wanted them while
they were working in groups in the development parts of the lessons in which the
students acquired conditional or procedural knowledge about polygons. The
researcher told that all the group members can be chosen by the researcher to talk
about the studies of the group. For this reason, the students who tend to be more
field-independent help the other students attend and concentrate what the teacher
wanted all the groups to do and learn the topic completely. Because these students
behaved as if they were a teacher, they may learn more than the other students.
The second result of the study indicated that students’ prior declarative
knowledge explained statistically significant amount of variance in 6™ grade
students’ declarative and procedural knowledge acquisition on geometry including
Polygons in drama based learning environment. On the other hand, this type of
knowledge failed to predict students’ acquiring conditional knowledge in drama
based learning environment. The results showed that the students who have higher
prior declarative knowledge tend to less positive growth in gaining declarative
knowledge over time on geometry in drama based learning environment (Beta=-.523,
p<0.05) (Duncan, Duncan & Strycker, 2006). A reason can be that in drama based
learning environment, students are active learners, so they have opportunity to
construct their own knowledge and teacher’s role is a facilitator in this kind of
learning environment. For this reason, students who have higher prior declarative
knowledge may have misconceptions about their learning and they might reject
accepting the new ideas because of related misconceptions. On the other hand, the

more prior declarative knowledge the students have, the more procedural knowledge

68



they gain over time on geometry in drama based learning environment. This result of
present study inconsistent with Hailikari, Nevgi and Lindblom-Ylanne’s (2007)
study which investigates the effect of different types of prior knowledge (declarative
and procedural knowledge) on student achievement and found that declarative
knowledge did not predict students’ mathematics achievement. In this study students’
achievement means that procedural knowledge acquisition in mathematics. The
result of present study is explained such a way that in drama based learning
environment, students are expected to construct their own knowledge by integrating
their experiences to their prior knowledge. As Smith and Ragan (2005) stated that all
procedures have declarative knowledge component, students’ prior knowledge of
definitions and symbols may provide them to apply algorithms and develop
appropriate procedures easily in drama based learning environment. However, this
kind of knowledge is inadequate while expressing making connections among
concept definitions, generating explanations regarding facts, and creating meaningful
links among definitions, principles and procedures which needs higher-order
cognitive skills.

The third result of the study revealed that students’ prior conditional
knowledge explained statistically significant amount of variance in 6" grade
students’ declarative, conditional, and procedural knowledge acquisition on
geometry including Polygons in drama based learning environment. It means that the
students who have higher prior conditional knowledge tend to more positive growth
in gaining declarative, conditional, and procedural knowledge over time on geometry
in drama based learning environment. However there is no previous research related
to the effect of conditional prior knowledge on knowledge acquisition of students, a
reason can be that learning occurs by students’ transforming and reorganizing their
prior knowledge by their experiences in drama based learning environment. For this
reason, students’ having high prior conditional knowledge which requires higher-
order cognitive skills may help students acquire knowledge of definitions and
symbols, apply this knowledge to the new situations, and make connections among
concept definitions, generate explanations regarding facts, and create meaningful

links among definitions, principles and procedures easily.
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The fourth result of the study showed that students’ prior procedural
knowledge failed to explain statistically significant amount of variance in 6™ grade
students’ declarative, conditional, and procedural knowledge acquisition on
geometry including Polygons in drama based learning environment. It means that
students’ having high or low procedural prior knowledge does not affect their
acquiring declarative, conditional, and procedural knowledge in drama based
learning environment. This result is inconsistent with Hailikari, Nevgi and
Lindblom-Ylanne’s (2007) study which was found that prior procedural knowledge
predicted students’ mathematics achievement. In this study students’ achievement
means that procedural knowledge acquisition in mathematics. A reason of this result
can be that procedural knowledge refers to knowing how to apply the knowledge and
as Smith and Ragan (2005) stated that declarative knowledge is needed to list or
describe the steps in a procedure, so declarative knowledge may be helpful in
learning to apply it, but stating the procedure does not mean that it has been learned.
In drama based learning environment, students need to have related prior knowledge
to learn new concepts, as it was explained above prior procedural knowledge does
not mean that students have the knowledge which is needed, prior procedural
knowledge did not affect students’ acquiring declarative, conditional, and procedural
knowledge.

5.2 Internal Validity

Internal validity refers to observed differences on the dependent variable are
directly
related to independent variables, it is not other uncontrolled variables (Fraenkel &
Wallen, 2000). Subject Characteristics, location, instrumentation, testing, and
mortality are internal validity threats of a correlational research (Fraenkel & Wallen,
2000).

In this study data was collected from sixth grade students from a public
elementary school. These students were at same grade level, and their ages were
close to each other. Moreover, all students were living at the same district and their
socio-economic statuses were similar to each other. For this reason, subject
characteristics was not a threat to internal validity for this study. The other threat is

location, in which data are collected, could provide an alternative explanation for the
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results of the study. In this study, location was three similar classrooms at the same
school and during administration of the tests outside events that could influence the
subjects’ responses were not observed. The way of using the instruments may also
lead a threat to internal validity. Declarative knowledge test was a multiple choice
test, for this reason instrument decay in scoring procedure did not occur for this test.
Moreover, for conditional and procedural knowledge tests the researcher and a
mathematics instructor scored randomly selected 20 tests from each tests and
calculated inter-rater reliability in terms of providing subjective decisions by using
Intraclass correlation (ICC). ICC indicated quite high reliability for two tests and the
data were collected in the same way from all the students by the researcher. So,
instrument decay, data collector characteristics and collector bias could not be a
threat for this study. Students’ responding to the first instrument may influence their
responses to the second instrument which includes similar content, this threat to
internal validity called as testing, and the solution is to administer instruments at
different times and in different context (Fraenkel & Wallen, 2000). The instruments
of the study were knowledge test and GEFT. These instruments have different
context and they administered at different times. For this reason, testing was not a
threat to internal validity for this study. Another threat is mortality effect which
means that the loss of subjects during the treatment. Mortality is not a problem of
internal validity for correlational studies because lost subjects were excluded from
the study since correlation could not be calculated if there were no scores for both
variables (Fraenkel & Wallen, 2000). In this study all students responded knowledge
tests and GEFT. If a student was absent in the class while these instruments were
administering, the researcher provided him to respond the instruments at different
time. For this reason, mortality was not an issue for this study.
5.3 External Validity

External validity of the study is defined as “the extent to which the results of
a study can be generalized from a sample to a population” (Fraenkel & Wallen, 2000,
p.119). Population generalizability and ecological generalizability are two
dimensions of external validity.

Population generalizability is related to a sample’s degree of

representativeness of the intended population. The target population of this study was
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all sixth grade students from Public schools of Altindag district of Ankara and the
accessible population was a public elementary school in this region. For this study
convenience sampling was used which means choosing a group of individuals who
are available for study (Fraenkel & Wallen, 2000, p.112). Fraenkel and Wallen
(2000) stated that convenience samples cannot be considered representative of any
population (p.112). For this reason, the population generalizability of the research
findings is limited because of the sampling method of the study and there is a need to
replicate the study with different groups of subjects and in different situations. On
the other hand, ecological generalizability refers to “the degree to which results of a
study can be extended to other settings and conditions” (Fraenkel & Wallen, 2000,
p.122). This study was applied in a public elementary school in Altindag district of
Ankara. The students in this school have low level of socio-economic status, most of
their parents are unlettered or graduated from elementary school. For this reason the
results of the study could be generalized to the schools have similar conditions with
the school that data were collected.

5.4 Implications

This study holds the following implications for educational practice:

The results indicated that cognitive styles of students have a critical role in
learning declarative, conditional, and procedural knowledge on geometry. Because
the students who were more field-independent gain more knowledge in drama based
lessons, teachers should provide a suitable learning environment to the students who
were more field-dependent or field-mix to be more active and learn more easily in
drama based lessons. To be able to do this, the teacher should construct the groups
with respect to students’ cognitive styles. For instance, the teacher should provide
field-dependent and field-mix students to work together, for this reason they can feel
more comfortable and share their thoughts easily to their friends. Moreover,
according to the findings of the study, students’ prior declarative knowledge which
comprises definition of concepts and symbols made a significant effect on students’
acquiring procedural knowledge which refers to apply this knowledge. For this
reason, teachers should provide students to learn definitions of concepts and symbols
meaningfully before solving geometrical problems. Because students’ prior

procedural knowledge failed to predict students’ acquiring declarative, conditional,
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and procedural knowledge, teachers should avoid trying to teach solving geometrical
problems by giving examples of most of routine problems ignoring definitions of
concepts and symbols.

According to the results of the study students’ prior declarative and
conditional knowledge made a significant effect on declarative, conditional, and
procedural knowledge acquisition of students. Thus, teachers should consider what
students knew before teaching new concepts. Pretests related to the topic what
teacher would teach can be applied on students or teachers can provide students to
discuss what they knew about the topic before the lessons and then teachers should
determine the students’ lack of prior knowledge about the topic of the lesson and
design all the introduction parts of drama based lessons to provide the students to
learn the knowledge needed before learning new topic. Moreover, preservice
teachers should be qualified on how geometry be taught by activating students’ prior
knowledge, also.

Authors of mathematics education books should consider the importance of
prior knowledge and give suggestions to the teachers about activating students’ prior
knowledge related to the topic before teaching new concepts and they should suggest
alternative learning ways for students with different cognitive styles in teachers’
guide books.

5.5 Recommendations for Further Researches

Based on the results of this study, the following recommendations are made
for further researches.

It is recommended the study should replicate with other samples selected
randomly to generalize the results over a wider population.

Further researches can be conducted on different individual variables which
can be related to knowledge acquisition in geometry.

A study to determine effects of drama based instruction on the students with
different

cognitive styles would be fruitful.
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APPENDIX A

KNOWLEDGE TESTS

DECLARATIVE KNOWLEDGE TEST

[sim: Soyisim: Sif: No:
Bu testte 18 tane ¢oktan seemeli soru vardir.

1. Asagidakilerden hangisi ¢cokgendir?

A) B) —— Q) D)
L

Asagidakilerden hangisi cokgen degildir?

) ) C) X ; ::i

3. Asagdakilerden hangisi daima dogrudur?

[

A) Biitiin kapali sekiller cokgendir.
B) Késeleri olan biitiin geometrik sekiller cokgendir.

C) Ue veya daha fazla dogrunun kesismesiyle olusan kapali sekiller
cokgendir.

D) Iki veya daha fazla dogrunun kesismesiyle olusan sekiller cokgendir.

4. Benzer tiggenler acilara kenarlara
sahiptir.climlesinde bosluklara gelmesi gereken kelimeler asagidakilerden hangisidir?

A) esit, esit B esit, orantils C) orantili, esit D) orantils, orantili
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5. Asagidaki ¢cokgenlerden hangileri benzedir?

—_—

l\\l.

AR
N

()
7

[/

A)lwel B)lwel C)ylved D)3wved

6. Diizgiin ¢cokgenler acilara kenarlara sahiptir
ciimlesinde bosluklara gelmesi gereken kelimeler asagidakilerden hangisidir?

A)esit, esit  B) esit, orantils C) orantili, esit D) orantily, orantils

7. Yandaki sekilde es cokgenler hangileridir? et r s
L] L] - L] - L] -
A)lwel B)3wves :
L] - Ll - L] -
CldveT D)6 ve7 . @ . @ sh e = 8
L] - - - . - L

A)peic(ABCDE)  B) k 2ic(ABCDE)

C) z=dis(ABCDE) D) m =ig(ABCDE)
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9. Asagidaki sekillerden hangisi diizgiin ¢okgendir?

3em

4 em

2cm 2 cm 2cm 2em 2cm
108° 2cm
' 08" 108°
2com Zem 2Zem\ jpe0 qpge /2 €M 2cm
2ecm
Zeom 2cm Jom

A)l B)2 C)3 D)4
10.  Bir iiggenin iki i¢c acisimin &leiisii 45° ise, bu iicgen asagidakilerden
hangisidir?

A) Ikizkenar B) Cesitkenar C) Genis acils D) Dar agils
11, Acilarinn éleiiler: 48, 62 ve 70 olan tiggen asagidakilerden hangisidir?

A) Genis Agili B) Dar A¢ily C) Ikizkenar D) Eskenar
12. Yandaki ticgen i¢in en uygun suuflandima

asagidakilerden hangisidir?

3 em
O

3em

A) Genis acily, ¢esitkenar figgen
B) Genis acily, ikizkenar iggen

C) Dar agil1, cesitkenar iicgen D) Dar acil1, ikizkenar ficgen
13, Asa@dakilerden hangisi dikdértgen degildir?
A) B) ©) D)

[/

14. Asagidakilereden hangisi Karenin 6zelliklerinden biri degildinr?
A) Dért kenan esittir. B) Dért agisinin Sleiisii esittir

C) Kosegenleri dik ag1 ile kesisir. D) Kosegenlerinin uzunluklar esit degildir.
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15.  Asagzdakilerden hangisi dikddrtgenin ézellikden biridir?
A) Dért kenar esittir. B) Kosegenleri 90 lik ag1 ile kesisirler.

C) Kdsegenler birbirini ortalar. D) Késegenlerin uzunluklar esit degildir.

16.  Bir ¢okgeni tanimlamak i¢in en az kag kenara ihtivag vardur?

A)2 B)3 C)4 D)5

17.  Bir ¢okgenin cevresini hesaplarken:

A) cokgenin en dis kismini olusturan kenarlarin uzunluklarimi toplariz.
B) cokgenin i¢ agilar toplanir.

C) cokgenin kdse sayilar toplanir.

D) cokgenin i¢inde veya dismdaki biitiin kenar uzunluklar toplamr.

18.  Cokgenlerin alanlar ile 1lgili olarak asagidakilerden hangisi yanlistir?
A) Bir cokgenin alani o ¢okgenin yiizeyini kaplayan birim karelerin sayisidir.
B) Bir ¢cokgenin alani kenar sayisi arttikea artar.

C) Bir cokgen birden fazla cokgenin birlesiminden olusuyorsa, alani kendisini
olusturan ¢okgenlerin alanlar toplamina esittir.

D) Cokgenlerin kenar uzunluklar: degistikee alanlar degisir.
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CONDITIONAL KNOWLEDGE TEST

Isim: Soyisim: Smif: No:

1. “Es cokgenler ayn1 zamanda benzerdir.” ifadesi dogru mu, yanlis midir? Dogru ise
neden dogru oldugunu, yanlis ise neden yanlis oldugunu agiklayiniz.

2. Bir gesitkenar liggen ayn1 zamanda dik agili tiggen olabilir mi? Olabilirse neden
olabilir? Olamazsa neden olamaz? Aciklayiniz.

3. “Bir eskenar iiggen ayn1 zamanda ikizkenar tiggendir” ifadesi dogru mu, yanlis
midir? Dogru ise neden dogru oldugunu, yanlis ise neden yanlis oldugunu
aciklaymiz.

4. “Bir ¢okgende kenar uzunluklari esit ise, agilar1 da esittir” ifadesi dogru mu, yanlis
midir? Dogru ise neden dogru oldugunu, yanlis ise neden yanlis oldugunu
aciklaymiz.

5. “Kare, dort kenar esit, bir dikdortgendir” ifadesi dogru mu, yanlis midir? Dogru
ise neden dogru oldugunu, yanlis ise neden yanlis oldugunu agiklaymiz.

6. “Birim karelerle olusturulan bir cokgenin alan1 n birim kare ise, bu seklin olas1 en
bliylik ¢evre uzunlugu 2n+2” ifadesi dogru mudur? Yanlis midir? Dogrulugunu veya
yanligligini bir 6rnek lizerinde gdsteriniz.
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PROCEDURAL KNOWLEDGE TEST

Isim: Soyisim: Sinaf: No:

Yandaki sekilde bir eskenar i{iggenin iic¢
kenarina kareler ¢izilmistir. Eskenar iiggenin
bir kenar1 6 cm dir. Olusan seklin cevresi kac
em dir? Aciklayarak yapiniz.

-
e
Yandaki seklin ¢gevresi kac em dir? Aciklayarak
yapiniz.
3. Cevre uzunlugu 44cm olan bir kare ile aymi kenar vzunluguna sahip bir

eskenar ficgenin ¢evresi kag em dir? Aciklayarak yapimz

4, Dikddrtgen bicimindeki bir baheenin gevresinin uzunlugu 260 m dir. Boyu
eninin 2 katindan 20 cm eksik 1se bahgenin eni ve boyu cm dir? Agiklayarak vapimz

] . \ . .
5. Alami 49 m” olan karenin alaninin 4 kati alana sahip karenin kenar vzunlugu
ka¢ ka¢ cm dir? Agiklayarak yvapimiz
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. . I .
6. Yandaki seklin alani kag em” dir? Agiklayarak yapiniz

21
2 11
1
- . . 2 .
7. Yandaki tarali seklin alan: kag em” dir?
8cm
.
6 cm
8.
Yandaki sekildek: tiggenler es iicgenlerdir.
' 2 '
Buna gore seklin alami kac em™ diur?
Aciklayarak yapiniz
4em
1
1
]
I
|
6 cm
0. Asagidaki kare ve dikddrigenin cevre ve alanlar icin neler sdylenebilir?
Aciklayarak vapiuz
2em
8 em

4 e¢m

10.

Alanlari esit olarak verilen sekillerin ¢evre uzunluklarmi bulunuz. Ay alana sahip
olas1 en biiyiik ¢evre uzunlugunu veren cebirsel ifadeyi bularak uygun sekli ¢iziniz.
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APPENDIX B

SCORING RUBRIC FOR THE GEOMETRY KNOWLEDGE TEST
CONDITIONAL KNOWLEDGE QUESTIONS
Score Description
0
-No answer attempted.
-Copies parts of the problem without attempting a solution.

-Uses irrelevant information.

1
-Gives wrong answer.
-Fails to identify the important parts of “if-then” statements.

-Gives incomplete evidence of the explanation process.

2
-Gives partially correct answer with some reasoning.
-Gives correct answer without necessary reasoning and explanation.

-Identifies some important parts when expressing the “if-then” statements.

3
-Gives correct answer with necessary reasoning.
-Identifies all the important parts when expressing the “if-then” statements.

-Shows understanding of the relations in the “if-then” statements.
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SCORING RUBRIC FOR THE GEOMETRY KNOWLEDGE TEST

PROCEDURAL KNOWLEDGE QUESTIONS

Score Description

0
-No answer attempted.
-Copies parts of the problem without attempting a solution.

-Uses irrelevant information.

1
-Gives wrong answer.
-Reflects an inappropriate strategy for solving problem.

-Gives incomplete evidence of the explanation process.

2
-Gives partially correct answer with some reasoning.
-Gives correct answer without necessary reasoning and explanation.

-The solution process is nearly complete and systematic.

3
-Gives correct answer with necessary reasoning.
-The solution process is complete and systematic.

-Executes algorithm and rules completely and correctly.
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APPENDIX C

LESSON PLANS

Ders Plani 1
Siire:2 ders saati

Kazanimlar:

1. Gokgenleri gizer ve insa eder.
Kullanilan drama teknikleri: Uzman yaklasimi, toplanti diizenleme, rol

oynama

Arag-gereg: Cokgen ve cokgen olmayan sekiller, fon kartonu, cetvel,
makas, kalem, yapistirici, mukavva, torba.

Giris Etkinlikleri:

Ogretmen tahtaya birgok cokgen ve cokgen olmayan sekiller asar.
Ogrenciler 1-2 denerek iki gruba ayrilirlar. Her iki grup da en éndeki
ogrencilerin yiizleri tahtaya bakacak sekilde tahtanin oniine tek sira
halinde dizilirler. Ogretmen 1. grubun en éniindeki 6grenciye tahtada asili
sekillerden gokgen olanini géstermesini ister. Ogrenci gésterir. Diger
grubun en 6niindeki 6grenciye sence bu sekil cokgen mi? Diye sorulur.
Ogrenci cevap verdikten sonra neden gokgen? Ya da neden gokgen degil?
Sorulariyla cevabini agiklamasi istenir. Ogrenci dogru cevap verirse grubu
10 puan alir. Her iki 6grenci de siranin arkasina gegerler. Ayni oyun bu
sefer 2. gruptan bir o6grenciye cokgen olmayan bir sekil géstermesi
istenerek oynanir. Bu sefer 1. gruptaki 6grenciye sence bu sekil gokgen
degil mi? Diye sorulur. Nedenini agiklamast istenir. Dogru agiklarsa grubu
10 puan alir. Ogretmen 1. ve 2. grup iyelerinin ¢ember olugturarak
tahtada kag adet gokgen ve kag adet gcokgen olmayan sekil oldugunu sorar.
Gruplara yeterli siire verildikten sonra cevaplar alinir. Dogru cevaplayan
grup 100 puan alir ve oyunu kazanan grup belirlenir. Ogretmen tahtada ki
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sekillerin yanina giderek eliyle gosterdigi seklin ne oldugunu tiim siniftan
soylemesini ister.

Gelistirme Etkinlikleri:

Ogretmen 6grencilere gazetede bir haber okudum cocuklar, bunu

sizinle paylagmak istiyorum der. Haber soyledir:
Gunlmuizde gen teknolojisi kullanilarak (retilen bitkilerin sayisi hizla

artmakta. Su ana kadar, aralarinda domates, patates, misir, piring ve fasulye de olan
hemen hemen 40 adet genetigi degistirilmis bitki Uretilmis. Genleri degistirilmis
Urlinler daha az tohumla daha ¢ok Uriin vermekte. Ayrica sekli yuvarlak olan ve ¢ok
yer kaplayan bazi bitki tlrlerinin genleriyle oynanarak kdseli bir hale getirilmekte.

Bilim Adamlari simdide farkli geometrik sekillerde agaclar Uretmeyi
disiiniiyorlar. Ucgen, kare, altigen gibi sekilleri olan agaclarin oldugu bir bahce ne
kadar ilgi cekici olur bir distinsenize...

Ogretmen ogrencilerin hayal edebilmelerini kolaylagtirmak igin
genetigi degistirilerek olusturulmus bazi irinlerin resimlerini gosterir.
Ben bu haberi okudugumda acaba bu agaglar nasil olur diye merak ettim
ve bence benim 6grencilerim gelecegin bilim adamlari olarak bu tiir
agaglardan olusan bir bahge iliretebilir diye diisiindiim. Tabi bunun igin
once gruplara ayrilmaliyiz der. Ogrenciler iig, dort, bes, alti, yedi, sekiz
diyerek 6 gruba ayrilirlar. Her gruptan gruplarinin ismi kadar kenari olan
birbirinden farkh gokgen bigiminde agaglar iretmelerini ister. (“Ug"
grubu ii¢ kenari olan ¢okgen agaglar iiretecek.) Ogrencilere kullanmalari
igin fon kartonu, cetvel, makas, kalem, vyapistirict ve agaglari
yapistirmalari igin mukavva verilir. Agaglarin alt govdeleri hazir olarak
verilir. Yalnizca lst kisimlarini 6grencilerin olusturmasi istenir. Gruplar
bahgelerini hazirladiktan sonra, bahgelerine bir isim vermeleri istenir.
Once ii¢ grubundan baglanarak tiim bahgeler gezilir ve tiim gruplarin bilim
adamlari olarak hazirladiklari bahgeleri bir basin toplantisi diizenleyerek
tanitmalari, bu agaglarin bu sekilde olmasinin avantajlari hakkinda bilgi
vermeleri istenir. (Daha onceden okulun Fen ve Teknoloji dgretmeniyle
agaglarin  govdelerinin farkh sekillerde olmasinin ne gibi yararlari
olabilecegi konusunda fikir alinir.) Bir grup bahgesini tanitirken diger
gruplarin iyeleri basin mensuplari olarak bilim adamlarina sorular
sorarlar.

Ardindan 6gretmen bahgelerdeki agaglarin gokgen olup olmadigini
sorar. Bu agaglarin nasil isimlendirilecegi sorulur. Sekillerin koselerine
harfler verilerek isimlendirilirler. Bir seklin gokgen olmasi igin neler
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gereklidir sorusuna cevap aranir. Ogretmen fikirleri tahtaya yazar.
Kapali, koseli kelimelerinin ozellikle sdylenmesi beklenir. Ardindan bir
tanim olugturmalarini ister. Hep birlikte " Ug¢ veya daha fazla dogrunun
kesismesiyle olugan kapali sekillere cokgen denir.” fanimi olugturulur.

Sonug Etkinlikleri:

Ogrencilerden ¢ember olmalari istenir. Ogretmen ¢emberin
ortasina gegerek elindeki mukavvadan yapilmis dogrulari gostererek bu
dogrulardan miimkin olan en azini kullanarak bir gokgen olusturmalarini
ister. Goniillii 6grenciye dogrular verilir. Yapmasina izin verdikten sonra 3
ten fazla bir dogru kullanmigsa daha aziyla yapilamaz mi diye sorulur?
Baska goniilli istenir. Bir gokgenin olusturulabilmesi igin en az ti¢ dogruya
ihtiyag oldugu tekrar vurgulanir. Ogretmen tahtaya bir fon kartonu
yapistirir ve kartona gokgen ailesinin en kiigiik lyesi olan tiggeni gizer,
koselerine harfler vererek g¢okgeni isimlendirir. “ABC {ggeni".
Ogrencilerden ellerine birer kalem almalar: istenir ve iiger iger oraya
giderek cokgen ailesinin diger Uyelerini gizmeleri ve isimlendirmeleri
istenir. Cizme iglemi bitince ogretmen fon kartonunda cizili sekilleri
inceler, gokgen olmayan varsa, o seklin neden g¢okgen olamayacagi
agiklanir. Cokgende kapalilik ve en az 3 dogrudan olusmasi 6zelliklerine
vurgu yapilarak atélye tamamlanir.
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Ders Plani 1- Kullanilan Malzemeler

Genetigi degistirilmis urinler:
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Ders Plani 2
Siire:1 ders saati

Kazanimlar:

2. Diizgiin olan ve olmayan gokgenler arasindaki farki agiklar.
Kullanilan drama teknikleri: Ogretmenin role girmesi, rol oynama

Arag-gereg: Canakkale'de var olan yerlerin gokgene ornek teskil edecek
olanlarinin resimleri, giinlik hayattan cokgen resim 6rnekleri, iki adet
biyiik fon kartonu, ¢ok sayida fon kartonundan yapilmis diizgiin ve diizgiin
olmayan cokgenler, kalem, cetvel, agiélger

Giris Etkinlikleri:

Ogretmen duvara giinliik hayattan ve Ganakkale'deki bazi yerlerden
olugan diizgiin ve diizgiin olmayan gokgen resim 6rneklerini asar. Bunlar:
altigen raf, besgen flama, ugurtma, dortgen saat, liggen bayrak, yelkenli,
satrang tahtasi, sekizgen trafik levhasi, liggen bayrak, bal petegi,
Canakkale sehitlik abidesi, Canakkale Miizesinde yer alan fotograflar,
Truva ati. Ogrencilerden bir resim sergisi geziyorlarmig gibi birbirleriyle
hi¢ konusmadan yiirimeleri ve duvarda asili olan resimlerdeki cokgenleri
incelemeleri istenir. Bu gokgenlerin kag kenari, kag kosesi, kag agisi var?

Ara degerlendirme:

Ogrencilere hangi cokgenleri gordiikleri sorulur. Hangi resimlerdeki
gokgenlerin kenar sayilarinin ayni oldugu sorulur. Bu gokgenlerin kenar
saytlarinin ayni olmasina ragmen neden birbirlerinden farkl olduklari
sorulur.

Gelistirme Etkinlikleri:

Ogretmen &grencilerin yardimiyla siralardan otobiis olugturur.
Ardindan, gocuklar bildiginiz gibi bugiin Canakkale'ye iki giinlik bir gezi
diizenleyecegimizi duyurmustuk. Hadi otobiisiimiize binelim ve vyola
koyulalim der. Ogrenciler ve 6gretmen siralara oturur. Ogretmen
Canakkale'de nereleri gezeceklerini soyler, gezecekleri yerlerin
fotograflarini onlara gésterir. Sonra yolumuz uzun simdi biraz uyuyalim
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der. Bir siire sonra ogretmen gocuklar Canakkale'ye hos geldiniz, simdi
kalacagimiz Geometri oteline yerlesmek ilizere otobiisten inelim der.
Ogretmen siz burada bekleyin birazdan otel gérevlisi gelecek der.
(Ogretmen siniftan disari gikarak iizerine erkek ceketi giyerek geri
doner.)Ogretmen role girerek otel gérevlisi olarak konugmaya baglar.
Cocuklar hepiniz otelimize hos geldiniz. Burada sizleri agirlamaktan biiyiik
mutluluk duyuyoruz. Ancak siz buraya gelmeden 6nce kiiglik bir aksilik
oldu, sizin rahat etmeniz igin otelimizin en biyiik odasini ayirdik. Ancak az
once anahtarlarin asili oldugu panoyu diisiirdiim. Bitiin anahtarlar karisti.
Simdi hangi anahtar hangi odaya ait bulamiyoruz. Ancak, panige gerek
yok. Odanizin anahtari diizgiin gokgen seklindeydi. Bitin anahtarlar
burada dogru anahtarin hangisi oldugunu kendiniz bulmalisiniz der ve
rolden ¢ikar.

Ogretmen; ¢ocuklar anahtari bulmak igin éncelikle diizgiin cokgen

ne demek onu bulmaliyiz. Bu konuda fikri olan var mi? diyerek tartismay:
baslatir. Tartismanin sonunda 6grencilerden kenar uzunluklari ve agilari
esit olan gokgenlere diizgiin gokgen denildigini soylemeleri beklenir.
Ardindan &grenciler 1,2,3,4,5 diyerek 5 gruba ayrilirlar. Ogretmen fon
kartonundan yapilmis 15 gokgeni gruplara lger tger paylastirir. Ayrica
her gruba tablo, kalem, cetvel ve agidlger vererek her gruptan verdigi
gokgenlerin kenar uzunluklarini ve agilarini olgerek verilen tabloya
yazmalarini ister. Her gokgen igin ayri tablo doldurulur. Her grup 3'er
tane tablo doldurur.

Anahtarin numarasi:

Kenar Ozellikleri Ac1 Ozellikleri

1. kenarinin uzunlugu: 1. agismin olgiisii:
2. kenarinin uzunlugu: 2. agisiin Olgiisii:
3. kenarinin uzunlugu: 3. a¢isinin Ol¢iisii:
4. kenarinin uzunlugu: 4. agisinin Ol¢iisii:
5. kenarmin uzunlugu: 5. agisinin Olgiisii:
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6. kenarinin uzunlugu: 6. acisinin Olgiisii:

7. kenarmin uzunlugu 7. agisinin Olgiisii:

8. kenariin uzunlugu: 8. a¢ismin Ol¢isii:

Ogrencilerden tablolarini doldurduktan sonra hangi anahtarlarin
diizglin cokgen bigiminde olduklarini belirlemeleri istenir.
Ogretmen, "Cocuklar az once otel gérevlisi odanin anahtariyla ilgili bir

bilgi daha gonderdi. Anahtar dar agili degil ve bir kenar uzunlugu 5 cm'’
den biyiik olan bir gokgenmis." Diyerek ¢alismalarini tekrar gozden
gegirmelerini ve dogru anahtari bulmalarini ister. Gruplardan birer sozci
segilerek her grubun yaptiklari ¢alismay!r anlatmalari ve odanin
anahtarinin onlarda olup olmadigina iligkin bilgi vermeleri istenir. Odanin
anahtari bulunur. Ogrencilere verilen cokgenler icerisinde egkenar
dortgen ve dikdértgen de bulunmaktadir. Gruplar sunumlarini yaparlarken
bu dortgenlere ozellikle dikkat gekilir ve bir cokgenin diizgiin gokgen
olabilmesi igin sadece agi d&lgiilerinin ayni olmasi yeterli midir?
(Dikdortgendeki gibi) Diye sorulur. Tartismadan sonra dikdértgenin
diizgiin bir gokgen olamayacagini soylemeleri beklenir. Ardindan bir
gokgenin diizglin cokgen olabilmesi igin sadece kenar uzunluklarinin ayn
olmasi yeterli midir? (Eskenar dértgendeki gibi) Diye sorulur. Tartismanin
ardindan eskenar dértgenin diizgiin bir gokgen olamayacagini séylemeleri
beklenir.

Bir cokgenin diizgiin olabilmesi igin hem tim agilarinin ayni, hem de
tim kenarlarinin birbirine esit olmasi gerektigi tekrar vurgulanir.

Sonug Etkinlikleri:

Ogretmen tahtaya iki tane farkli renkte fon kartonu asar. Birinde
"Diizglin Cokgenler Oteli Anahtar Panosu”, digerinde "Diizgiin Olmayan
Cokgenler Oteli Anahtar Panosu” yazilidir. Ogretmen her 6grenciye fon
kartonundan yapilmig lizerinde agi 6lgiileri ve kenar uzunluklar: yazili olan
birer gokgen dagitir. Ardindan elinizde bu otellerden birine ait anahtarlar
var. Sizden istedigim elinizdeki anahtarin hangi otele ait oldugunu
digiiniiyorsaniz onu tahtadaki uygun panoya asmaniz der. Ogrenciler asma
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islemini tamamladiktan sonra o6gretmen bazi 6grencilere so6z vererek
segimini neye dikkat ederek yaptiklarini sorar. Ardindan bir gokgenin
diizglin olabilmesi igin hem biitin kenarlarinin ayni uzunlukta hem de
bitiin agilarinin ayni 6lgiide olmasi gerektigi vurgulanir. Ders tamamlanir.
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Ders plani-2

Tahtaya asilan giinlik hayattan ve anakkale'den gokgen 6rnekleri

BILIEIm

Microsoft . .
= MCSA @
- MCSE
- MSDEA Mercedes-Benz
» MCSD.NET Turkiye
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Ders Plani 3
Siire: 4 ders saati

Kazanimlar:
1.Eslik ve benzerlik arasindaki iliskiyi agiklar.
2.Es ve benzer gokgenlerin kenar ve agi 6zelliklerini belirler.
3.Cokgenler ile ¢okgensel bdlgelerin es ve benzerlerini kullanarak
oriintiiler olusturur.
Kullanilan drama teknikleri: Ogretmenin role girmesi, uzman yaklagimi, rol
oynama, rol iginde yazma
Arag-gereg: Kartondan yapilmis her birinden 2 adet biiyiik, 2 adet kiigiik
boy eskenar liggen, dortgen, paralelkenar, dikdértgen, kare, besgen,
diizglin besgen, diizgiin altigen, kartondan yapilmis ayni boyutlarda iki
licgen, dortgen, besgen, altigen, izometrik kagitlar, cetvel, agi dlger,
renkli kalemler, boyalar, makas, renkli kartonlar
I. Oturum (2 ders saati)

Giris Etkinlikleri:

Ogretmen her &grenciye cokgenler dagitir. Cokgenlerin sayisi
asagidaki gibidir:
2 adet biyiik, 2 adet kiigik eskenar liggen (blyik tgcgenler ve kiigiik
liggenler birbirleriyle ayni boyutlarda)
2 adet bliyiik, 2 adet kiiglik dértgen \
2 adeft biiyiik, 2 adet kiigiik paralelkenar
2 adeft blyik, 2 adet kiigiik dikdértgen
2 adeft blyik, 2 adet kiigiik kare
2 adet biiyiik, 2 adet kiiglik besgen (es biiyiik gokgenler
ve

2 adeft biiyik, 2 adet kiigiik diizgiin besgen es kiciik cokgenler)

—

2 adet biyiik, 2 adet kiigiik diizgiin altigen
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Ogretmen 6grencilerden ¢ember olmalarini ve ellerindeki gokgeni
herkesin gérebilecegi sekilde tutmalarini ve digerlerinin elindeki
gokgenleri incelemelerini ister. Ardindan miizik agilarak o6grencilerden
mizik egliginde dans etmelerini ve miizik durdugunda ellerindeki gokgenin
birebir aynisi kimdeyse onu bulup eslesmeleri ve kenara gegmeleri istenir.

Oyun farkh sekilde tekrar oynanir. Bu sefer miizik durdugunda
biyiik cokgenlerin kendilerinin kiigiikleriyle eglesmeleri istenir. Ornegin
biyik kare, kiigiik kare ile.

Oyun son kez 4 i eslesme seklinde oynanir. Ayni gokgenlerin
tamami bir araya gelirler ( 2 biylk paralelkenar, 2 kiigiik paralelkenar).

Gelistirme Etkinlikleri:

Ogretmen 6grencileri liggen, dértgen, begsgen ve altigen diyerek 4
gruba ayirir. Ardindan 6grencilere ¢cember olmalarini séyler. Ogretmen
role girerek 'Arkadaslar sizi gok 6nemli bir konuyu gorismek iizere
burada topladim. biliyorsunuz biz uzun zamandir Tirkiye'nin en kaliteli
fayanslarini iireten bir fabrikayiz. Yakinda fabrikanin sahibi bir heyetle
galismalarimizi denetlemeye gelecek. Fabrikanin sahibi iiretilen fayanslar
arasinda milim fark olmasina tahammiil edemez. Benim sefiniz olarak
sizden istedigim uretilen fayanslarla ilgili gerekli hesaplamalar: yapmaniz
ve bu hesaplari size verecegim tabloya not etmeniz ve incelediginiz
fayanslarla ilgili bir rapor hazirlamaniz. O gelmeden tim raporlar hazir
olmali." der ve her gruba ismine gére ayni boyutlarda iki gokgen (Uggen
grubuna iiggen gibi), doldurmalar: igin birer tablo, agislger, cetvel ve
kalem verir. Tablo asagidaki gibidir:
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Fayansin kenar &zellikleri 2. Fayansin kenar &zellikleri
1.Kenarinin uzunlugu: 1.Kenarinin uzunlugu:
2.Kenarinin uzunlugu: 2.Kenarinin uzunlugu:
3.Kenarinin uzunlugu: 3.Kenarinin uzunlugu:
4.Kenarinin uzunlugu: 4.Kenarinin uzunlugu:
5.Kenarinin uzunlugu: 5.Kenarinin uzunlugu:
6.Kenarinin uzunlugu: 6.Kenarinin uzunlugu:

1. Fayansin agi zellikleri 2. Fayansin agi 6zellikleri
1. aginin olgisd: 1. aginin olgisd:
2. aginin 6lgusi: 2. aginin 6lgisi:
3. agtnin olgisii: 3. agtnin olgisii:
4. aginin olgisti: 4. aginin olgist:
5. aginin olglsdi: 5. aginin olgsii:
6. aginin 6lglsd: 6. aginin 6lgiis:

Ogretmen gruplarin yanina giderek rolden ¢ikmadan sorulari olup
olmadigi sorar. Gruplardan fabrikanin sahibine sunulmak iizere bulduklar:
verilere dayanarak fayanslarin birebir ayni olduklarini ispatlayan bir
rapor hazirlamalar: istenir.

Raporlar hazirlandiktan sonra 6gretmen ayni rolde, her gruptan
birer temsilcinin hazirlanan raporu digerleriyle paylasmalarini ister.
Raporlar sirayla okunur.

Ogretmen bu verilerle patronun ikna edilip edilmeyecegini sorar.
Ogrencilerden fayanslarin (gokgenlerin) biitin agilarinin ve kenar
uzunluklarinin birbirine esit oldugundan aralarinda higbir fark olmadigini
soylemeleri beklenir.

Ogretmen artik patronu géniil rahathgiyla kargilayabiliriz der ve
gruplara tesekkiir eder.
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"Ogretmen kenar uzunluklari ve agilari ayni olan cokgenlere eg
gokgenler denildigini vurgular ve tahtaya es gokgenlerin "=" semboliiyle
gosterildigini yazar."

Sonug Etkinlikleri:

Ogretmen tahtaya iizerinde farkli renklerle boyanmig es ve benzer
cokgenlerin oldugu kareli bir kagit yapistirir ve égrencilerden “eslik"
semboliinii kullanarak es ¢okgenleri yazmalar: istenir. Ogrencilere
yanitlarinin nedeni sorulur ve es gokgenlerin 6zellikleri vurgulatihr.

II. Oturum (2 ders saati)
Giris Etkinlikleri:

Ogrenciler es ve benzer denerek iki gruba ayrilirlar. Ogretmen
siranin izerine fon kartonundan yapilmis ¢ok sayida gokgen koyar. Her
cokgen gesidinden dért tane vardir: iki adet biiyiik, iki adet kiigiik. Iki
grup karsilikli olarak grubun iyeleri birbirinin sirtini gorecek sekilde
6gretmenin oniinde tek sira halinde dizilirler. Ogretmen her iki siranin
onlindeki ogrencilere sirayla gokgenlerle ilgili bazi sorular sorar. (Bir soru
es grubuna bir soru benzer grubuna). Ogretmen soruyu dogru yanitlayan
ogrencilerden es grubundakilerden gosterdigi gokgenin aynisini, benzer
grubundakilerden ise ayni gokgenin farkli boyutlarda olanini bulmalarini ve
siranin arkasina gegmelerini ister. Ogrenciler bulduklari gokgenler igin 10'
ar puan alirlar. Sorulan soruyu bilemeyen 6grenci siranin arkasina geger.
Sorunun yaniti tim gruptan alinir ancak grup puan alamaz. Sorular
bittiginde en gok puani olan grup oyunu kazanir.

Sorulan sorular bogluk doldurma, dogru-yanlis tipi sorulardir:

1. Ug kosesi olan gokgene .......... denir.

2. Dért kenari olan gokgene ......... denir.

3. Kenar uzunluklari ve agilari birbirine esit gokgene ........... gokgen
denir.

4. Ug veya daha fazla dogrunun kesigmesiyle olugan kapali sekillere
.......... denir.
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5. Dikdortgen diizgiin bir cokgendir.(D-Y)

6. . tiggen diizglin bir cokgendir.

YA diizglin dortgendir.

8. Iki cokgenin kenar uzunluklari ve agilarinin élgiileri birbirine
esit ise bu gokgenler ............. dir/dir.

9. Biitin kapal sekiller cokgendir (D-Y).

10. Bir seklin gokgen olabilmesi icinen az ...... kenara ihtiyag vardir.

11. Bes kenarl biitiin cokgenler diizgiin gokgendir (D-Y).

12. Bir gokgenin kenar sayisi kose sayisina esittir (D-Y).

13. Bir gokgenin 6 kenari varsa ........ tane agisi vardir.

14. Es gokgenler arasinda fark yoktur (D-Y).

15. Koseleri olan biitiin geometrik sekiller gokgendir (D-Y).

16. Kapali olmayan higbir geometrik sekil cokgen degildir (D-Y).

17. Cesitkenar licgen diizgiin cokgen degildir(D-Y).

18. Bir agisinin dlgiisii 90° olan liggen diizgiin gokgen degildir(D-Y).

19. Ikizkenar iiggen diizgiin bir cokgendir(D-Y).

20.Bir agisi genis agi olan liggen diizgiin gokgen degildir(D-Y).

21. Paralelkenar diizgiin gokgen degildir(D-Y).

22.GCokgen gizebilmek igin en az 2 dogrunun kesismesi yeterlidir(D-
Y).

Ogretmen ozellikle dogru-yanlis tipi sorularda verilen yanitlarin nedenini
sorar, yaniti yanhs olan sorularin dogrular: vurgulanir.

Geligtirme Etkinlikleri:

Ogretmen 6grencileri eskenar iiggen, kare, dikdértgen ve diizgiin
altigen olmak iizere dort gruba ayirir. Ardindan role girerek 6grencilere
"Cokgenlerden mikemmel oriintiiler” konulu resim yarismasina hepiniz hos
geldiniz. Bu yarisma matematigin sanatla iliskisini ortaya koydugu igin ¢ok
onemli. Ancak yarismamizin bazi kurallari var. Ilk kuralimiz: yapacaginiz
oriintide yalnizca bir gokgen ¢esidi kullanabilirsiniz.

Kural iki: Oriintiide kullanacaginiz cokgenin farkh biiyiikliklerini
kullanmak zorundasiniz.

Kural lg: Yapacaginiz orintiyl size verilen siire iginde ve size
verilen malzemelerle tamamlamak zorundasiniz.

104



Kural dért: Oriintiler tamamlandiktan sonra, onlara isim verilip
sergi odasinda sergilenecek ve her gruptan bir temsilci yapilan 6riintiyd
tanitacaktir.

Kural beg: Oriintiiler gezildikten sonra her gruptan birer égrenci
segilerek jiri grubu olusturulacak ve jiiri en mikemmel oriintiyl segecek
ve se¢me gerekgesini agiklayacaktir,

Ogretmen bu kurallarin yazih olarak gruplara dagitilacagini soyler.
Her grubun kendileri igin ayrilan bélime gegmelerini ister. Her grubun
oturacagl yer belirlenmis ve masalarda izometrik kagitlar, cetvel, agi
olcer, renkli kalemler, boyalar, makas, renkli kartonlar bulunmaktadir.
Ogrencilere &riintiilerini olugturmak igin 20 dakika verilir. Ogretmen
gruplari gezerek, sorulari olup olmadigini sorar.

20 dakikanin sonunda yapilan ériintiiler sinifin farkh duvarlarina
asihr. Sirayla tim sinifca oriintiler gezilir. Temsilciler 6riintileri
tanitirlar. Ardindan jiiri Uyeleri segilerek en miikemmel 6rinti segilir.
Segim yapilirken kurallara uyulup uyulmadigina ve estetik ozelliklere
bakilir.

Secilen oriintiideki ¢okgenler incelenir. Ogretmen oriintiide
kullanilan gokgenin farkl biyikliikte olan iki tanesini seger ve bunlarin
arasinda ne fark oldugunu sorar. Ogrencilerden kenar uzunluklarinin
farkl oldugunu séylemeleri beklenir. Ogretmen "sizce agilarinin élgiileri
birbirinden farkh midir?” diye sorar 6grenciler tahmin yiiritirler.

Ogretmen ayni gruplarin yerlerine giderek onlara verecegi farkli
biyiklikte iki gokgeni alip kenar uzunluklarini ve agilarini 6lgmelerini
ister.

Hesaplamalar yapildiktan sonra 6gretmen agilarinin arasinda fark
olup olmadigini sorar. Ogrencilerden agilarinin ayni olduklarini séylemeleri
beklenir.

Ardindan, kenar uzunluklari ve agilari ayni olan gokgenlere es
gokgenler denildigini ve es gokgenlerin "=" semboliyle gdosterildigi
hatirlatilir. Agilari ayni, kenar uzunluklari orantili olan gokgenlere benzer
gokgenler denildigi vurgulanir ve benzer cokgenlerin “~" semboliiyle
gosterildigini fahtaya yazar.

Ogretmen eg ¢okgenlerin ayni zamanda benzer olup olmadigi sorar.
Ogrencilerin fikirleri alindiktan sonra es gokgenlerin ayni zamanda benzer
gokgenler olduklari fakat benzer ¢okgenlerin ayni zamanda es
olamayacaklar: vurgulanir.
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Sonug Etkinlikleri:

Ogretmen tahtaya iizerinde farkl renklerle boyanmis es ve benzer

cokgenlerin oldugu kareli bir kagit yapistirir ve 6grencilerden “eslik ya
da benzerlik” sembollerini kullanarak es ve benzer ¢okgenleri
yazmalari istenir.
Her 6grenciye verdigi yanitin nedeni sorulur. Neden es ya da benzer
olduklarini digtintyorsun? gibi. Eslik ve benzerlik arasindaki fark
tekrar vurgulanir. Ogrencilere sorulari olup olmadigi sorulur, sorular
(varsa) cevaplandiktan sonra atélye tamamlanir.
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Ders Plani 4
Siire: 2 ders saati
Kazanimlar:

1. Uggenleri agilarina ve kenarlarina gére siniflandirir.

Kullanilan drama teknikleri: Mektuplar, 6gretmenin role girmesi, rol
oynama, uzman yaklagimi

Arag-gereg: 5 m uzunlugunda lastik ip, izometrik kagit, cetvel, makas, fon
kartonu, aci dlcer, kalem

Giris Etkinlikleri:

Ogretmen tim gruba 5 m uzunlugunda bir lastik verir.
Ogrencilerden bu lastigi kullanarak bir iiggen olugturmalari istenir.
Ogretmen sirayla agagidaki yénergeleri vererek &grencilerden farkl
ticgenler olusturmalari istenir:

-simdi Ug agist da dar olan bir tiggen olusturalim. "Dar agi neydi?"”

- bir agisi dik agi olan bir iicgen olusturalim. "Dik agi neydi?"

-bir agisi genis agi olan bir liggen olusturalim. "Genis agi neydi?"

- tim kenar uzunluklari ayni olan bir tiggen olusturalim.

- Tki kenar uzunlugu ayni olan bir iiggen olusturalm.

- Biitlin kenar uzunluklar: birbirinden farkli olan bir tiggen olugturalim.

Gelistirme Etkinlikleri:

Ogretmen role girerek égrencilere degerli mimarlar odasi iyeleri,
bu sabah Kanada'daki mimar arkadasimdan bir mektup aldim. Bu mektubu
sizlere okumak istiyorum der. Mektup soyledir:

Sevgili Arkadasim,

Biliyorsun bir yildir burada mimar olarak ¢alismaktayim. Simdiye kadar
yaptigim evler herkes tarafindan begenildi. Ancak iki hafta once aldigim
is biraz cammi sikiyor. Misterim her seyiyle onun istedigi gibi bir ev
yapmami istiyor. Ancak evin ¢atisi konusunda kararsizim. Mdsterim l¢gen
bigiminde bir ¢ati istiyor. Ona gosterdigim ¢at: orneklerinin hi¢ birini
begenmedi. Senden ricam ekibinle birlikte bana asagida belirttigim
ozelliklere gore ¢ati ornekleri hazirlamaniz. Bana bu konuda yardimci
olursaniz gok sevinirim.

Usgen ¢ati gesitleri:
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Us agis1 da dar olan ve g kenar uzunlugu birbirine esit

Us agisi da dar olan, iki kenar uzunlugu birbirine esit

Ug agis1 da dar olan, bijtin kenar uzunluklar: birbirinden farkl
Bir agisi dik olan, iki kenar uzunlugu birbirine esit

Bir agisi dik olan, bdtin kenar uzunluklar: birbirinden farkl
Bir agisi genis olan, iki kenar uzunlugu birbirine esit

Bir agisi genis olan, bitin kenar uzunluklar: birbirinden farkl

NSO ANLN®™

Simdiden Tesekkiirler,
Sevgilerimle, Ozgiir

Ogretmen mektubu okuduktan sonra gruplara arkadasima yardim
etmeliyiz der. Ogrencilere bence bu isi gruplara ayrilarak yapalim der ve
sinifi dar, dik, genis diyerek lig gruba ayirir. Dar grubundan ilk ig 6rnegi,
dik grubundan 4. ve 5. yi, genig grubundan son iki drnegi hazirlamalarini
ister. Ardindan 6gretmen Dar, dik, genis gruplarini yerlerine alir. Onlara
kullanmalar: igin izometrik kagit, cetvel, makas, fon kartonu, agi dlger,
kalem verir.

Gruplar tiggenlerini hazirladiktan sonra 6gretmen hazirladiginiz gati
orneklerine kenar ve agi 6zelliklerini dikkate alarak uygun birer isim verin
ve onlart renkli kagitlardan olugturarak evlerin Uzerlerinde nasil
duracagini érnekleyin der. Once “dar” grubu dinlenir. Ogrencilerden dar
agilh eskenar, ikizkenar, ¢esitkenar iiggenleri sdylemeleri beklenir.
Ogretmen eskenar iiggenin bir agisinin élgiisiinin ka¢ derece oldugunu
sorar. Dik grubundan ikizkenar dik iiggen ve cesitkenar dik lggen
isimlerini vermeleri beklenir. Genis grubundan genis agili ikizkenar tiggen,
genis agili gesitkenar iicgen demeleri beklenir. Ogretmen dik ya da genis
agili eskenar iiggen olugturulup olugturulamayacagini sorar. Ogrencilerden
hayir yaniti beklenir. Eskenar lggenin tiim i¢ agilarinin birbirine esit ve
60° oldugu tekrar vurgulanir.

Sonug Etkinlikleri:
Ogretmen ogrencilerden verdigi bilgilerle tiggenleri

siniflandirmalarini ister. Sorular séyledir:

1. Kenar uzunluklari 4cm, 6¢cm, 4cm olan ABC lggeni
Kenar uzunluklari 22cm, 60cm, 70cm olan DEF lggeni
Kenar uzunluklari 5¢m, 5ecm, 5cm olan KLM liggeni
Aci olglileri 36°, 44°, 100° olan MNO iiggeni
Aci olgiileri 30°, 60°, 90° olan MNP iiggeni
Aci dlgiileri 56°, 48°, 76° olan MRO liggeni
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7. Agi dlgiileri 45°, 45°, 90° olan PRS (ggeni

8. Agi olgiileri 60°, 60°, 60° olan MNO iiggeni

9. Agi élgiileri 40°, 40°, 100° olan SRO iiggeni

10. Bir eskenar iiggen ayni zamanda ikizkenar tiggen olur mu? Neden?

11. Bir gesitkenar liggen ayni zamanda dik agili liggen olabilir mi?

12. Uggenleri kenar uzunluklarina gére sinifladigimizda kag ¢esit iiggen
olusur? Agiklayiniz.

13. Uggenleri agi élgiilerine gore sinifladigimizda kag gesit iiggen olusur?
Aciklayiniz.
Ogretmen  6grencilerden  sorulari  defterlerine  yazmalarini  ve
yanitlamalarini ister. Yanitlar 6grencilere tek tek soz verilerek alinir ve
tim sinif¢a tekrar edilir.
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Ders Plani 5
Stire: 1 ders saati

Kazanim: Kare ve dikdortgenin agilari, kenarlari ve késegenleri arasindaki
iliskileri belirler.

Kullanilan drama teknikleri: Rol oynama, 6gretmenin role girmesi, rol
iginde yazma, toplanti diizenleme.

Arag-gereg: Farkl boyutlarda kartondan yapilmis 8 adet kare, 8 adet
dikdortgen, cetvel, renkli kalemler, tablo.

Giris Etkinlikleri:

Ogretmen &grencilerden sinifta bulunan esyalardan yiizeyi
dikdortgen bigiminde olan bir tanesini tutmalarini, ardindan yiizeyi kare
olan bir tanesini futmalarini ister. O ylizeyin neden dikddrtgen ya da kare
seklinde oldugunu diisiindiigiini agtklamasi istenir.

Gelistirme Etkinlikleri:

Ogretmen &grencilere sevgili arkadaglarim az 6nce gazetede
tilkemizin gelecegini ilgilendiren gok 6nemli bir haber okudum. Bu haberi
sizlerle paylasmak istiyorum der. Haberi okur:

Sinir komsumuz Dikdértgenler Ulkesi’nin Cumhur Baskani, Dikdértgenler Ulkesi’nin
sahip oldudu biitiin fiziksel 6zellikleriyle Kareler Ulkesinden istiin oldugunu bu
konuda yapilacak biitiin kiyaslamalarda Dikdértgenler Ulkesi’nin Kareler Ulkesi’ne
acik ara fark atacagini bildirdi.

Ogretmen, arkadaglar bu haber Kareler Ulkesi'nin bir vatandasi olarak
beni gok rahatsiz etti. Siz de benimle ayni fikirdeyseniz bu agiklamanin
dogrulugunu arastiralim diyorum. Ben sizlere hem kendi iilkemizin hem de
Dikdértgenler Ulkesinin farkli oranlarda kiigiiltiilmis haritalarini ve bu
konuyu aragtirmamiz igin gerekli biitiin malzemeleri hazirladim. Oncelikle
gruplara ayrilalim der. Ogrencileri 1,2,3,4 diyerek dért gruba ayirir. Her
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gruba farkh biyiiklikte 2 tane kare 2 tane dikdortgen, agislger, cetvel,

renkli kalemler ve doldurmalari igin asagidaki tabloyu verir.

Dikdértgenler Ulkesi

Kareler Ulkesi

Kenar

Ozellikleri

1.kenarin uzunlugu=

1.kenarin uzunlugu=

2. kenarin uzunlugu=

2. kenarin uzunlugu=

3.kenarin uzunlugu=

3.kenarin uzunlugu=

4 .kenarin uzunlugu=

4 kenarin uzunlugu=

soyleyebilirsiniz?

Kenar uzunluklarini incelediginiz iilkeleri karsilastirarak kenar uzunluklari hakkinda ne

Ac1 Ozellikleri

1. agisinin olgiisii=

1. agisinin 6lglisii=

2. agistnin olgiisii=

2. agisinin dlgiisii=

3. agisinin olgisii=

3. agisinin olgiisii=

4. agisinin olgiisii=

4. agisinin olgsii=

Agl
soyleyebilirsiniz?

olglilerini incelediginiz ilkeleri

karsilagtirarak agi

olgiileri  hakkinda

ne

Kosegen ozellikleri

1. késegenin uzunlugu=

1. kégegenin uzunlugu=

2.kdsegenin uzunlugu=

2. kosegenin uzunlugu=
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Kosegen uzunluklarini incelediginiz ilkeleri karsilagtirarak kosegen uzunluklari hakkinda
ne soyleyebilirsiniz?

Asagidaki sorulari cevaplayimiz.

Dikdortgenler iilkesinin kosegenlerinin kesistigi nokta biitiin kdselere esit uzaklikta mi?
Olgerek cevabinizi yazin.

Kareler iilkesinin kosegenlerinin kesistigi nokta biitiin kdoselere esit uzaklikta mi?
Olgerek cevabinizi yazin.

Dikdértgenler ilkesinin késegenleri birbirlerini dik olarak keserler mi? Olgerek
cevabinizi yazin.

Kareler iilkesinin kdgsegenleri birbirlerini dik olarak keserler mi? Olgerek cevabinizi
yazin.
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Yaptiginiz incelemeler sonucunda sizce hangi iilke diger ilkenin sahip oldugu biitiin
ozellikleri igerir? Cevabinizi agiklayarak yazin.

Ogretmen, yaptiklari élgiimler sonucunda Dikdartgenler Ulkesi'nin
Cumhur Baskan’'nin agiklamalarinin  dogruluguyla ile ilgili bir karara
varmalarini ve bu kararlarini nedenleriyle birlikte resmi bir dille
yazmalarini ister. Ardindan her gruptan birer temsilci belirlemelerini
ister. Birazdan galismanizin sonuglarini 6grenmek lizere basin lyeleri
burada olacaklar der. Grubun tfemsilcileri tahtaya c¢ikarilir. Vardiklari
karari basin iyeleriyle paylasmalari istenir. Geriye kalan grup iyeleri
ogretmen tarafindan toplanarak onlara basin iyeleri olduklar: soylenir ve
temsilcilere bu arastirma ile ilgili sorular sormalari istenir.

Basin toplantisi diizenlenir. Temsilciler kararlarini agiklarlar. Basin lyeleri

temsilcilere sorular sorarlar. Ogretmen agik olmayan yerlerde bir basin
mensubu gibi davranarak aydinlatici sorular sorar ve Kareler Ulkesinin
Dikdértgenler Ulkesinin sahip oldugu biitiin &zelliklere sahip oldugu
belirlenir. Ogretmen Kareler Ulkesinin Dikdértgenler Ulkesinde olmayan
ozelliklere sahip olup olmadigini sorar. Ogrencilerden karenin biitiin kenar
uzunluklarinin birbirine esit oldugunu séylemeleri beklenir.

Ogretmen bu sonuglara dayanarak sizce bir kare ayni zamanda bir
dikdértgen midir? Diye sorar. Ogrencilerden yorumlarini ister.

Sonug Etkinlikleri:

Ogretmen &grencilerden  asagidaki  6zellikleri  defterlerine
yazmalarini ister. Ogrencilerden bu ¢zellikler sadece dikdértgene ait ise
dikdortgen, sadece kareye ait ise kare yazmalarini, hem kareye hem
dikdértgene ait ise kare ve dikdortgen yazmalari istenir. Ozellikler
soyledir:

1. Bitin kenarlari birbirine esittir. (K)
2. Komsu kenarlari birbirine diktir. (K-D)
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Kosegen uzunluklari birbirine esittir. (K-D)

Kosegenler birbirini ortalar. (K-D)

Karsilikli kenarlari ayni uzunlukta ve birbirine paraleldir. (K-D)
Iki kisa, iki uzun kenari vardir. (D)

Kosegenleri birbirini dik keserek ortalar. (K)

NSO AW

Tim ogrenciler cevapladiktan sonra 6gretmen ogrencilere so6z
vererek dogru cevaplarin tim sinifga paylasilmasini ister.
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Ders Plani 6
Siire: 2 ders saati
Kazanimlar:

1. Gokgenlerin gevre uzunluklarini strateji kullanarak tahmin eder.
2. Cokgenlerin kenar uzunluklari ile gevre uzunlugu arasindaki iligkiyi
aciklar.
Kullanilan drama teknikleri: Uzman yaklagimi, 6gretmenin role girmesi,

Arag-gereg: Kartondan yapilmis eskenar liggen, kare, diizgiin altigen,
diizglin sekizgen, kalem, kagit, diizglin olmayan gokgen sekiller.

Giris Etkinlikleri:

Ogretmen yere tebegirle bir kare ¢izer ve 6grencilerden karenin
kenarlarina yerlegmeleri istenir. Bir goniilli ebe olur. Ogretmen ebeden
karenin etrafinda dolasmasini ve 6grencilerden birinin sirtina dokunmasini
ister. Sirtina dokunulan 6grenci ebenin tersi yoniinde kogsmaya baslar. Ebe
ile segilen 6grenci karsilastiklarinda durup, birbirlerinin elini sikip, kareye
ait bir 6zellik soyleyip, kosmaya devam ederler bos kalan yere énce ulagsan
yeri kapar, digeri ebe olur.

Oyun besgen ve altigen olunarak tekrar oynanir. Bu sefer
karsilastiklarinda besgenin ve altigenin bir 6zelligi soylenir.

Gelistirme Etkinlikleri:

Asagidaki gokgen resimleri tahtaya yapigtirilir. Ogrenciler eskenar
ticgen, kare, diizgiin besgen, diizglin sekizgen denerek 4 gruba ayrilirlar.
Ogretmen Belediye Bagkani roliine girerek,

"Arkadaglar, belediyemiz burada gordiiginiz bdlgeleri korumak igin
gevrelerine dikenli tel gekmek istiyor. Ancak belediyenin kisitli imkanlar:
olmasi nedeniyle oncelikle en az tel kullanarak gevrilebilecek badlgeden
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baslanacaktir. Bélgelere ait gerekli bilgiler soyledir: Bu balgeler diizgiin
gokgen bigiminde olup, her bélgenin bir kenar uzunlugu 50 m dir.

Sizden belediyede galisan isgiler olarak grubunuza ait balgenin
belediyenin imkanlari dahilinde kaginci sirada dikenli telle gevrilmesi
gerektigini tahmin etmenizi istiyorum” der. Asagidaki gokgenleri tahtaya
asar.

Tiim gruplara diiginmeleri igin biraz siire verilir ve ardindan karisik olarak
gruplara s6z verilir. Tim gruplar konustuktan sonra dogru siralama tekrar
alinir. Ayni gruplarla devam edilerek tiim bu balgeleri telle gevirmek igin
toplam kag m tel kullanilacagini tfahmin etmeleri istenir.

Ogrencilere diigiinmeleri igin kisa bir siire verilir (hesap yapamayacak
kadar) ardindan gruplardan birer s6zci segilerek tahminleri ve
tahminlerini yaparken nasil strateji izlediklerini soylemeleri istenir.

Ardindan ogrencilere kagit kalem verilerek her balge igin kag m tel
kullanilmasi gerektigini ve tim bélgeler igin toplam ka¢ metre tele
ihtiyaglari oldugunu hesaplamalari istenir. Hesaplanan degerlerle
tahminler karsilagtirilir. Hesaplamay! nasil yaptiklari sorulur. En yakin
tahmin yiiriiten grup alkiglanir. Diizgiin gokgenlerin gevre uzunluklarinin
kenar sayisi x gokgenin bir kenar uzunlugu oldugu vurgulanir.

Ogretmen role girerek tiim gruplara belediyeden telle ¢evrilmesi gereken
yeni bolgeler oldugunun haberi geldi der. Tim gruplara asagidaki
bélgelerin gizili oldugu kagitlar verilir.
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50m 60m

Ogrencilere verilen bilgilerle bélgeyi ¢evirecek telin  uzunlugunun
hesaplanip hesaplanmayacagini sorulur. Cevaplarini agiklamalari istenir.

Ogrencilerden  hesap  yapilamayacagini  séylemeleri  beklenir.
Ogrencilerden diizgiin olmayan cokgenlerin kenar uzunluklari birbirine
esit olmadigindan bu gokgenlerin gevre uzunluklarinin hesaplanabilmesi
igin tim kenar uzunluklarinin verilmesi gerektigini sdylemeleri beklenir.

Ardindan tahtaya verilen gokgenlerin diger kenar uzunluklar: da yazilarak
hesap yapmalari istenir.

Sonug Etkinlikleri:

Ogrencilere agagidaki sorular verilir ve cevaplamalari istenir. Sorularin
cevaplar: sinifta tartigilir.

1) Bir diizgiin cokgenin kenari ile gevresi arasidaki iligkiyi agiklayiniz.

2) Bir diizgiin besgenin bir kenarinin uzunlugu 35 cm ise gevresinin
uzunlugunu bulunuz.

3) Bir diizgiin altigenin gevresinin uzunlugu 120 c¢cm ise bir kenarinin
uzunlugu kag cm dir?

4) Bir dikdortgenin kisa kenarinin uzunlugu 10 cm, uzun kenarini
uzunlugu 15 cm ise bu dikdortgenin gevresi kag cm dir?
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Ders Plani 7
Stire: 1 ders saati

Kazanim: Cokgenlerin gevre uzunluklar: ile ilgili problemleri gozer ve
kurar.

Kullanilan drama teknikleri: Uzman yaklasimi, rol oynama.

Arag-gereg: Fon kartonundan yapilmis gokgenler, cetvel, kalem, zarf

Giris Etkinlikleri:
Ogrencilerden,

1. Parmaklariyla duvara bir kenarinin uzunlugu 10 cm olan bir eskenar
licgen gizmeleri istenir. Bu eskenar liggenin gevresinin uzunlugu kag
cm dir?

2. Dirsekleriyle duvara bir kenarinin uzunlugu 8 cm olan bir kare
gizmeleri istenir. Bu karenin gevresinin uzunlugu kag cm dir?

3. Ayaklariyla yere bir kenarinin uzunlugu 7 cm olan bir diizgiin
besgen gizmeleri istenir. Bu diizglin besgenin ¢evresinin uzunlugu
kag cm dir?

Ara degerlendirme:

Ogrencilere bulduklari ¢evre uzunluklari ve bu uzunluklari nasil
hesapladiklar: sorulur.

Gelistirme Etkinlikleri:

Ogretmen grubu iiggen, dértgen, besgen, altigen diyerek 4 gruba
ayirir. Her gruba ismine gore fon kartonundan yapilmis gokgenler, cetvel,
kalem verir ve tim gruplara;"Degerli mimarlarimiz sizlere ilgemizdeki
bazi arsalarin krokilerini dagittim. Bu arsalarla ilgili bazi problemlerimiz
var. Bu problemler sizlere dagitacagim zarflarda yazil. Sizden istedigim
her grubun kendi iginde bu problemleri ¢ozmesi ve ¢oziimleri verilen
kagittaki ¢ozim igin ayrilan badliime yazmasi."Her gruba iginde asagidaki
sorular yazili olan zarflar dagitilir:
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1. Elinizdeki arsanin krokisinin ¢gevre uzunlugunu hesaplayiniz.

2. Elinizdeki arsanin krokisi gergeginin ﬁ oraninda kiglltilmis hali

ise arsanin gevre uzunlugunu hesaplayin.
3. Arsa % 40 kiiglltilmis olsaydi ¢evre uzunlugunu hesaplayin.

Gruplara yeterli siire verilir. Gruplardan birer sozcii segilerek
goziimlerini paylasmalar: istenir. C6zim yollar: tartigilir. Yanlislar aninda
diizeltilir.

Ayni gruplarla devam edilerek simdiye kadar yapilanlar g6z oniine alinarak

gokgenlerin gevre uzunluklari ile ilgili farkli bir problem kurmalari istenir.
Yeterli siirenin ardindan kurulan problemler yiiksek sesle okunur. Uygun
olup olmadig tartigihir.

Sonug Etkinlikleri:

Her 6grenciden defterine gokgenlerin gevre uzunluklariyla ilgili bir
problem yazip ¢ézmeleri istenir. Ogrencilere tek tek séz verilerek
yazdiklari problemler yiiksek sesle okunur. Ogrencilerden okunan
problemi ¢ozmeleri istenir.
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Ders Plani 8
Siire: 2 ders saati
Kazanimlar:

1. Dikdértgensel ve karesel bélgelerin alan bagintilarini olusturur.
2. Uggensel balgelerin alan bagintilarini olugturur.
Kullanilan drama teknikleri: Uzman yaklagimi, 6gretmenin role girmesi, rol

oynama
Arag-gereg: Tatil sitesi planlari, 25x25 lik karelerden olugan tablo.
Giris Etkinlikleri:

Ogrenciler  sinifta  serbest olarak vyiirirler.  Ogretmen
ogrencilerden kare dediginde sinifta kare seklinde olan bir nesneye
dokunmalarini ve alanini tahmin etmelerini ister. Ayni oyun dikdortgen ve
licgen denerek oynanir.

Ara Degerlendirme:

Ogrencileri sinifta bulunan hangi esyalarin sekillerinin kareye,
dikdortgene ya da liggene benzedikleri sorulur. Bu sekillerin alanlarini
nasil fahmin ettikleri sorulur. Birkag kigiden tahminleri alinir.

Gelistirme Etkinlikleri:

Ogretmen role girerek 6grencilere daha énce benden istediginiz
tatil sitesi projesi igin dort farkli plan hazirladim. Sizlerden burada
yasayacak kigiler olarak bu planlar hakkindaki fikirlerinizi 6grenmek
istiyorum. Bu tatil sitesinde olmasini istediginiz neler var diye sormadan
once tatil sitesinde yer alacak akftivitelerden bahsetmek istiyorum der.
Cocuk parki, ylizme havuzu, market, spor salonundan bahseder. Ardindan
ogrencilere, sizin fikirleriniz bizim igin cok onemli bu aktivitelerin disinda
sitede nelerin yer almasini istersiniz? diye sorar. Ogrencilerden fikirleri
alinir ve not edilir. Bu fikirlerin de degerlendirilecegini soyler ve ardindan
ogrencileri dort gruba ayirarak hazirladigi planlari her gruba dagitir.
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Ogrencilere, planlari incelemeye baglamadan énce sizlere kiigiik bir teknik
bilgi vermek istiyorum der. Iyi planlanmig bir tatil sitesinde,

1. Tatil sitesindeki apartman, gocuk parki, market ve spor salonu
arasinda kalan bélgenin alani en biiyiik,
2. Tatil sitesindeki apartman, market ve ylizme havuzu arasinda kalan
bélgenin alani en kiiglik olmali.
Bu nedenle liitfen en uygun plani segerken bu teknik sartlara uygun olup
olmadigini kontrol edin. Bu sartlar saglanmadan bir tatil sitesi yapilamaz
der.

Planlar soyledir:

1. 2.
ﬁ
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@Apar‘fman gocuk parki @ ylizme havuzu <> market Q spor

salonu

Ogrencilere hesap yapmalari igin yeterli siire verilir. Gruplardan
birer sozcii segilerek hangi planin en uygun oldugunu soylemeleri ve neden
onu sectiklerini agiklamalari istenir. Alan hesaplamalari incelendikten
sonra kareleri saymanin disinda kenar uzunluklarinin yardimiyla alan
bagintilari  olugturulup  olugturulamayacagi  sorulur. Ogrencilerden
formidilleri hatirlamalar: beklenir.

Ardindan Uggen, kare ve dikdortgenin alan formiilleri hatirlanir ve
ogrencilerden bu formidilleri defterlerine yazmalar: istenir.

Sonug Etkinlikleri:

Ayni gruplarla devam edilerek, ogrencilere lizerinde 25x25 lik
kareler ¢izili olan kagitlar dagitilir. Onlardan inceledikleri plani da g6z
oniinde bulundurarak, bu planlardan farkli bir tatil sitesi plani
hazirlamalar: istenir. Onlara goére bir tatil sitesi planinda olmasi gereken
aktiviteleri diigiinmelerini ve bu binalar arasindaki alanlardan birinin
tiggen, birinin kare, birinin dikdortgen seklinde olmasini saglamalari ve bu
alanlart alan formidillerini kullanarak hesaplamalari istenir. (her karenin bir
kenari 1 birim olarak kabul edilir)

Gruplar planlarini tahtaya yapistirir. Diger gruplara planlarindaki
alanlarla ilgili soru sorarlar. Ogrencilerden cevaplamalari istenir. Yanitlar
tahtada ¢oziiliir.

122



Ders Plani 9
Stire: 1 ders saati
Kazanimlar:

1. Dikdortgensel, karesel ve liggensel bdlgelerin alanlari ile ilgili
problemleri ¢6zer ve kurar.
Kullanilan drama teknikleri: Uzman yaklasimi, rol oynama.

Arag-gereg: Iki adet oturma plani
Giris Etkinlikleri:

Ogrenciler serbest halde vyiirirler. Ogretmen &grencilerden
yirirken siniftaki tim alani kullanmalarini ister. Sinifin alani  kag
metrekare olabilir? Tahmin edin. der. Yiirirken siralara dokunmalarini
ister. Siralarin alanlari kag metrekare olabilir? Sinif tahtasinin alani kag
metrekare olabilir?

Geligtirme Etkinlikleri:

Ogretmen tahtaya bir odanin oturma planini yapigtirir. Ogrencilere
tahtadaki oturma planina gore size dagittigim sorulari cevaplayin der.
Otfurma plani ve sorular soyledir:

1m )

IM masa

m mobilya

>4m

3m

Kanepe 60 cm

150cm )

7m

Sorular:

1. Bu odanin alani kag metrekaredir?

2. Mobilyanin alani kag metrekaredir?

3. Kanepenin alani kag metrekaredir?
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4. Masanin alani kag santimetrekaredir?
5. Odadaki bos alan kag santimetrekaredir?

Ogrencilere sorulari cevaplamalari igin yeterli siire verilir. Her
sorunun cevabi 6grencilerden alinir. Nasil hesapladiklar: sorulur.
Ogretmen tahtaya baska bir odanin oturma planini yapistirir.

& »
< |

5m
A
tablo
ayna
| $ 3m
400%m’ 50 cm’ 100 cm?
v

Ogrenciler ikili es olurlar. Biri A, biri B olur. A'lara evinizin oturma
odasini  yeniden dekore eftirmek istiyorsunuz. Bu konuda yardim
istediginiz i¢ mimar tahtada asili olan plani hazirladi. Fakat bu planla ilgili
bazi sorulariniz var. Ikna olabilmek igin bu oturma planindaki verilere
uygun olarak bir problem kurmalarini ve B'lerden bu problemi ¢ozmeleri
istenir. Bazi gruplara s6z verilerek yazdiklar: problemi okumalar: istenir.
Hep birlikte sorunun cevabi aranir. Cevap verildikten sonra baska bir soru
okunur. Daha sonra A'lar ve B'ler yer degistirirler.

Sonug Etkinlikleri:

Ogrencilere yanitlamalari igin agagidaki sorular sorulur:
1. Uzun kenar uzunlugu 15 m, kisa kenar uzunlugu 12m olan bir salonun

alani kag metrekaredir?

3. Bu salona yerlestirilecek (iggen bigimindeki sehpanin taban
uzunlugu 40 cm
alani ise 2 metrekare ise bu sehpanin yiiksekligi kag cm dir?

4. Konu ile ilgili ¢oziimii asagidaki gibi olan bir problem yaziniz.
¢6ziim: 3m?= 30000 cm®

30000cm?:150cm=200cm
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