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ABSTRACT

THE EFFECTS OF DRAMA BASED INSTRUCTION ON SEVENTH GRADE
STUDENTS’ GEOMETRY ACHIEVEMENT, VAN HIELE GEOMETRIC
THINKING LEVELS, ATTITUDES TOWARD MATHEMATICS AND
GEOMETRY

Duatepe, Asuman
Ph.D., Department of Secondary Science and Mathematics Education

Supervisor: Assoc. Prof. Dr. Behiye Ubuz

August 2004, 310 pages

The aims of this study were to investigate the effects of drama based
instruction on seventh grade students’ achievement on geometry (angles and
polygons; circle and cylinder), retention of achievement, van Hiele geometric
thinking level, attitudes toward mathematics and attitudes toward geometry
compared to the traditional teaching; to get the students’ views related to the
effects of drama based instruction on their learning, friendship relations,
awareness of themselves, and the role of teacher and students; and to get the
view of teacher who was present in the classroom during the treatment on
drama based instruction.

The study was conducted on three seventh grade classes from a public
school in the 2002-2003 academic year, lasting 30 lesson hours (seven and a

half week).
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The data were collected through angles and polygons; and circle and
cylinder achievement tests, the van Hiele geometric thinking level test,
mathematics and geometry attitude scale, and interviews.

The quantitative analyses were carried out by using two multivariate
covariance analyses. The results revealed that drama based instruction had a
significant effect on students’ angles and polygons achievement, circle and
cylinder achievement, retention of these achievement, van Hiele geometric
thinking level, mathematics attitude, and geometry attitude compared to the
traditional teaching.

According to the interview responses of the experimental group students
and the classroom teacher, significantly better performance of the experimental
group students was attributable to the potential of the drama based instruction
to make learning easy and understanding better by; supporting active
involvement, creating collaborative studying environment, giving chance to
improvise daily life examples, giving opportunity to communicate, providing
meaningful learning, supporting long-lasting learning and providing self-

awareness.

Keywords: Mathematics education, drama based instruction, geometry
achievement, van Hiele geometric thinking levels, attitude toward mathematics,

and attitude toward geometry.
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DRAMA TEMELLI OGRETIMIN YEDINCI SINIF OGRENCILERININ
GEOMETRI BASARISINA, VAN HIELE GEOMETRIK DUSUNME
DUZEYLERINE, MATEMATIGE VE GEOMETRIYE KARSI TUTUMLARINA
ETKISI

Duatepe, Asuman
Doktora, Orta Ogretim Fen ve Matematik Alanlari Egitimi BéIGmii

Tez Yoneticisi: Dog. Dr. Behiye Ubuz

Agustos 2004, 310 sayfa

Bu c¢alisma drama temelli &gretimin, geleneksel o6gretim ydntemiyle
karsilastirildiginda yedinci sinif 6grencilerinin geometri (acilar ve ¢okgenler; ve
daire ve silindir) basarilarina, bu basarilarin kaliciligina, van Hiele geometrik
distiinme dlzeylerine, matematige ve geometriye karsi tutumlarina etkisini
arastirmayi; 6grencilerin dramanin 6grenmelerine, arkadaslik iligkilerine, ve
kendilerine iliskin farkindaliklarina, ogretmen ve &grenci rollerine etkisi
hakkindaki goruslerini  almayi; ve uygulama sirasinda sinifta bulunan
o6gretmenin drama temelli 6gretimle ilgili géruslerini almayl amaclamigtir.

Calisma bir devlet okulunda bulunan Ug¢ yedinci sinif tizerinde 2002-2003
ogretim yilinda gerceklestiriimis, 30 ders saati (yedi buguk hafta) sirmustar.

Veri toplamak amaciyla, agilar ve ¢okgenler; ve ¢gember ve daire basari
testleri, van Hiele geometrik diglinme duzeyi testi, matematik ve geometri tutum

Olcedi ve gorusmeler kullaniimistir.
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Elde edilen niceliksel veriler, yapilan iki ¢oklu kovaryans analizi ile
incelenmistir. Analiz sonuglarina goére gruplar arasinda agilar ve c¢okgenler;
cember ve daire basari testleri, bu basarilarin kaliciigi testi, van Hiele
geometrik disiinme dlzeyleri testi, matematik ve geometri tutum dlgeklerinden
alinan puanlara gore deney grubu lehine istatistiksel olarak anlamli bir fark
bulunmustur.

Deney grubu 6grencilerin ve deney grubundaki dersleri gézleyen égretmenin
goéruismelerde ifade ettikleri dislincelere gore; deney grubu 6grencilerin kontrol
grubu o6grencilerine goére daha iyi performans gostermesi drama temelli
ogretimin asagidaki 6zellikleriyle iliskilendirilmigtir: aktif katihmi gerektirmesi,
grup calismasi ortami yaratmasli, gunlik hayat 6rneklerinin dogacglanmasini
icermesi, iletisim sansi yaratmasi, anlaml &3renmeyi saglamasi, kalic

6grenmeye yol agmasi, ve kendine ait farkindali§i saglamasi.

Anahtar Kelimeler: Matematik egitimi, drama temelli 6gretim, geometri basarisi,
van Hiele geometrik disinme duzeyleri, matematige karsi tutum, geometriye

karsi tutum
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CHAPTER 1

INTRODUCTION

1.1 Importance of Geometry

Geometry has received a substantial attention since 2000 BC. Throughout
the history, it has great importance in people’s lives with its origin in the need for
human beings to specify quantities and to measure figures and lands. The
widely known quote of Plato, "Let no man ignorant of geometry enter here” over
the door of his academy can be given as an example of importance given to
geometry (Burton, 1999; p. 79). The fact that Elements, the famous geometry
book written by Euclid around 300 BC, has more editions than any other book
except for the Bible can be another example (Malkevitch, 1998).

Nowadays, geometry still maintains its importance in mathematics
curriculum. In order to represent and solve problems in other topics of
mathematics and in daily life situations, sound geometry knowledge is
necessary. It is also used in other disciplines such as science and arts. The
National Council of Teachers of Mathematics (NCTM, 2000), the largest
organization for teachers of mathematics in the world, has emphasized the
importance of geometry in school mathematics by stating “geometry is a natural
place for the development of students' reasoning and justification skills” (p. 40).

The significance of geometry, for anybody who does not plan to become a
mathematician, is to develop visualization, reasoning abilities, and appreciation
of the nature. Every human being from a housewife to an engineer needs some
geometry intuition to understand and interpret the world.

Sherrard (1981) labeled geometry as a basic skill in mathematics that is
significant for every student since; it is an important help for communication as
geometric terms are used in speaking, it is faced in real life, it helps to develop
spatial perception, learning geometry prepares students for higher mathematics

courses and sciences and for a variety of occupation requiring mathematical
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skills, general thinking skills and problem solving abilities are facilitated by

geometry, and studying geometry can develop cultural and aesthetic values.

1.2 The Need for Change in Geometry Instruction

Although much effort is used in teaching geometry, evidence from
numerous researches makes it clear that many students are not learning
geometry as they need or are expected to learn (Baynes, 1998; Burger &
Shaugnessy, 1986; Clements & Battissa, 1992; Crowley, 1987; Fuys 1985;
Fuys, Geddes, & Tischler, 1988; Mayberry, 1983; Mitchelmore, 1997; NCTM,
1989; Prescott, Mitchelmore, & White, 2002; Senk, 1985; Teppo, 1991;
Thirumurthy, 2003; Ubuz & Ustlin, 2003; Usiskin, 1982; van Hiele, 1986; van
Hiele-Geldof, 1984).

Especially in Turkey, the students’ geometry achievement is lower than the
other areas of mathematics. In the Third International Mathematics and Science
Study, the mathematics and science achievement of eighth-grade students in 38
countries were measured. Turkish students got the lowest mean scores from the
geometry part of the test comparing to other four content areas of fractions and
number sense; measurement; data representation, analysis and probability; and
algebra. Of the 38 participating countries, Turkey was the eighth from the end in
terms of the average of general mathematics achievement but it was the fifth
from the end for the geometry part of the test (Mullis, Martin, Gonzalez,
Gregory, Garden, O’Connor, Chrostowski, & Smith, 2000).

A need for increasing geometry achievement of students has been
realized by mathematics educators (NCTM, 1989; NCTM, 2000). The needs and
interest of today’s children are far more different than the children of the past
decades. The traditional instructional methods do not seem to be responsive to
the potential of today’s children (Battista & Clement 1999; Garrity, 1998;
Schoenfeld, 1983).

Definitions of typical mathematics classroom involve phrases such as
passive learners, rote learning, single predetermined ways to solution, paper
and pencil tasks, and most importantly computational proficiency. The textbook
drives classroom mathematics learning under the orchestration of the teacher
(O’Connor, 1998). As Battista and Clement (1999) observed in many
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classrooms, mathematics was taught by using examples to explain students
how to solve problems. Then letting the students solve similar problems. As a
top down approach, generalizations, rules and definitions were given firstly then
examples are shown. Similarly, Garrity (1998) stated that mathematics classes
are commonly based on rote memorization of facts, teachers are lecturing and
students are working countless problems from the book. Instruction is not
designed to promote meaningful learning. Indeed, learning mathematics without
understanding has been a problem of mathematics teaching (Skemp, 1976;
Hiebert & Carpenter, 1992).

Generally, instruction in geometry has been teacher-centered, procedures-
based, and prescriptive (Baynes, 1998; Keiser, 1997; Mayberry, 1983). This
method is lacking in creativity, visualization, and conceptual development
(Keiser, 1997; NCTM, 2000). Schoenfeld (1983) also supported the ideas that
students cannot be creative enough in a traditional class. Furthermore, this
approach was problematic for many students and teachers, and both groups
considered geometry to be the most frightened subject (Malloy & Friel, 1999).
As a consequence, it is not a surprise that many students lose interest in
geometry.

Schoenfeld (1983) associated the limitations of traditional teaching in
mathematics with the teacher-oriented instruction and “ready-made”
mathematical knowledge presented to the students. Most formal school
experience never gives students the opportunity to do anything with
mathematics except for lean back and listen. Students should be given a
chance to be involved in the teaching and learning process to learn
meaningfully.

An important problem of today’s schools mentioned in Principles and
Standards is disengagement of students from mathematics (NCTM, 2000).
Students have become irrespective to the teachers; show negative attitude; and
not value the mathematics in school. As a result of that, discipline problems
have aroused in schools. If the ways we present mathematics are not consistent
with the needs of students and appropriate to their interest we will still face the
same difficulties in school.

As stated by Clements and Battissa (1992) what is needed more is to

conduct teaching/learning research that leads students to get geometry
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concepts meaningfully and excitingly. During the last decade, researchers have
studied on how geometry topics should be presented so that students’
difficulties can be overcome. Many researchers have studied on using
technology on geometry. Some of them studied on the effects of computer
programs in geometry (Arcavi & Hadas, 2000; Baharvand, 2001; Bobango,
1988; Borrow, 2000; Chazan, 1998; Choi-Koh, 1999; Flanagan, 2001; Frerking,
1994; Furinghetti & Paola, 2002; Gerretson, 1998; Groman, 1996; Healy, 2000;
Hodanbosi, 2001; Holzl, 2001; Ives, 2003; Jones, 1998; Johnson, 2002; July,
2001; Kakihana, Shimizu & Nohda, 1996; Laborde, 1993; Laborde, 2002;
Larew, 1999; Manouchehri, Enderson, & Pugnucco, 1998; Marrades &
Gutierrez, 2000; Moss, 2000; Scher, 2002; Shaw, Durden & Baker, 1998;
Sinclair, 2001; Thompson, 1993; Ustiin, 2003; Washington-Myers, 2001) and
some researchers conducted studies on usage of calculators in geometry (Din &
Whitson, 2001; Dixon, 1997; Duatepe & Ersoy, 2002; Round, 1998; Ryan, 1999;
Velo, 2001). These studies revealed that the use of technology is beneficial to
students in developing their understandings of geometric concepts.

A different aid for geometry teaching other than technology is barely seen
in the literature. Nichols and Hall (1995) studied on the effects of cooperative
learning method in geometry lessons and found that it has positive effects. The
effects of manipulative besides cooperative learning were investigated by
Garrity (1998). This study pointed out that it improved the attitudes towards
mathematics and achievement.

There still occurs a need to find different teaching methods in geometry
instruction that meet the students’ needs and make them engage in geometry to
provide meaningful learning. Constructivist learning theory basically claims that
in order for learning to be meaningful, learners should actively construct
knowledge. The teacher should assist learning by creating a stimulating learning
environment for students, asking questions that require students to think
critically, and allowing them to investigate, discover and question the concepts
they are learning. Considering these facts, this study proposes an alternative
teaching method in geometry; drama based instruction.

Drama based instruction is an instructional method that allows students to
improvise and construct a meaning of a word, a concept, an idea, an experience

or an event by the utilization of theatre techniques and the play processes (San,
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1996). This method creates an environment in which students construct their
own knowledge by means of their experiences rather than imitating what has
been taught (Bolton, 1986). They are assisted to build knowledge and
discouraged to reproduce it. As they actively build their interpretations of the
world, they have more ownership of their knowledge and thoughts. Concurrent
with constructivists’ view, cooperation with others is encouraged. Social
negotiation promotes the construction of common interpretations of events and
objects (Heathcote & Herbert, 1985). While the only communication way for
students in a traditional classroom is listening; and students are passive
receiver in those settings, drama offers a variety of communication experiences
to students (Heinig, 1988; Southwell, 1999). In drama activities, students are
encouraged to express their own ideas and to understand the messages of
others by using both nonverbal and verbal communication.

In this method, the role of the teacher is the facilitator of students’
exploration, development, expression and communication of ideas, concept and
feelings rather than the direct information giver. According to Andersen (2000) in
drama activities, teachers are not the one who knows everything or the experts.
Rather than that, they share the construction of knowledge with students.
Teachers control and guide activities, challenge and extent thought by taking a
role just as students (Wilhelm, 1998). By this way, they can give an immediate
feedback whenever it is necessary.

Since drama is a planned learning experience, teachers have the
responsibility of designing, organizing and controlling the lessons (Heinig,
1988). Bolton (1988) stated that the students’ activity would be akin to child play
without the teacher in role. This means that the necessary intervention of the
teachers should be made when necessary.

The most important responsibility of the teachers is to foster
communication (Heinig, 1988). They must value and respect the sincere, open,
and honest communication. Teachers’ questioning is an encouraging way to
communicate in drama. Additionally, teachers can encourage creative thinking
abilities by providing an accepting environment in which students can try and fail
and not afraid of taking risks and explore (Heinig, 1988).

Drama fosters many desirable cognitive and affective learning outcomes.

When the literature on the effects of drama on the cognitive domain is
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investigated, it is seen that drama based instruction develops critical thinking
skills (Bailin, 1998; De La Roche, 1993; Kelner, 1993; San, 1996), supports
reflective thinking (Andersen, 2002; Neelands, 1984), stimulates the imagination
and promotes creative thinking (Annarella, 1992; Bolton, 1986; Heinig, 1988;
Kelner, 1993; Morris, 2001; San, 1996), improves achievement in different
content areas (Farris & Parke, 1993; Kamen, 1992; Omniewski, 1999; Saab,
1987; Selvi & Oztirk, 2000; Ustiindag, 1997), promotes language developments
(Heinig, 1988; Kelner, 1993), fosters decision making skills (De La Roche, 1993;
San, 1996), promotes communication (Ballou, 2000; Bolton, 1985; Kelner, 1993;
Yassa, 1999), strengthens retention (Annarella, 1992; Kelner, 1993; Omniewski,
1999; Southwell, 1999), promotes problem solving skills (Bolton, 1985; De La
Roche, 1993; Heinig, 1988), and promotes ability to work cooperatively (Farris &
Parke, 1993; Kelner, 1993).

The examination of the literature about the effects of drama on the
affective domain revealed that it provides sensory awareness (Heinig, 1988;
Bolton, 1988), brings confidence and enhances the students’ self-esteem
(Bolton, 1985; Drege, 2000; Porteus, 2003; Yassa, 1999), increases empathy
and awareness of others (Annarella, 1992; Heinig, 1988; Kelner, 1993;
Neelands, 1984; Yassa, 1999), and reinforces positive self-concept (Farris &
Parke, 1993; Kelner, 1993).

Although the philosophical and theoretical foundations of drama and
drama based instruction has been well discussed in many publications, there is
not much empirical research in this area. Most of the above publications are not
research-oriented studies. Furthermore, there are only few studies focused on
the use of drama in mathematics education. Saab (1987) examined the effects
of drama-based mathematics instruction on 87 sixth graders compared to
textbook-oriented mathematics instruction. The results showed that drama
based activities caused a significant increase in levels of mathematics
achievement regarding mathematics computation. Attitudes toward mathematics
and level of creativity were not affected by the use of drama based activities.
Omniewski (1999) studied the effects of an arts infusion approach (in which
music, art, dance, and drama were used) on the mathematics achievement of
49 second-grade students. Her aim was to determine whether a significant

difference existed in mathematics achievement scores among an experimental
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group using an arts infusion approach, a control group using an innovative
manipulative approach, and a control group using a traditional textbook
approach. Groups were taught the mathematics concepts of patterning, sorting,
classifying, and graphing by the same teacher for daily periods of 45 minutes for
six weeks. All three groups were pre and post tested on mathematics
achievement and the number patterns test. Results revealed that art infusion
group surpassed the other two groups in gain scores on both immediate and
delayed mathematics achievement tests. Southwell (1999), on the other hand,
gave only examples of using dramatic moments to explore mathematical ideas,
to challenge students and to develop conceptual understanding at the
beginning, at the middle or at the end of the lesson.

Having established these facts, it seems necessary to design an
experimental research on the effects of drama based instruction and to
investigate its effects on students’ geometry achievement, retention of geometry
achievement, geometric thinking level, and mathematics and geometry attitudes

compared to the traditional teaching.

1.3 The Research Questions

The research addresses the following questions;

1. What are the effects of the drama based instruction compared to
traditional teaching method on seventh grade students’ van Hiele geometric
thinking level, attitudes toward mathematics, attitudes toward geometry,
achievement on angles and polygons; and circle and cylinder when students’
gender, mathematics grade in previous year, prior van Hiele geometric thinking
level, attitudes toward mathematics and geometry are controlled?

2. What are the effects of drama based instruction compared to traditional
teaching method on seventh grade students’ retention of achievement on angles
and polygons; and circle and cylinder when students gender, mathematics
grade in previous year, the posttest scores on angles and polygons; and the
circle and cylinder achievement tests, pre and posttest scores on van Hiele
geometric thinking level test and mathematics and geometry attitude scales are

controlled?



3.  What are the students’ opinions related to the effects of drama based
instruction?

4.  What are the opinions of classroom teacher, who was present in the
experimental group during the treatment, related to the effect of drama based

instruction?

1.4 Hypotheses

In order to answer the quantitative research problems the following

hypotheses were used;

Null Hypothesis 1:

Hop1,2,3.4,5 - Mpsi — M7 = 0

1: students’ posttest scores on angles and polygons achievement test, 2:
students’ posttest scores on circle and cylinder achievement test, 3: students’
posttest scores on van Hiele geometric thinking level test, 4: students’ posttest
scores on mathematics attitude scale, 5: students’ posttest scores on geometry

attitude scale.

There will be no significant effects of methods of teaching (drama based
instruction versus traditional teaching method) on the population means of the
collective dependent variables of the seventh grade students’ posttest scores on
angles and polygons achievement test, circle and cylinder achievement test,
van Hiele geometric thinking level test, mathematics attitude scale, and
geometry attitude scale when students’ gender, mathematics grade in previous
year, pretest scores on van Hiele geometric thinking level test, mathematics

attitude scale, and geometry attitude scale are controlled.

Null Hypothesis 2:
Hopt;: Mosi — Hrr =0

There will be no significant effects of methods of teaching (drama based
instruction versus traditional teaching method) on the population means of the
seventh grade students’ posttest scores on angle and polygon achievement

test, when students’ gender, mathematics grade in previous year, pretest scores
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on van Hiele geometric thinking level test, mathematics attitude scale, and

geometry attitude scale are controlled.

Null Hypothesis 3:
Hopz; - Moei — Mrr =0

There will be no significant effects of methods of teaching (drama based
instruction versus traditional teaching method) on the population means of the
seventh grade students’ posttest scores on circle and cylinder achievement test,
when students’ gender, mathematics grade in previous year, pretest scores on
van Hiele geometric thinking level test, mathematics attitude scale, and

geometry attitude scale are controlled.

Null Hypothesis 4:
Hos) - Mosi — Wt =0

There will be no significant effects of methods of teaching (drama based
instruction versus traditional teaching method) on the population means of the
seventh grade students’ posttest scores on van Hiele geometric thinking level
test, when students’ gender, mathematics grade in previous year, pretest scores
on van Hiele geometric thinking level test, mathematics attitude scale, and

geometry attitude scale are controlled.

Null Hypothesis 5:
Hop : Mpei — W17 =0

There will be no significant effects of methods of teaching (drama based
instruction versus traditional teaching method) on the population means of the
seventh grade students’ posttest scores on mathematics attitude scale, when
students’ gender, mathematics grade in previous year, pretest scores on van
Hiele geometric thinking level test, mathematics attitude scale, and geometry

attitude scale are controlled.

Null Hypothesis 6:
Hos) - Mpsi — Wt =0
There will be no significant effects of methods of teaching (drama based

instruction versus traditional teaching method) on the population means of the
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seventh grade students’ posttest scores on geometry attitude scale, when
students’ gender, mathematics grade in previous year, pretest scores on van
Hiele geometric thinking level test, mathematics attitude scale, and geometry

attitude scale are controlled.

Null Hypothesis 7:
Hois, 71 Mpei — M7 =0
6: students’ delayed posttest scores on angles and polygons achievement test,

7: students’ delayed posttest scores on circle and cylinder achievement test.

There will be no significant effects of methods of teaching (drama based
instruction versus traditional teaching method) on the population means of the
collective dependent variables of the seventh grade students’ delayed posttest
scores on angles and polygons achievement test, and circle and cylinder
achievement test, when students gender, mathematics grade in previous year,
the posttest scores on angles and polygons achievement test and the circle and
cylinder achievement test, pre and posttest scores on van Hiele geometric

thinking level test and mathematics and geometry attitude scales are controlled.

Null Hypothesis 8:
Hope; - Moei — Wrr =0

There will be no significant effects of methods of teaching (drama based
instruction versus traditional teaching method) on the population means of the
seventh grade students’ delayed posttest scores on angles and polygons
achievement when students gender, mathematics grade in previous year, the
posttest scores on the angles and polygons achievement test, and the circle and
cylinder achievement test, pre and posttest scores on van Hiele geometric

thinking level test and mathematics and geometry attitude scales are controlled.

Null Hypothesis 9:
Hop7; : Mosi — Hrr =0

There will be no significant effects of methods of teaching (drama based
instruction versus traditional teaching method) on the population means of the

seventh grade students’ delayed posttest scores on the circle and cylinder
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achievement test, when students gender, mathematics grade in previous year,
the posttest scores on the angles and polygons; and the circle and cylinder
achievement tests, pre and posttest scores on van Hiele geometric thinking

level test and mathematics and geometry attitude scales are controlled.

1.5 Definition of the Important Terms

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

Mathematics grade in previous year: Students’ mathematics grades at
their sixth grade report cards. This information was obtained from school
administration.

Drama based instruction: Drama based instruction is an exploratory and
experiential approach to learning that involves the interaction of mind and
knowledge; sensory and kinesthetic experiences; evaluation and decision
making; understanding of the how, the why and why not of complex issues
(Martin-Smith, 1993). It creates student focused as-if worlds that embed
problems within situations where meaningful learning is fostered. As active
learners, students construct their own knowledge by means of their experiences
rather than just absorbing what is given. It presents opportunities for students to
respond and interact in imaginative situations with their whole being (Wagner,
1985). Students have chances to engage in the process of abstraction and
generalization in the ways of using their bodies and imagination. The
collaborative aspect of drama based instruction promotes communication
among students and between students and teacher. The role of the teacher is
the facilitator of students’ exploration, development, expression and
communication of ideas, concepts and feelings rather than the direct information
giver.

The traditional instruction environment: It is based on a textbook approach,
using chapters of a textbook related to topics. It is teacher-centered and
involves lecturing and sometimes questioning. Generalizations, rules and
definitions are given firstly as a top down approach, and then examples are

provided. The students listen and take notes in their own places.
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1.6 Significance of the Study

The purposes of this study were to examine the effects of drama based
instruction on seventh grade students’ geometry achievement; geometric
thinking level; attitudes towards mathematics and geometry; and retention of
achievement compared to the traditional teaching; to get the students’ views
related to the effects of drama based instruction on their learning, friendship
relations, awareness of themselves, and the role of teacher and students; and to
get the view of teacher who was present in the classroom during the treatment
on drama based instruction.

There is a wealth of publications explained the advantages of using drama
in education settings. However, few of them focused on drama based instruction
in mathematics and presented results of an empirical study. Considering this
fact, there is a need to design an experimental study on drama based instruction
in mathematics and to report the benefits of drama based instruction determined
by quantitative measures. On the other hand, quantitative and qualitative tools
can serve complementary functions: qualitative investigation can be used to
answer the question of “how drama brings its benefits” after answering
quantitative questions. Therefore, combining quantitative and qualitative data
provides a more complete picture of the issue. From this perspective, this study
will bring illumination and give deep explanation on the effects of drama based
instruction in mathematics.

As stated previously, the use of drama in mathematics education is barely
seen. This situation brings the question of “Is it possible to use drama in
mathematics education?” This research will offer an answer to this question.

This study is a rudiment to develop different and appropriate drama lesson
plans in mathematics. The lesson plans developed in the study will be very
helpful for future mathematics teachers and researchers as there is no drama
based geometry lesson plans.

Findings will be significant in validating the use of drama based instruction
in geometry. Information derived from this study can serve as foundations for
development of curricular considerations. The curriculum developers might
modify the curriculum according to the outcomes of the study. For example

drama based lessons will be suggested in elementary grades. Moreover,
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preservice teacher education might be affected with the result of the study.

Drama training will be offered for the preservice teachers.

1.7 Assumptions

2. All tests were administered to the experimental and control group
under the same standard conditions.

3. The subjects of the study were sincere while responding to the test
items and interview questions.

4. Students from different classes did not interact and communicate
about the items of post and delayed achievement tests before administration of
these tests.

5. The differences of implementers have no effect on the results of the

study.

1.8 Limitations

1. The study was not a true experimental study since subjects were not
randomly assigned to the experimental and the control group.

2. The results of the study are limited to the population with similar
characteristics.

3. The students’ prior achievement was not taken into consideration.
Instead, the prior van Hiele thinking level and mathematics grade in previous
year were assessed. Researches (Fuys, Geddes, & Tischler, 1988; Senk, 1989;
Shaughnessy & Burger, 1985; Usiskin, 1982) have revealed that students’ van

Hiele level is a good predictor of the students’ achievement on geometry.
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CHAPTER 2

REVIEW OF THE RELATED LITERATURE

2.1 Geometry

Geometry is our human heritage from all cultures (Hartfield, Edwards, &
Bitter, 1997). It has a prominent place in mathematics curriculum as well
(Keiser, 1997). School geometry allows students to develop insight to
understand other mathematical concepts and connect ideas across different
areas of mathematics (Mammana & Villiani, 1998; Muschla & Muschla; 2000;
NCTM, 2000). In addition to the value of geometric ideas in understanding other
areas of mathematics, it is helpful to make the students realize the beauty of
mathematics (Serra, 1993). Another reason of the importance of geometry is
that many ideas like symmetry or generalization can help students increase
insights into the nature and beauty of mathematics (NCTM, 2000). Furthermore,
geometry knowledge is very useful to solve everyday life problems like
measurement of lengths, drawing, reading maps, etc. (Bussi & Boero, 1998;
Kenney, Bezuszka, & Martin, 1992). Therefore geometry knowledge is very
useful not only inside the school but also outside the school. As NCTM (2000)
summarized that while students engage with the topics of geometry, they gain
an understanding both the spatial world and other topics in mathematics and in

art, science, and social studies.

2.2 Development of Geometry Concept

Piaget and Inhelder (1956) suggested that a child’s representation of
space is constructed through social interaction and active engagements with
their surroundings. According to them, the children’s geometric thought
progresses through the following sequence: topological relationships
(connectedness, enclosure and continuity), projective relationships (rectilinerity)

and Euclidean relationships (angularity, parallelism and distance) (Piaget &
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Inhelder, 1956). They claimed the progression through these four steps is the
result of the followings; an individual’s maturation, social interaction, actions on
the surroundings (either physical or mental), and the disagreement with
disequilibrium and following resolution of the conflict by the processes of
assimilation and accommodation.

Similarly, van Hiele (1986) constructed a model that explains the stages of
human geometric reasoning. The van Hiele model of geometric thinking appears
similar in structure to Piaget’'s developmental stages, but the properties of these

two models are different.

2.3 Van Hiele Geometric Thinking Levels

According to van Hiele (1986), all human being progresses through five
stages named as visual level, descriptive level, theoretical level, formal logic

and the nature of logical laws.

2.3.1 Level O (The Visual Level):

Students first learn to recognize a shape by its appearance as a whole or
through some physically qualities such as “fatness”, "pointiness", etc. They
cannot notice the properties of components. If students are introduced to a
certain shape, then they are able to name when they see it again but without
giving explanations concerning properties of its parts. For example, they may
believe that a given figure is a rectangle because "it looks like a picture frame."

Fuys, Geddes and Tischler (1988; p. 58-59), identified the descriptors for
this level as follows;

Students at this level;

1. identifies instances of a shape by its appearance as a whole

a. in a simple drawing, diagram or set of cut-outs,

b. in a different positions,

c. in a shape or other more complex configurations,

2. constructs, draws, or copies a shape,
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3. names or labels shapes and other geometric configurations and uses
standard and/or nonstandard names and labels appropriately,
compares and sorts shapes on the basis of their appearance as a whole,
verbally describes shapes by their appearance as a whole,
solves routine problems by operating on shapes rather than by using
properties, which apply in general,

7. identifies parts of a figure but
a. does not analyze a figure in terms of its components.
b. does not think of properties as characterizing a class of figures.

c. does not make generalizations about shapes or use related language.

2.3.2 Level 1 (The Descriptive Level)

At descriptive level, students reason about geometric concepts by means
of an informal analysis of their parts and properties. These properties could be
realized by a variety of activities such as observation, measuring, cutting, and
folding. At this level necessary properties of the figure could be understood. For
example, the student knows the properties of a square such as; a square has
four congruent sides; a square has congruent diagonals; a square has four right
angles; the diagonals of a square bisect each other; the diagonals of a square
are perpendicular; opposite sides of a square are parallel. However each
property is perceived as isolated and unrelated, no property implies any other.
Therefore, relations between properties and definitions are not understood.
According to Fuys et al., (1988; p. 60-63), the descriptors for this level are as
follows;

Students at this level;

1. identifies and tests relationships among components of figures,

2. recalls and uses appropriate vocabulary for components and relationships,
a. compares two shapes according to relationships among their
components,

b. sorts shapes in different ways according to certain properties, including

a sort of all instances of a class from non-instances,

4. a. interprets and uses verbal description of a figure in terms of its

properties and uses this description to draw/construct the figure,
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b. interprets verbal or symbolic statements of rules and applies them,
discovers properties of specific figures empirically and generalizes
properties for that class of figures,

a. describes a class of figures (e.g., parallelograms) in terms of its
properties,

b. tells what shape a figure is, given certain properties,

identifies which properties used to characterize one class of figures also
apply to another class of figures according to their properties,

discovers properties of an unfamiliar class of figures,

solves geometric problems by using known properties of figures of figures
or by insightful approaches,

formulates and uses generalizations about properties of figures (guided by
teacher / material or spontaneously on own) and uses related language
(e.g., all, every, none) but

a. does not explain how certain properties of a certain figure are
interrelated.

b. does not formulate and use formal definitions.

c. does not explain subclass relationships beyond checking specific
instances against given list of properties.

d. does not see a need for proof or logical explanations of generalizations
discovered empirically and does not use related language (e.g., if-then,

because) correctly.

2.3.3 Level 2 (The Theoretical Level)

Students logically order the properties of concepts, form abstract

definitions, and distinguish between the necessity and sufficiency of a set of

properties in determining a concept. The relationship between properties can be

seen, hierarchies can be built and the definitions can be understood, properties

of geometric figures are deduced one from others. For example, the student can

see that a square is a rectangle; but a rectangle may not be a square. However,

the importance of deduction cannot be understood at this level. According to

Fuys et al., (1988; p. 64-68), the descriptors for this level are as follows;

Students at this level;
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1. identifies different sets of properties that characterize a class of figures and
test that these are sufficient,

a. identifies minimum sets of properties that can characterize a figure,

b. formulates and uses a definition for a class of figures,

2. gives informal arguments (using diagrams, cutout shapes that are folded, or
other materials),

a. justifies the conclusion using logical relationships, having drawn a conclusion
from given information.

b. orders classes of shapes.

c. orders two properties.

2.3.4 Level 3 (Formal Logic)

This level is treated as the essence of mathematics by van Hiele (1986)
since thought on this level is concerned with deduction. Students at this level
reason and organize proofs logically. They can construct proofs of theorems,
understand the role of axioms and definitions, and the meaning of necessary
and sufficient conditions. As the proof is constructed rather than memorized, it is
not forgotten thereby can be reconstructed. Students understand the fact that
the definition of “quadrilaterals in which all sides and angles are equal” and the
definition of “quadrilaterals in which all angles are perpendicular and adjacent
sides are equal”’ could be proved to be equal and both can define a square.
According to Fuys et al., (1988; p. 69-70), the descriptors for this level are as
follows;

Students at this level;

1. recognizes the need for undefined terms, definitions, and basic assumptions

(e.g., postulates),

2. recognizes characteristics of a formal definition (e.g., necessary and
sufficient conditions) and equivalence of definitions,
3. proves in axiomatic setting relationships that were explained informally on

level 2,

4. proves relationships between a theorem and related statements (e.g.,
converse, inverse),

5. establishes interrelationships among networks of theorems,
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6. compares and contrasts different proofs of theorems,

7. examines effects of changing an initial definition or postulate in a logical
sequence,

8. establishes a general principle that unifies several different theorems,

9. creates proofs from simple sets of axioms frequently using a model to
support arguments,

10. gives formal deductive arguments but does not investigate the axiomatic

themselves or compare axiomatic systems,

2.3.5 Level 4 (The Nature of Logical Laws)

Students compare different geometries based on different axioms and
study them without concrete models. They can establish consistency of a set of
axiom, and equivalence of different sets of axioms, create an axiomatic system
for a geometry. Theorems in different axiomatic systems could be established.
According to Fuys et al., (1988; p. 71), the descriptors for this level are as
follows;

Students at this level;

1. rigorously establishes theorems in different axiomatic systems (e.g., Hilbert’s
approach to foundations of geometry),

2. compares axiomatic systems (e.g., Euclidean and non-Euclidean
geometries); spontaneously explores how changes in axioms affect the
resulting geometry,

3. establishes consistency of a set of axioms, independence of axiom, and
equivalency of different sets of axioms; creates an axiomatic system for a
geometry,

invents generalized methods for solving classes of problems,
searches for the broadest context in which a mathematical theorem/principle
will apply,

6. does in-dept study of the subject logic to develop new insights and

approaches to logical inference.

To sum up, the first level geometric thinking begins with nonverbal

thinking. The student at level 0 perceives a figure as a whole shape and does
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not perceive their parts. He/she might say, "It is a rectangle because it looks like
a door". At level 1, properties can be recognized but properties are not yet
logically ordered. At level 2, properties are logically ordered; one property
precedes or follows from another property. But at this level, the intrinsic
meaning of deduction, that is, the role of axioms, definitions, theorems, and their
converses are not understood. At level 3 deduction and construction of proof
can be understood. Different axiomatic systems can be understood at level 4.
This model has been studied and validated by numerous researchers (Burger &
Shaughnessy, 1986; Fuys, Geddes & Tischler, 1988; Hoffer, 1981; Mayberry,
1981; Moody, 1996; Moran, 1993; Senk, 1983; Senk, 1989; Usiskin, 1982;
Villiers & Njisane, 1987).

2.3.6 Properties of van Hiele Geometric Thinking Levels

As van Hiele (1986) stated geometric thinking levels have the following
properties;

Levels are sequential. That is, one cannot be at van Hiele level n without
having gone through n-1 and earlier. The student can, however, be thought to
stimulate a level by performing algorithmically on that level. This was named as
reduction of levels. In this case, the student is often applying rules that he does
not understand and may consider arbitrary. For example a student just copies a
proof without mastering level 3, memorizes properties of a figure without
understanding before mastering level 1.

Progress from one level to the next level depends more on the content and
methods of instruction than on age or biological maturation. A teaching-learning
process is necessary to move the student from one level to the next.

Each level has its own linguistic symbols and its own structure connecting
those symbols. While talking on geometry, two people reason at different levels
cannot understand each other. If instruction assumes the student is one level
while the student is on a lower level, communication problems between the
instruction and the student will appear.

The products of the activities at one level become the objects of study at
the next level. At each level of thought, what was intrinsic in the preceding level

becomes extrinsic. In other words, the object of perception at the previous level
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becomes the object of thought or study at the next level (Mayberry, 1981).
According to Fuys et al., (1988), objects of thoughts at level 0 are geometric
figures. At level 1, classes of figures, which are the outcome of the level 0, are
the objects of thoughts. By this level students begin to discover the properties of
figures. The properties of the figures become objects of thought at level 2.
Objects of thought of the level 3 are the ordering relations of the properties of
figures. At level 4, the objects of thoughts are the foundation of these ordering

relations.

2.4 Students’ Understanding of Angles

Clements and Battista (1992), Krainer (1991), and Mitchelmore (1997)
pointed out that the concept of angle has a prominent place in development of
geometric knowledge. In the book of The Child’s Conception of Space, Piaget
and Inhelder (1956) suggested that angle is quite complex concept for student
in the early grades of elementary school. The multifaceted nature of this concept
makes it a difficult concept for students (Mitchelmore & White, 2000). Students
generally lack of understanding of angle concepts and held many
misconceptions about angles (Fuys, Geddes & Tischler, 1988; Kopelman, 1996;
Matos, 1999; Mitchelmore & White; 2000; Prescott, Mitchelmore, & White, 2002;
Scally, 1991; Ubuz, 1999).

Mitchelmore and White (2000) suggested that students initially be familiar
with apparent similarities between angle experiences and form separate angle
concepts based on physical angle situation such as roof, road junction, hills and
tiles. After that they recognize profound similarities between these situations
and form angle concepts related to physical angle context like corner, slope and
turn. In the last step, students identify even deeper similarities between contexts
and form an abstract angle concept that gradually generalizes to include all
angle contexts.

Scally (1991) carried out a study on ninth grade students conceptions of
angle and showed that the students’ conceptions of angles were prototypical.
Students generally drew angles with one arm oriented on a horizontal line. They
tended to draw right angles and acute angles when they were asked to draw

arbitrary angles. Few numbers of students drew obtuse angles, and very few
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ever drew straight angles. The right angles they drew were most often oriented
to face toward the right hand edge of the page. Students gave the standard
representations of angles that presented in most textbooks. Many students
ignored relevant attributes, such as straightness. They seemed to focus on only
one attribute rather than all attributes necessary for accurate identification of
angles. Related with the size of angles, many students were considered the
length of rays as size of angle. Very few numbers of students understand the
relations between the properties of angles. Some students identified angles as
polygons such as triangle and rectangle.

Fuys et al., (1988) conducted a research on students understanding of
angle. They showed that students have limited vocabulary about angle. For
example instead of the word “angle”, they used the some other words like
“slanty”, “point”, “vertex”, and “triangle”. Another finding was that orientation of
the angles also affected the students’ perceptions. For example, students could
not identify a right angle unless one of its sides was vertical and the other was
horizontal. Other misconception about the right angle was that some students
believed that all right angles point to the right and that all angles needed to have
one ray that was horizontal.

Kopelman (1996) also studied on the conceptions of angle. He found that
top-ability 12" grade students, experienced mathematics teacher and
professional mathematician have difficulties in applying the notions of angle. He
asked the question of “given a space and a point outside the line, how many
planes in space may be drawn through this point which make an angle of thirty
degrees with the given line?”. None of the subjects felt the need in calculations,
they relying upon imagination, or their own drawings. Almost all of the
respondents were responded wrongly as assuming only two possible angles
could be drawn.

Keiser (1997) studied on sixth-grade students' understandings of angle
concepts and found out students’ understandings of angle concepts are
disconnected and fragile. Student concept images of angle tended to focus on
one of the three qualities of the angle: its ray, its vertex, or its interior. Students
easily identified some of the angles but not some sorts. For example, while the
interior angles of convex polygons easily identified, angles found in the exteriors

of polygons, interior angles of a polygon that are greater than 180° are not easily
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identified. To determine the size of an angle, some students focus on the length
of the ray, the linear distance between two rays or the amount of space or area
between two rays. Students tend to focus on one of three aspects--the angle's
vertex, its rays, or its interior region. When comparing angle measures of two
angles, students would often use the words “narrower” and “wider”, which were
also used in place of “acute” and “obtuse”. Students often used the words,
“side”, “edge”, “vertex”, “point”, and “angle” interchangeably.

Ubuz (1999) investigated tenth and eleventh graders understanding of
angles according to their errors, misconceptions and gender. She found that
students had misconceptions on special angles constructed between a pair of
parallel lines cut by a transversal. She suggested that the reasons of students’
difficulties can be summarized as follows: students assumed something was
given by looking at the figures, they focused on the figure itself rather than its
properties, and they did not know the meaning of exterior and interior angles of
a triangle.

Matos (1999) carried out a study to investigate the ways of the geometrical
concept of angle are understood by individual students, and to analyze the
contexts involved in this understanding. He studied on the concept of angle in
16 fourth and fifth graders. His aims were to identify and categorize the
students' cognitive models and relate them to the van Hiele levels. According to
findings students' concepts of angles were grounded particularly in image
schemas produced by intrinsic bodily experiences with objects (corners, points),
actions performed on objects (opening, turning), actions performed by objects
(opening, pouring), or actions performed in relation to objects (going around).
According to him, when students refer to angles in general, the images of acute
and right angles came to their mind.

Prescott, Mitchelmore, and White (2002) interviewed with eight third grade
students on the concept of angle. They found that students’ difficulties could be
classified as matching, measuring, drawing and describing errors. According to
findings students who could not match the angle in a new context (e.g. doors)
with the angle in an existing context (e.g. pattern blocks) would not have
identified in the new context the two lines, the vertex, and the opening which are
the essential features of an angle. Students had difficulties in isolating the linear

parts of a concrete object that form the arms of the angle. Many objects, which
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form the arms of an angle, did not look like lines at all for the students. They
could only come to be regarded as lines when the child recognizes the angular
similarity between the situation where they occur and a more familiar situation
that is known to involve angles and where the lines may be more obvious. Once
students recognized that a context involves angles, they seemed to have little

difficulty with measuring angle size.

2.5 Students’ Understanding of Polygons

Hershkowitz and Vinner (1983), and Hershkowitz, Vinner and Bruckheimer
(1987) investigated concept images of students (grades five to eight) and
teachers on the concepts of polygons. They found out that each geometry
concept has one or more prototypical examples. Students generally attained
those prototypical examples; furthermore most of the students had those
prototypical examples as the concept image. Matos (1999) claimed that
prototype effect is that judging that certain members of a category are more
representative of the category than others. According to Hershkowitz (1987)
prototypes are generally a visual and found that students formed one or more
prototypical examples composed of the critical attributes of the concept together
with specific noncritical attributes that have strong, salient, visual characteristics.

Fuys et al., (1988) showed that some sixth-grade students described a
rectangle based on its appearance. Other students described it according to its
properties. Still other students described a rectangle as a special type of
parallelogram.

Prevost (1985) studied on identifying and defining polygons with seventh
and eight grade students. According to findings, students were not able to
identify common figures of rectangles, squares and trapezoids. Almost all the
students could not identified oriented figures different from anything they had
seen before. Almost all the students could parrot the definition they had learned
otherwise their definition was included the phrase of “looks like”. Wilson (1983)
investigated the relationships between the way students define the rectangle
and their choice of example. She found that the students’ choice of examples

was based on their own prototypes not on their definitions.
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Burger and Shaughnessy (1986) interviewed with students from
kindergarten to college on their understanding of polygons. According to their
findings, students gave visual prototypes to characterize polygons, when
identifying polygons they considered irrelevant attributes such as orientation of
the figure. Students could not determine the necessary properties to define a
shape. They sorted polygons by considering single attribute and prohibited class

inclusions among polygons.

Tsamir, Tirosh and Stavy (1998) investigated the ways students’
comparing various characteristics of polygons. As they found out students at
various grade levels argued that the equality of the sides and the equality of the
angles in any polygon are linked. They claimed that this condition directed
students to wrong conclusions.

Ubuz (1999) examined tenth and eleventh grade students’ understanding
of basic geometry concepts and showed that students did not know the meaning
of a triangle and the properties of exterior and interior angles of a triangle. They
thought that trapezoid as a parallelogram without thinking its properties. Another
finding related with polygons was that students applied the properties of regular
polygons to any non-regular pentagon.

Previous studies also found out that students have difficulties of
hierarchical classification of polygons (Burger & Shaughnessy, 1986; Duatepe,
2000b; Fuys et al., 1988; Usiskin, 1982). Some other studies revealed that
students’ choice of examples of geometric concepts and their definitions of the
same concepts do not match (Fuys et al., 1988; Hershkowitz, Vinner, &
Bruckheimer, 1987; Prevost, 1985; Shaughnessy & Burger, 1985; Vinner &
Dreyfus, 1989; Vinner, & Hershkowitz, 1980; Wilson, 1983).

Several studies revealed that a preferred position for the polygons has a
horizontal base (Fuys, 1985; Presmeg, 1992; Scally, 1991; Vinner &
Hershkowitz, 1983).

2.6 Students’ Attitudes toward Mathematics and Geometry

Attitude is a learned pattern of manners that is developed through one’s

environment (Thompson, 1993). It represents one’s feelings toward a given
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circumstances and affect one’s reaction to a particular situation. Aiken (1976)
defined attitude as a learned predisposition or tendency on the part of an
individual to respond positively or negatively to some object, condition, or
concept. According to McLeod (1992), attitude is the positive or negative degree
of affect associated to a certain subject.

Attitudes related to mathematics include liking, enjoying, and interest in
mathematics, or the opposite, and at worst math phobia (Ernest, 1989). Ma and
Kishor (1997) offered the definition of attitudes toward mathematics as an
aggregated measure of liking or disliking of mathematics, a tendency to engage
in or avoid mathematical activities, a belief that one is good or bad at
mathematics, and a belief that mathematics is useful or useless (p. 27).

Attitude is often considered in educational research since the
development of a positive attitude is desirable because of its association with
achievement (Nkwe, 1985). Ma and Kishor (1997) indicated there is a general
belief that children learn more effectively when they are interested in what they
learn and that they will achieve better in mathematics if they like mathematics.
On the other hand, the previous studies have not provided consistent findings
concerning the relationship between attitude toward mathematics and
mathematics achievement. A number of researchers have demonstrated that
there is a significant correlation between attitude and achievement (Aiken, 1976;
Davis, 2002; Haladyna, Shaughnessy, & Shaughnessy, 1983; Kulm, 1980; Ma,
1997; Ma & Kishor, 1997; Schoenfeld, 1989; White, 2001). However it cannot be
concluded that positive attitude always causes high achievement in
mathematics. For example, Kiely (1990) showed that on average a small
number of pupils who were not good enough in mathematics obtained high
scores in the attitude test. Another study suggested that extremely positive or
negative attitudes tend to predict mathematics achievement better than more
neutral attitudes (cited from Bergeson, Fitton, & Bylsma, 2000).

Ma and Kishor (1997) conducted a meta-analysis on 113 studies on
relation between attitude and achievement of mathematics. They found that the
overall mean effect size was statistically significant, relatively weak at the
primary school and stronger at the secondary school level. Ma and Kishor

(1997) also found that many children begin schooling with positive attitudes
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toward mathematics; these attitudes, however, tend to become less positive as

children grow up, and frequently become negative at the high school.

As cited by Bergeson, Fitton, and Bylsma (2000), students develop
positive attitudes toward mathematics when they see mathematics as useful
and interesting. Similarly, students develop negative attitudes toward
mathematics when they do not do well or view mathematics as uninteresting.
The development of positive mathematical attitudes is linked to the direct
involvement of students in activities that involve both quality mathematics and
communication with significant others within a clearly defined community such
as a classroom.

The middle grades are the most critical time period in the development of
student attitudes toward mathematics. Student attitudes toward mathematics
are quite stable, especially in Grades 7-12 (Bergeson, Fitton, & Bylsma, 2000).

In the case of geometry, Thompson (1993) showed that the curriculum in
which students learned geometry have an impact on students’ feelings and
believes toward mathematics. Capraro (2000) found out that attitude toward
mathematics has a positive strong relation with the geometry content

knowledge.

2.7 Drama and Drama Based Instruction

Contrary to common belief, drama is a learning medium rather than an art
form. The major difference between theatre and drama is that, drama is informal
and focuses on the process of dramatic enactment for the sake of the learner,
not an audience (Heinig, 1988). According to Way (1967) theatre is largely
concerned with communication between actors and audience, drama is largely
concerned with experience of the participants, irrespective of any function of
communication to an audience. To emphasize this difference, Farris and Parke
(1993) used the terms process-centered drama and audience-centered theatre.
The word ‘process’ usually indicates an ongoing event, unlike product, a term
that implies conclusion, result, and a finished object (Andersen, 2002). The
spontaneous self-expression of the individual is the important outcome of the

drama. This process allows the participants to synthesize and to translate
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concepts into a personally meaningful form. Therefore unlike theatre, product is
not the major goal in drama, emphasize is on the process (Fransen, 2003;
Heinig, 1988; Kelner, 1993; Kitson & Spiby, 1997; Porteous, 2003).

Another difference between drama and theatre is that the drama process is
not scripted as theatre; therefore it cannot be memorized. Since the process is
spontaneous and not rehearsed, it is often crudely performed. A polished
performance is not the goal of drama because it is not meant to be seen by an
audience. Acting or playing is not end itself but a means of exploring different
concepts and behaviors. Therefore participants need not to act as a
professional actors or actress, because the success of the activity is not
measured by the level of theatrical skill (Kelner, 1993).

As cited by Heinig (1988), American Alliance for Theatre and Education
defined drama as an improvisational, nonexhibitional, process centered activity
in which participants are guided by a leader to imagine, enact, and reflect upon
human experiences. Fransen (2003) defined drama as an activity based on
improvisation that is process-centered and used primarily for the personal
development of the participants.

When used as a method of learning, drama involves the interaction of mind
and information; sensory and kinesthetic experiences; evaluation and decision
making; understanding of how, why and why not of complex issues (Martin-
Smith, 1993).

Drama based instruction is a pedagogical method, which focuses on the
learning process of the participant rather than polished performance for an
audience. It is an exploratory and experiential approach to learning. According
to San (1996), drama based instruction is an instructional method for allowing
students to improvise and construct a meaning of a word, a concept, an idea, an
experience or an event by the utilization of theatre techniques and the play
processes. The term improvisation is the spontaneous use of movement and
speech to create a character or an object in a particular situation (Gallagher,
1997).

Briefly, drama based instruction is an inquiry method of learning involves
interaction and communication of students based on their sensory and

kinesthetic experiences.
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The “play way” of learning had become popular with the theory of “learning
by doing” (Dewey, 1938). Dewey recognized the need to make learning
meaningful. He also realized the usefulness of arts as representative of human
experience, not to be separate from or “above” other subjects, but as a central
part of learning. In his book, he mentioned child centered education and pointed
to change the center of the education from teacher to students. He mentioned
about “learning by doing” which can be reckoned as the roots of drama based
instruction. He stressed on the experience in learning and development. Drama
based instruction theory provides opportunities to “do” and to “play”.

Piaget indicated that dramatic play is directly related to the children’s
thought (Piaget, 1959). As he proposed the cognitive structure has two
processes: assimilation and accommodation. Play assimilates new experience
to cognitive structure that is also called schema. If the new information is
completely new and there is no existing schema to incorporate it into, or
contradicts the existing schema, then this must be accommodated so that the
new information may fit. As a result, new interconnections can be made. The
drama based instruction involves plays that can help children test out thoughts
and concepts and by so doing make sense of them through assimilation and
accommodation (Kitson & Spiby, 1997).

In drama based lessons, the classroom environment is a kind of open
classroom of the humanistic approach of education founded by Rogers (1983).
The climate of acceptance, psychological freedom and open communication are
provided; and different ideas, behaviors, feelings, values, and even mistakes of
the students are accepted. Self-actualization, students’ choice and decision are
encouraged. There is mutual trust and respect that are essential characteristics
for learning and development of self-esteem, in drama based lessons (Heinig,
1988; Kitson & Spiby, 1997). When students thrust, they can freely express
themselves. The more students feel comfortable, the more they learn. Because
of this, setting the appropriate atmosphere for the drama based activities is
important. Therefore a flexible environment should be created so that students
feel themselves in a comfortable environment to trust each other and
participants. Rogers (1983) differentiated two types of learning: cognitive
(meaningless) and experiential (significant). The key to the distinction between

these two is that experiential learning addresses the needs and desires of the
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learner. According to him all human beings have a natural inclination to learn;
the role of the teacher is to facilitate such learning.

Roger (1983) stated that significant learning occur when the subject matter
is relevant to the personal interests of the student. Learning which is challenging
to the self (e.g., new attitudes or perspectives) is easily assimilated when
external threats are at a minimum. The most lasting and pervasive learning is
self-initiated learning.

In drama based instruction, the role of the teacher is the facilitator of
students’ exploration, development, expression and communication of ideas,
concept and feelings rather than the direct information giver (Fransen, 2003;
Heinig, 1988; Morgan & Saxton, 1987; Wilhelm, 1998).

According to Andersen (2000), in drama based activities; teachers are not
the one who knows everything or the experts. Rather than that, they should
share the construction of the knowledge with the students. Wilhelm (1998)
stated that the teacher becomes a learner among learners, a participant, and a
guide, who lends expertise to the students drama based lessons.

Teachers can also control and guide activities, challenge and extent
thought by taking role just as students (Wilhelm, 1998). By this way, they can
give an immediate feedback when it is necessary. In this case, the
communication bond is stronger than simply observing (Heinig, 1988). Besides
providing an effective relationship and interaction for the teacher, taking role
also provides the controlling what students do. Since drama based instruction is
a planned learning experience, the teacher has the responsibility of designing,
organizing and controlling the lessons (Heinig, 1988). Bolton (1998) stated that
without the teacher in role the students’ activity would be similar to child play.
This means that the teacher’s intervention is needed in drama activities
whenever necessary.

The most important responsibility of the teacher is to foster communication
(Heinig, 1988). They must value and respect sincere, open, and honest
communication of the students. Teachers questioning is an encouraging way to
communicate in drama based instruction. They should ask real questions, which
can encourage the students more deeply into their thinking. The typical
teachers’ questions that indicate to the student that the teacher knows the

answers are avoided (Tarlington, 1985).
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As Kitson and Spiby (1997) stated most of all, teachers have responsibility
to make the drama interesting for the children. Because drama based instruction
is student-centered; it begins with the student (Courtney, 1990; Heinig, 1988;
Wilhelm, 1998). Students are active participants to the learning. As Neelands
(1984) suggested, “drama is dialectic rather than didactic form of learning
(p.54)”. They become a part of learning process rather than only observers or
passive receivers of the rich experience of learning. Therefore their learning is
deeper, and long lasting.

This method creates an environment in which students construct their own
knowledge by means of their experiences rather than imitating what has been
taught (Bolton, 1986). As they actively build their interpretations of the world,
they have more ownership of those thoughts. Concurrent with the
constructivists’ view, student builds their own knowledge of the world from their
perceptions and experiences (Simon, 1995).

Cooperation of the participant is encouraged. Social negotiation facilitates
the students to construct common interpretations of events and objects. If
learners actively build their interpretations of the world, they have more
ownership of those thoughts. Further, social negotiation promotes the
construction of common interpretations of events and objects (Heathcote, &
Herbert, 1985).

Drama based instruction provides students opportunities to take risk in
their learning without fear of punishment, to face and deal with human issues
and problems, as well as to reflect on the implications of choices and decisions
they may have made in the dramatic context (Farris & Parke, 1993).

Knowing each other better and appreciating themselves as human beings
is the one of the most important goals of the drama activities (Heinig, 1988;
Philbin & Myers, 1991). It allows children to put themselves into other’'s shoes.
Using personal experience helps students understand others’ points of view.
They have the opportunity to see the world from another point of view and to
respond as that person would respond. If the perspectives of others can be
understood, more tolerant understanding of others and more effective
communication will be developed (Heinig, 1988).

The pedagogical benefits of drama are stemmed from the connection

between the experiences of the learner and the subject matter (Courtney, 1990).
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The creative imagination and dramatic action are experienced together to make
meaning of the actual world (Freeman, 2000).

The only communication way for the students in traditional classroom is
listening; and students are inactive receiver in those settings. On the other
hand, drama itself is an important method of communication. It offers a variety
of communication experiences to the students (Heinig, 1988; Southwell, 1999).
In drama activities, students are encouraged to express their own ideas and to
understand the messages of others by using both nonverbal and verbal
communication.

Drama based instruction is in accordance with Howard Gardner’s theory of
multiple intelligences. Students with different intelligences can experience a
wide variety of activities offering them several ways of learning the concept
(Gardner, 1985).

2.8 Phases of Drama Based Lesson

Generally drama based lesson consists of three parts; introduction,
development, and quieting (Heinig, 1988).

In the introduction part, warm-up activities are used to lead everyone goes
in a relaxed mood, ready to work together in a harmony, trust each other and
also have fun. As Cottrell (1987; p.87) stated, 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. Warm-up activities also give
students some hidden clues about the rest of the lesson (Heinig, 1988).

In the development part, make-believe environment is created in which
students are pretending as if something is happening and/or as if be someone.
Make-believe atmosphere creates natural place for dramatics moments and
require abstraction and imagination. Make believe play brings a metaphor which
is a link constructed between the topic of the lesson and the real life. A frame
and roles that are associated with students’ actual experience and knowledge
from daily life examples, conditions and situations are presented to the student
to foster meaningful understanding.

Make believe play is “essentially a mental activity where meaning is

created by the symbolic use of actions and objects” (Bolton, 1986). Throughout
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any type of drama activity, there are a number of symbol systems used which
help create metaphor. These are “iconic” (the use of symbols; pictures, photos,
letters); “enactive” (people making sense of the world by participating in active
form) and “symbolic” (knowing through use of language) (Combs, 2001).

In this metaphoric environment, students are posed with dramatic moment
in which they faced with the tension of time, an obstacle to overcome, mission
to accomplish, or status to be challenged (Neelands, 1991). One of the key
concerns of the drama is creating dramatic moment. Dramatic moment, which
can also be called conflict or tension, means the struggle between opposing
forces (Andersen, 2000). This is a necessary element in dramatic structure,
since it gets the attention of the participants and keeps interest until it is
resolved. It also provides to create suspense that keeps the students in a state
of anticipation over the outcome of the problem (Heinig, 1988). By means of the
dramatic moment, students feel the necessity of the solving problem or
understanding the situation. In other words, conflicts provide motivation and
reasons for the learning.

Dramatic moments force students to remove the obstacle, or accomplish
the mission in given time. In order to get rid of these tensions, students have to
create some ideas, discuss their ideas with their friends. The pressure and
genuineness of the conflict can help children create new knowledge and make
different and necessary connections (Booth, 1985). This means that, dramatic
moment creates force to the participants to construct new knowledge and find
necessary relations.

One or more different drama techniques in education are used to enable to
achieve objectives of the lesson. Drama techniques determine the form of the
dramatic activity and the way of the students behave. For a particular lesson,
they are chosen by considering the appropriateness to the needs and
experience of the group, the content, available time and space so that they will
be effective (Neelands, 1991).

Lastly, in quieting phase, the key points of the activity are summarized.
Students review what they have learned either by answering or solving the
questions posed by the teacher, or presenting what they have learned by an
improvisation that requires the use of knowledge learned. This phase is

important to see whether learning and progress are accomplished or not.
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2.9 Drama Techniques

Not all drama techniques can be applied in every topic. If teachers have
repertoire of them, they can use a suitable one for a particular topic in a
particular grade level. The adoption of a drama technique is the teacher's
concern. Drama techniques can take various forms as follows:

Mantle of Expert: Students are given the role of experts in a particular
area, and the teacher-in-role asks for their suggestions to solve some conflicts
raised in the drama. Students become characters that are specialist and have
knowledge and skills about the situation such as mathematicians, social
workers, scout leader, director, etc. Generally the situation is task oriented so
that the expert understanding and skills are required to perform the task
(Heathcote & Herbert, 1985; Neelands, 1991).

Meetings: Students get together to hear news, plan action, make decision
together and propose strategies to solve problems that have emerged. The
meeting may be run by the teacher-in role or group of students (Neelands,
1991).

Role-Play: Students pretend to be a character by putting themselves in a
similar position and imagining what that character might say, think and feel
(Neelands, 1991).

Still- Image: In order to make clear and emphasize a moment, an idea, a
concept or a theme, students construct an image using their own bodies
(Neelands, 1991; Swartz, 2002).

Games: Traditional games or suitable variations of them are used to
establish trust, confidence or rules. They are selected to simplify a complex
experience; and can be used to put into the context of drama rather than played
for their own sake (Neelands, 1991).

Diaries, Letters, Journals and Messages: Diaries, letters, journals and
messages are written in or out of role to reflect on experience; to review work; or
to build up a cumulative account of a long sequence of work (Neelands, 1991).

Whole Group Role Play: The entire class (teacher as well) behaves, as
they were an imagined group facing a situation as it actually happening around

them. Language and manners are limited to the condition and the character
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involved. Therefore communication among the students must be appropriate to
the situation (Neelands, 1991).

Telephone Conversation: This occurs as two-way conversation between
pairs or one-way conversation where the group only hears one side of the
conversation. In order to explain the situation, and inform the person who have
missed some information, this technique can be used (Neelands, 1991).

Interviews: Interviews are challenging, and demanding situations designed
to reveal information, attitudes, motives, aptitudes and capabilities. Interviewer
has the charge of eliciting reaction through suitable questions (Neelands, 1991).

Hot Seating: Students, performing as themselves, have the opportunity to
question or interview a role-player who remains in a character. The individual
student sits in the "hot seat" and has questions fired at them that they have to
answer from the point of view of the role they are enacting. Improvisation may
be frozen and role player answers questions (Neelands, 1991; Swartz, 2002).

Overheard Conversation: Students heard a conversation and might not
know who the speakers are, or might know one of the speakers. The information
gathered from those conversions might be reported by spies, or be in the form
of gossip and rumor. These conversations add tension or information to a
situation that should not have been heard. The group can go backwards in time
to recreate key conversations that illuminate the present situation (Neelands,
1991; Swartz, 2002).

Reportage: This provides an interpretation of events, situations and
concepts through a journalist perspective and presents in the form of TV news
or documentaries. The students may be in media roles to reveal what has
happened from a distance, within emphasis on how events can be interpreted
by outsiders (Neelands, 1991).

Noises Off: The conflict and motivation result from a sense of threat or
danger, that is coming up but not actually present. Students work with/against
an imagined presence. For example they hide from an imagined enemy, or
prepare for a significant guest. They are given orders/instructions from an
outsider who they never meet face to face (Neelands, 1991).

Teacher-in-Role: The teacher manages the learning opportunities provided
by the dramatic context within the context by adopting a suitable role in order to;

excite interest, control the action, and invite participation provoke tension,
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challenge superficial thinking, create choices and ambiguity, develop narrative,
and create possibilities for the group to interact in role. The teacher is not acting
spontaneously but is trying to mediate her/his teaching purpose through her/his
involvement in the drama (Neelands, 1991; Swartz, 2002).

Role-Reversal: Students exchange their roles in some part of the activity.
As play-within play, and one group display to each other how they think and
behave (Neelands, 1991).

Forum-Theatre: A small group of students is engaged a situation or a
concept (chosen by the students to illuminate a topic or experience relevant to
the drama) while the others observe. Both the actors and the observers have
the right to stop the action whenever they feel it is losing direction, or if they
need help. Observers may step in and add a role or take over an existing one
(Neelands, 1991; Swartz, 2002).

Analogy: A problem is revealed through working on a similar situation that
reflects the real problem. Generally this technique is used where the real
problem is too familiar; connections can be made between familiar experience
and unfamiliar experience (Neelands, 1991).

Re-enactment: An event that is known, or has previously occurred, is re-
enacted in detail to show what might have happened, or in order to find out its
details. This may be a whole-group re-enactment, or small-group presentation
(Neelands, 1991).

Small-group play making: Small groups plan, arrange and present
improvisations as a means of representing an idea, a hypothesis, or show
different perspective of action. The improvisations express existing perspective
of a condition or experience (Neelands, 1991).

Flashbacks: Events from the past are blended with the presentation of
current events. This technique is frequently used in order to illustrate a
character's memories or to explain the outcome of certain actions. To recall
what happened in the past, to show the audience, what had happened in the
past.

Mimed Activity: Students act without speaking. This activity emphasizes
movement, actions and physical responses rather than dialogue or thoughts.
Speech can be included as an aid to enactment, encouraging a demonstration

or behavior rather than a description of it (Neelands, 1991).
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Writing in Role: Students are asked to write a letter, a report, etc. while
pretending that they are the character in the story like reporter (Neelands, 1991;
Swartz, 2002)

2.10 Researches on Drama

Previous researches revealed that drama has positive effect on language
development and communication skills (Ballou, 2000; Cebi, 1985; De La Cruz,
1995; Flennoy, 1992; Génen & Dalkilig, 1988; Omeroglu, 1990; Oztiirk, 1997).
Gonen and Dalkilig (1988) studied on the effects of drama on five — seven years
old children language development. They used an experimental design.
Peabody picture vocabulary test was administered as a pretest and after
completion of 13 weeks of drama activities, this test was administered again.
The treatment effect was significant for vocabulary gaining. They concluded that
the significant difference in the posttest indicated that experimental group
children had acquired more vocabulary than the control group children.

Omeroglu (1990) conducted a study on the effects of drama on verbal
creativity of 80 five- six year old children. Children’s verbal creativity was
measured by Torrance Creative Thinking Test. The findings revealed that drama
method is effective on verbal creativity of these preschool children. Cebi (1985)
studied on the effects of drama on communication and imaginative language
skills of high school graduates. As a result of the study, Cebi concluded that
drama enhances imaginative language skills. Oztiirk’s (1997) study was on the
effects of the drama on verbal communication skills of preservice teacher. In this
pretest posttest control group design, observation form to measure verbal
communication skills was the measuring tool. The comparison of pre and post
observation notes revealed that drama has positive effects of preservice
teachers’ verbal communication skills.

Flennoy (1992) studied the effects of drama on communication skills of first
grade students. The students were observed in three months and teachers were
interviewed. The findings claimed that drama increased the communication
skills and made students more willing to study. De La Cruz (1995) investigated
the effects of drama on language usage on social and oral expressive and

receptive language skills of children with learning disabilities. While the
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experimental group (n=21) participated in a 12-week drama program, the control
group (n=14) did not. The groups were given pre and posttests on the social
competence and school adjustment and language development test. Structured
interviews were carried out with the experimental group. Results indicated that
the difference between the mean gains of the experimental and control groups
was significant for social skills and oral expressive language in the favor of
experimental group. Interviews demonstrated that the experimental group
enjoyed the experience of learning through drama lessons.

Ballou (2000) studied on the effects of drama on communication skills and
attitudes toward school and learning of 24 at-risk sixth grade students. Twelve
pairs of at risk students were randomly selected to participate in a 20-week, 4.3
hours per week, in-school drama experience. The identified at- risk students
were matched, based on an at-risk index, reading level, discipline infractions,
age, and attendance patterns. This study lasted 20 weeks; during which time
the experimental subjects received 5,000 minutes of scheduled contact. The
results of this study indicated that drama had a significantly positive effect on
experimental students' communication skills and on their attitudes towards
school and learning.

Some researchers studied on the effects of drama on social characteristics
like socialization, empathy, self-confidence, self-image, self-actualization, and
self awareness (Akin, 1993; Farris & Parke, 1993; Freeman, 2000; Okvuran,
1993; Porteous, 2003; Yassa, 1999).

Akin (1993) studied on the effects of drama based instruction on third
graders socialization. She used pretest and posttest control group design.
Experimental group was received 10-week drama course. Both groups were
administered Moreno sociometry test as pre and posttest. At the end of the ten
weeks, there was an increase on the socialization level of the experimental
group.

Yassa (1999) studied on high school students’ perception of being involved
in drama and the effect of this involvement on their social interactions.
Purposive sample from two high schools consisted of two male and four female,
grade 10- 13 students and three teachers were observed and interviewed.
Interviews and non-participant observations were used for data collection.

Findings of the study showed that participating drama enhanced social
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interaction, self-confidence, and improved self-image. Students learned how to
control and express their emotions and feelings in acceptable ways, improved
their ability to express themselves effectively, developed an appreciation each
other and learned to recognize that person had abilities, contributions to make
and were more tolerant after drama activities.

Porteous (2003) investigated the value of drama in the development of the
awareness of self as perceived by young people aged between 16 and 21. She
interviewed with five drama participants from urban settings to get their
thoughts. Considering participant responses’, she concluded drama was helpful
for the young people’s understanding of themselves. They stated that they knew
when they have done good work.

Farris and Parke (1993) carried out an ethnographic study on five sixth-
grade students who participated in a three week session drama workshop to
find out what students thought about drama and how it helped them in the
classroom. The sample was chosen from nineteen students who were rated as
creatively gifted by a panel of art educators. Students and drama instructor
interviewed and drama workshop was observed. During the three-week session,
students were asked several oral questions related with their participation into
drama activities. According to the findings, students suggested that this
approach created an atmosphere of acceptance, increased cooperation, self-
confidence, self-actualization, and empathy. Student could freely take risks
without negative peer pressure.

On the other hand Freeman (2000) and Okvuran (1993) showed
contradictory results. Freeman (2000) examined the effects of participation of
drama on the self-concept, behavior, and social skills of third and fourth grade
children. A sample of 237 subjects, 119 from grade three and 118 from grade
four, were randomly selected and assigned to treatment and control groups.
Subjects in the treatment group participated in drama activities one day each
week, 40 minutes per day for 18 weeks and subjects in the control group
participated in regularly scheduled general music classes. The student self-
concept scale and the social skills rating system were used as pretest and
posttest measures. Results of the data analysis showed that the effects of
drama were not significant for self-concept, behavior, or social skills. Even

though significant treatment effects were not found, differences in gains were
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favorable on each of the dependent variables for the treatment group compared
to the control group.

Okvuran (1993) investigated the effects of drama on empathy skills and
emphatic tendency. The sample of this study consisted of sophomore and junior
of preservice teachers. Teacher candidates were received 14-week drama
courses and administered empathy scale as a pre and posttest. Analyses of the
results showed that there were no significant changes on empathy skills and
emphatic tendency.

The earlier studies revealed that drama has positive effects of critical
thinking (Fischer, 1989; Wetterstrand, 2002). Fischer (1989) examined the
effects of drama exercises on thinking and critical thinking skills. A total of 107
seventh grade students enrolled in junior high language arts were utilized in the
study. Both treatment and control groups received instruction in the district's
required mythology unit of study for seventh grade. Analysis of the data resulted
in significant correlation in thinking and critical thinking. Treatment groups
compared to control groups were significantly higher in thinking skill
development. Likewise, in development of critical thinking skills the treatment
groups compared to control groups were significantly higher.

Wetterstrand (2002) examined to what extent do elementary school
students express critical thinking in drama and what are the properties of this
thinking? During the investigation the researcher observed a five-grade class for
8 months. All student works in drama and student interviews about the work
were documented via a video record and serves as the raw data for the
researcher. The study displayed the nature of the critical thinking in which
students engage in drama activities. The research offered current conceptions
of educational drama and critical thinking as the bases from which to explore

children's ability to think critically while engaged in drama based instruction.

2.11 Researches on Drama based Instruction

Researches studied on relation between drama based instruction and
learning foreign language (Ay, 1997; Aynal, 1989).
Ay (1997) investigated on drama based instruction on learning foreign

language. In this descriptive study, she discussed how drama can be used in
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teaching foreign language effectively and suggested lesson plans in language
learning. Aynal (1989) compared the drama based instruction with lecturing on
third graders’ learning on English vocabulary and imperative sentences. He
revealed that drama based instruction has a significant positive effect on
students’ achievement.

Studies also showed that drama based instruction has positive effects on
standardized proficiency tests (Barnes, 1998a), and reading comprehension
skills (Dupont, 1989).

Barnes (1998a) studied on the effects of drama based instruction on third
grade social classes on students’ standardized proficiency achievement. She
described how drama was used in third grade social classroom to help make the
social studies curriculum content more meaningful and more accessible to
students. Beside the standardized proficiency test the observations and
interpretations of students’ experiences in drama social study lesson used as
the data of the study. She observed that students were making meaningful
connections between their lives and the curriculum that they were encountering.
They began to understand and use new vocabulary correctly in context.

Dupont (1989) carried out a study to measure the increase in reading
comprehension skills of fifth-grade reading students after their exposure to a
drama based instruction on children's literature reading. The sample consisted
of three groups, each having 17 fifth-grade remedial reading students. He used
a pretest- posttest control group design. First group was required participate in
dramatic activities that corresponded to the stories. Second group was required
to only read and discuss by traditional methods the same children's literature
stories as first group. The control group, continued with their usual curriculum
during the treatment period. Groups were given the Metropolitan reading
comprehension test of the reading diagnostic test as pre and posttest measures.
Analysis of variance showed that first group achieved significant mean gain
scores, whereas the other two groups mean scores showed no gain as
indicated by the pretest and posttest scores. However there were no significant
differences between posttest mean scores of the groups.

Prior investigations demonstrated that drama based instruction has
positive contributions on science achievement (Kamen, 1992; Kase-Polisini &
Spector, 1992; Selvi & Oztlrk, 2000; Warner & Andersen, 2002).



42

Kamen (1992) designed a study to investigate the effectiveness of drama
based instruction including the use of movement, pantomime, improvisation,
role-playing and characterization, in enhancing student understanding of
science concepts. The study was carried out in two elementary classrooms in
which drama based instruction is used as part of science instruction. Written
tests for the students; interviews with students and teachers; and direct
observations were the four measuring tools of the study. The results indicated
that the students' achievement improved on the content tests. Both the students
and the teachers reported benefits from drama, including a better understanding
of the concepts and an improved motivation and interest in learning science.
The students enjoyed the use of drama based instruction and felt they learned
more when this method was included.

Selvi and Oztiirk (2000) studied the effects of drama based instruction on
fifth grade student’s achievement on “body recognition” and attitude toward
science compared to traditional teaching. The treatment lasted four weeks
totally 24 lesson hours. The results revealed that experimental group was
significantly better on achievement test, but there were no difference between
groups on science attitude score.

Warner and Andersen (2002) carried out a study on a class of preservice
teachers who were enrolled in a science and language arts method course and
two second-grade classes. One of the second grade classes experienced the
drama based instruction on science inquiry lesson; the other was the control
group. The participants were separated into groups of three, each consisting of
two preservice teachers and one second grader. In the drama based instruction
the second graders were given the role of zoologist who had to decide how to
care for snails at the zoo and they were asked advice about snails as an expert
in the field. In the control group, the same preservice teachers and a different
group of second graders engaged in the same science inquiry, but without the
zoologist role of the second graders. The results revealed that the experimental
group student showed deep levels of learning engagement. They generated
their own questions in the role of expert scientist and then moved beyond role-
playing to think and question as expert scientists. In the control group, the
second graders were able to engage in the inquiry lesson successfully but had

to be assisted to a greater extent to further the inquiry. Engagement in the
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lesson did not occur quickly. While the experimental group ended up with
numerous pages of notes, the notes in the control group were only one or two
pages long.

Kase-Polisini and Spector (1992) described a quantitative study in which
high achieving science and mathematics students studied science concepts
through drama based instruction. For eight consecutive summers a group of
students attended a two-week program that was designed by a theater
education professor and a science educator professor. Participants were
instructed to produce a play to dramatize the specific math and science
concepts they were taught during the two-week experience. The researchers
found drama based instruction to be an effective strategy for teaching science.

The effects of drama based instruction on students’ achievement and
attitudes were examined in teaching Basic Rights and Duties in Liberal
Democracy unit of eight grade in a PhD study (Ustiindag, 1997). This study was
carried on 58 eight-grade students (30 were in experimental group and 28 were
in control group). Experimental group were taught the Basic Rights and Duties
in Liberal Democracy unit with drama based instruction. On the other hand
control group students were taught by traditional approach. According to the
findings a significant difference was found between the means of achievement
scores of experimental group and the control group. For the attitude score there
was a significant difference between the groups, as well. As a conclusion this
research, the researcher claimed that using drama based instruction on Basic
Rights and Duties in Liberal Democracy unit has a positive effect on 8" grade
students’ attitude the content area and achievement.

Kog (1999) investigated the effects of drama based instruction on fourth
grade students’ social sciences achievement compared to traditional teaching.
Experimental group was taught the topic of “Turkish movement to Anatolia” by
drama based instruction; the control group received traditional teaching. Results
revealed that experimental group got significantly better scores on achievement

tests related with the topic taught.
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2.12 Researches on Drama Based Instruction in Mathematics Education

There are very few studies focused on the use of drama based instruction
on mathematics education. A lack of qualified researchers (certified both
mathematics education and drama) in the field can be a reason of this. Beside
this, a resistance of principals and teachers to a new approach brings the lack of
the research on drama based mathematics education. Another reason may be
the deficiency of consensus on how should be a drama based instruction.
Different researchers have different perspectives. The most important reason
may be the fear of the idea that drama is not an appropriate teaching method in
mathematics education.

On the other hand it can be said that using drama based instruction is
fitting the mathematics education. As Bruner (1966) stated play is directed
towards abstraction. Creating an imaginary situation can be regarded as a
means of developing abstract thought. Since making abstracting is one of the
most important asset in mathematics education, one can say that drama based
instruction is very suitable in mathematics teaching.

Saab (1987) examined the effects of drama based mathematics instruction
on 87 sixth graders compared to textbook-oriented mathematics instruction. In
this pretest posttest experimental study, groups difference were analyzed using
student scores of mathematics achievement, attitudes toward mathematics, and
creativity. Once the pretests for the three dependent variables were given, the
experimental groups received eight weeks of Drama/Mathematics activities
during their regular mathematics classes. The control groups received textbook-
oriented mathematics instruction without any of the Drama methods integrated
into their classes. All students were then posttested with the mathematics
achievement test; mathematics attitude scale; and a creativity test. The pretest
and posttest scores were analyzed by means of analysis of covariance. The
results showed that drama based activities caused a significant increase in
levels of mathematics achievement related mathematics computation. Attitudes
toward mathematics and levels of creativity were not affected by the use of
drama based activities.

Omniewski (1999) studied on the effects of an arts infusion approach on

the mathematics achievement of 49 second-grade students. Her aim was to



45

determine whether a significant difference existed in mathematics achievement
scores among an experimental group using an arts infusion approach (n=16), a
group using an innovative manipulative approach (n=16), or a group using a
traditional textbook approach (n=17). 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. Groups were taught the mathematics concepts
of patterning, sorting, classifying, and graphing by the same teacher for daily
periods of 45 minutes for six weeks. All three groups were pre- and posttested
using the textbook unit math test and the number patterns test. Six weeks after
the treatment, subjects were administered a delayed posttest to examine
retention among the groups. Results showed that all three groups’ scores
showed significant textbook unit math test regardless of instructional method.
However art infusion group surpassed the other two groups in gain scores on he
textbook unit math test. The biggest increase in the art infusion group's the
textbook unit math test scores occurred between posttest-1 and posttest-2,
indicating a more significant gain score difference in retention than among the
other two groups. As a result of this study, she claimed that use of an arts
infusion approach was found to be as effective as innovative manipulative or
traditional textbook approaches in teaching mathematics, and a significant gain
in retention of mathematics concepts occurred through the use of arts infusion.
Southwell (1999), on the other hand, gave only examples of using dramatic
moments to explore mathematical ideas, to challenge students and to develop
conceptual understanding at the beginning, at the middle or at the end of the

lesson.

2.13 Summary on Effects of Drama

When the literature on the effects of drama on the cognitive domain is
investigated, it is seen that drama based instruction
e develops critical thinking skills (Bailin, 1998; De La Roche, 1993; Kelner,
1993; San, 1996),
e supports reflective thinking (Andersen, 2002; Neelands, 1984),
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stimulates the imagination and promotes creative thinking (Annarella, 1992;
Bolton, 1988; Freeman, 2000; Heinig, 1988; Kelner, 1993; Morris, 2001;
San, 1996),

promotes language developments (Farris & Parke 1993; Heinig, 1988;
Kelner, 1993; Wagner 1985),

promotes problem-solving skills (Bolton, 1985; De La Roche, 1993;
Freeman, 2000; Heinig, 1988),

fosters decision making skills (De La Roche, 1993; San, 1996),

strengthens comprehension and retention (Annarella, 1992; Kelner, 1993;
Omniewski, 1999; Southwell, 1999),

promotes ability to work cooperatively (Farris & Parke 1993, Kelner, 1993,
Wagner 1985),

fosters think metacognitively (Andersen, 2002),

improves achievement in different content areas (Aynal, 1989; Barnes,
1998b; Dupont, 1989; Farris & Parke, 1993; Kamen, 1992; Kase-Polisini &
Spector, 1992; Kog, 1999; Omniewski, 1999; Saab, 1987; Selvi & Oztirk,
2000; Ustiindag, 1997),

promotes language developments (Cebi, 1985; Gdnen & Dalkilig, 1988;
Heinig, 1988; Kelner, 1993, Omeroglu, 1990; Ozturk, 1997), and

promotes communication skills (Ballou, 2000; Bolton, 1985; De La Cruz,
1995; Flennoy, 1992; Kelner, 1993; Southwell, 1997; Yassa, 1997).

Advantages of using drama on effective domain can be summarized as

follows; it

provides sensory awareness (Bolton, 1998; Heinig, 1988),

enhances the pupils’ self-esteem (Bolton, 1985; Yassa 1997),

improve self confidence (Bolton, 1985; Drege, 2000; Farris & Parke 1993;
Freeman, 2003; Porteous, 2003; Yaffe, 1989; Yassa 1997),

increases empathy and awareness of others (Annarella, 1992; Farris &
Parke, 1993; Heinig, 1988; Kelner, 1993; Wagner 1985; Yassa, 1999),
reinforces positive self-concept (Farris & Parke, 1993; Kelner, 1993; Wagner
1985), and

enhances emotional control (Courtney, 1990; Freeman, 2000).
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CHAPTER 3

METHODS

This chapter explains population and sample, measuring tools, variables,
procedure, teaching/learning materials, treatment, treatment verification,

methods for analyzing data and internal validity of the study.

3.1 Population and Sample

The target population consists of all seventh grade public primary school
students in Ankara. The accessible population is all seventh grade public
primary school students in Balgat district, Ankara. This is the population from
which the results of the study will be generalized.

There are 13 public primary schools having 32 seventh grade classes in
Balgat district. Total number of seventh graders in public primary schools in
Balgat district is about 1000. The school names, the number of seventh grade

classrooms, and class sizes are given in Table 3.1.

Table 3.1 Seventh grade classroom distributions with respect to public primary

schools in Balgat district

School names Number of seventh  Class Total number of
grade classrooms size seventh graders
Ahmet Barindirir i0O 3 ~34 ~102
Ulki Akin i0O 3 ~35 ~105
Tirk-is I00 2 ~30 ~60
Milli Egemenlik iOO 1 ~30 ~30
Ahmet Bahadir iOO 2 ~28 ~56
Arjantin i0O 2 ~40 ~80
Hasan Ozbay iO0O 2 ~20 ~40
Yasemin Karakaya iO0O 3 ~30 ~90
Balgat i0O 2 ~35 ~70
Mustafa Kemal i0O 3 ~30 ~90
Akpinar i0O 2 ~30 ~60
Kilig Ali Pasa iO0O 3 ~35 ~115
Talatpasa 00 4 ~28 ~112
Total number 32 ~1000
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Since it was difficult to select a random sample of individuals, convenience
sampling was used in this study. The sample was the seventh grade students in
a public primary school in Balgat district of Ankara. There were three seventh
grade classes taught by two different mathematics teachers in this school. Two
classes constituted the experimental group (EG) and the other class constituted
the control group (CG). The groups were assigned as the experimental and
control group according to the time schedule of their mathematics lessons. Two
of the three classes had two hours of mathematics lessons at the same time. As
the researcher taught the courses in the EG, one of these two classes having
coinciding mathematics lesson was assigned randomly as the CG. The
remaining two classes were assigned as the EG. There were 34 students in
each class, hence the experimental group had 68 and the control group had 34
students. The sample size of 102 students constituted at least 10 % of the
population. The distribution of the subjects in the experimental and control

groups in terms of gender is given in Table 3.2.

Table 3.2 The distributions of the subjects in the EG and the CG in terms of

gender

Groups
EG (%) CG (%) total
Female 40 (58.8) 22 (64.7) 62 (60.8)
Male 28 (41.2) 12 (35.3) 40 (39.2)
Total 68 (100) 34 (100) 102 (100)

3.2 Measuring Tools

In order to gather data, five instruments were used in the study; two
achievement tests (one on angles and polygons, and the other on circle and
cylinder), van Hiele Geometric thinking level test, mathematics attitude scale,

and geometry attitude scale.
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3.2.1 Angles and Polygons Achievement Test

Angles and Polygons Achievement Test (APA) was developed to investigate
the students’ achievement on angles and polygons (see Appendix A). This test
consists of 17 open-ended questions, most of which have subtasks. Each task
together with its objectives is presented in Appendix B. In addition to these
subtasks, explanations required for some questions were also taken as different
tasks. Totally, this test includes 326 tasks, 72 of which were related with angles
and 254 of which were on polygons. Among the tasks related with angles, there
were tasks on adjacent, vertical, corresponding, congruent, interior, and exterior
alternate angles. The tasks on polygons were about identifying polygons namely
triangle, square, rectangle, diamond, parallelogram, trapezoid, and rhombus;
and the perimeter and area of polygons. Each task was assessed by giving one
for each correct answer and zero for each incorrect answer. Therefore, possible

maximum score for the APA was 326.

3.2.2 Achievement Test on Circle and Cylinder

In order to determine students’ achievement on circle and cylinder, Circle
and Cylinder Achievement Test (CCA) was developed (see Appendix C). It
involves 15 open-ended questions containing subtasks. Each task together with
its objectives is provided in Appendix D. Explanations required for some
questions were also taken as different tasks. This test contains 42 tasks, 36 of
which were on circle and six were on cylinder. The tasks on circle were
specifically on the concept of circle, radius, diameter, position of a line and circle
with respect to each other (tangent, chord); arcs and angles of circle (inscribed,
central angle); perimeter and area of a circle. The tasks on cylinder were
particularly on the drawing and explanations of open form of cylinder, and area
and volume of a cylinder. Each task in this test was assessed by giving one for
each correct answer and zero for each incorrect answer. Therefore, possible

maximum score for the CCA was 42.
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3.2.3 Van Hiele Geometric Thinking Level Test

In order to determine students’ geometric thinking levels, the van Hiele
Geometric Thinking Level Test (VHL) including 25-multiple choice questions
developed by Usiskin (1982) was used (see Appendix E). In this test, the first
five items represent level 1, second five items represent level 2, the third five
items represent level 3, the fourth five items represent level 4, and the last five
items represent level 5. Since the primary school mathematics leads students
only reach to the third level (van Hiele, 1986), merely the first 15 questions were
considered in the study. The questions in the first level are related to identifying
triangle, rectangle, square, and parallelogram. The questions in the second level
are about the properties of square, rectangle, diamond, rhombus, isosceles
triangles, and radius and tangent of circle. The questions in the third level are on
ordering properties of triangle, simple deduction, comprehending hierarchy
among square, rectangle and parallelogram, and comparing rectangle and
parallelogram. The objective of each questions of the VHL is presented in
Appendix F. Each question in the VHL was assessed by giving one for each
correct answer and zero for each incorrect answer. Thus, the possible scores of
the VHL range from 0 to 15.

This test was translated into Turkish during a master thesis study (Duatepe,
2000a). In this study, Cronbach Alpha reliability measures were found as .82,

.51, and .70, for the first, second, and third level, respectively.

3.2.4 Mathematics Attitude Scale

The Mathematics Attitude Scale (MAS) developed by Askar (1986) was
used in order to determine students’ attitudes toward mathematics (see
Appendix G). It consists of 20 Likert type items with five possible alternatives as
strongly disagree, disagree, uncertain, agree, and strongly agree. Negative
statements were scored as 5, 4, 3, 2, and 1 and positive statements were
scored as 1, 2, 3, 4 and 5 according to the order of alternatives. Agkar (1986)
reported Cronbach alpha reliability coefficient of the scale as .96. The possible

scores on this scale range from 20 to 100.
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3.2.5 Geometry Attitude Scale

The Geometry Attitude Scale (GAS) was developed to determine students’
attitudes toward geometry (see Appendix H). This test was two-dimensional
having 12 items. Seven items (item number 1, 2, 6, 7, 9, 10, and 11) represent
interest and enjoyment dimension and five items (item number 3, 4, 5, 8, and
12) represent confidence and anxiety dimension. Students were asked to rate
statements by marking a five-point Likert scale with the alternatives of strongly
disagree, disagree, uncertain, agree, and strongly agree. Negative statements
were scored as 5, 4, 3, 2, and 1 and positive statements were scored 1, 2, 3, 4,
and 5 in the order of alternatives. The possible scores of the GAS range from 12
to 60.

3.3 Variables

Seven dependent and five independent variables were considered in this

study.

3.3.1 Dependent Variables

Dependent variables of the study are; students’ posttest scores on angles
and polygons achievement test (POSTAPA), on circle and cylinder achievement
test (POSTCCA), on van Hiele geometric thinking level test (POSTVHL), on
mathematics attitude scale (POSTMAS), and on geometry attitude scale
(POSTGAS); students’ delayed posttest scores on angles and polygons
achievement test (DELAPA) and on circle and cylinder achievement test
(DELCCA).

3.3.2 Independent Variables

Independent variables of the study are; methods of teaching (MOT),
students’ gender, mathematics grade in previous year (MGP), students’ pretest
scores on van Hiele geometric thinking level test (PREVHL), on mathematics
attitude scale (PREMAS), and on geometry attitude scale (PREGAS).
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34 Procedure

The aims of this study were to investigate the effects of drama based
instruction on seventh grade students’ achievement on geometry (angles and
polygons; circle and cylinder), retention of achievement, van Hiele geometric
thinking level, attitudes toward mathematics and geometry compared to the
traditional teaching; to get the students’ views related to the effects of drama
based instruction on their learning, friendship relations, awareness of
themselves, and the role of teacher and students; and to get the views of
teacher who was present on drama based instruction. The study was conducted
in mathematics courses designed to teach the regular topics of seventh grade
geometry, involving angles, polygons, circle, and cylinder. This is a quasi-
experimental study, in which two different learning environments, drama based
instruction and traditional teaching, were compared. While the EG learned
geometry with drama based instruction, the CG learned it with traditional
teaching. To familiarize the EG students with the researcher, the researcher
was present in the EG classrooms for two weeks prior to study.

The treatment in drama based environment included experiencing or living
an idea, a concept, or unit by expressing, explaining, discussing, criticizing, and
justifying ideas by taking roles in drama activities. This is an exploratory and
experiential approach to learning in which students are learning by living and
doing while pretending as something is happening and/or as someone. The
lessons in this environment were conducted by using the lesson plans
developed by considering criteria of drama based instruction. These lesson
plans were piloted on sixth, seventh, or eighth grade students from a school
other than the one used in the main study during the first semester of 2002-
2003 academic year. The purpose of piloting lesson plans is to test their
appropriateness for the specified topics, applicability in classroom settings, and
attractiveness to the students. More details about this piloting are given in
Section 3.5.

The traditional instruction environment, on the other hand, was based on a
textbook approach using chapters related to the angles, polygons, circle and
cylinder from llkégretim Matematik 7 (Yildinm, 2001), the adoptive text-book for

the seventh grade students.
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The two achievement tests used in this study, the APA and the CCA were
developed and piloted before the study. Details related to the development of
these instruments can be seen in Chapter 4. The final form of these tests were
administered as post and delayed posttest to both the EG and the CG. The time
allotted for the APA was one and half lesson hour without taking a break in
succeeding two lessons, for the CCA was one lesson hour. Prior to
administering the achievement tests, the researcher announced the students
that their scores from these tests would affect their course grade to make them
answer questions with diligence, dedicate the duration to the tests and show
serious effort in responding each question. The APA was administered as a
posttest upon the completion of the treatment on angles and polygons to
determine the effects of the drama based instruction on students’ achievement
on angles and polygons. The CCA was administered as a posttest to the
students upon the completion of the treatment on circle and cylinder to
determine the effects of the drama based instruction on students’ achievement
on circle and cylinder. The APA and the CCA were administered as delayed
posttests four months after the termination of treatment period, without students’
prior knowledge; to investigate the effect of drama based instruction on
students’ retention of achievement. Both the administration of the APA as post
and delayed post yielded Cronbach alpha reliability coefficient of .98, whereas
the administration of the CCA as post and delayed post yielded Cronbach alpha
reliability coefficients of .95 and .97, respectively, which indicate high reliability.

The geometry attitude scale used in this study was constructed prior to the
treatment. Further details of the piloting are included in Chapter 4. The time
allotted for the administration of this scale was approximately 15 minutes each
time. The GAS was administered as a pretest before the treatment to control
differences between groups statistically on their prior attitudes toward geometry.
It was administered as a posttest upon the completion of the treatment on
geometry to determine the effect of drama based instruction on students’
attitude toward geometry. The pre and post administration of the GAS yielded
Cronbach alpha reliability coefficients of .92 and .95, respectively, which
indicate high reliability.

In order to determine students’ geometric thinking levels, the van Hiele

geometric thinking level test was administered to both groups as pretest and
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posttest allowing approximately one lesson hour each time. Pretest was given to
control differences between groups statistically on their prior geometric thinking
level and posttest was administered upon the completion of the treatment on
geometry to determine the effect of drama based instruction on students’
geometric thinking level. For this study Cronbach alpha reliability coefficients of
the pre and post administration of the VHL were calculated as .43 and .60,
which indicate low and moderate reliability, respectively.

Mathematics attitude scale was used to determine students’ attitudes toward
mathematics. This measuring tool was administered to both groups as pretest
and posttest, allowing approximately 15 minutes each time. Pretest was given to
control differences between groups statistically on their prior attitude toward
mathematics and posttest was administered upon the completion of the
treatment on geometry to determine the effect of drama based instruction on
students’ attitude toward mathematics. In this study, Cronbach alpha reliability
coefficients of the pre and post implementation of the MAS were found as .95
and .96, respectively, which indicate high reliability.

The students in both groups were taught the same mathematical content at
the same pace in the second term of the 2002-2003 academic year. Treatment
period lasted 25 lesson hours. There were four mathematics classes in each
week, two of which were at the same day. Each lesson lasted 40 minutes. To be
able to use drama based instruction effectively and efficiently in the classroom,
it requires necessary training like a master degree on drama, or at least drama
training given by associations like Contemporary Drama Association (Okvuran,
2001). Since the researcher attended 168 hours drama courses given by
Contemporary Drama Association, she had the necessary qualification. On the
other hand, the classroom teacher did not have this training. Moreover, the
minimum course of 52 hours lasts 14 weeks, which is quite long time to train the
classroom teacher to instruct drama based lessons. For these reasons, the EG
was instructed by the researcher with the presence of classroom teacher to
control the flow of the lesson in terms of the objectives covered and the
researcher bias. The CG, however, was instructed by the classroom teacher.
The researcher was also present in the CG classroom two lesson hours a week
which were not coinciding the EG mathematics lessons. The teaching in both

groups was conducted in their regular classrooms.
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Follow up interviews were conducted with 13 students from the EG to get
their views related to the effects of drama based instruction on their learning, on
their friendship relations, on their awareness of themselves, and the role of
teacher and students in drama based instruction environment. Furthermore, to
get the views of the teacher on drama based instruction, an interview was
carried out with the classroom teacher who was present in the EG during the
study. The students were selected by taking into consideration; degree of
participation to the drama activities, gender, their post geometry attitude score
and their total achievement scores computed by adding their achievement
scores from both the post implementation of the APA and the CCA, to have the
best representative sample. The degrees of participation were scored by the
researcher and the classroom teacher according to their consensus about
students’ participation levels in the activities. Students were graded between
one and five reflecting the degree of their participation to the activities in terms
of demonstrating enjoyment in being involved in activities, working well in group
works, interpreting and analyzing the work of others, contributing to the
discussions and criticizing the ideas willingly. The characteristics of the interview
subjects in terms of gender, quartiles of geometry attitude score and total
achievement test score and the degree of participation appear in Table 3.3. For

the confidentiality, students are referred by numbers instead of their real names.

Table 3.3 The distribution of interviewees in terms of the degree of participation,
gender, quartiles of geometry attitude score and total achievement test score
Student The degree of Gender Quartile of  Quartile of

participation POSTGAS TOTALACH
S1 5 M 4th 3rd
S2 5 F 3 4th
S3 4 F 4t 3rd
S4 4 M 4t 4th
S5 4 F 18t 4th
S6 3 M 4th 3rd
S7 3 F 3 4th
S8 3 F 2nd 4th
S9 2 M 2nd 4th
S10 2 F 4t 4th
S11 1 M 2nd 3rd
S12 1 F 1St 2nd
S13 1 M 2nd 1st




56

Each interview was conducted individually in a quiet area of the school like
the library or an empty classroom and audio-taped. In order to increase the
probability of honest responses, the interviewees were informed that their
names and other personal information would be kept confidential and would not
be used in the research report. Although there was no time limitation in the
interviews, each individual interview lasted approximately 25 - 35 minutes.
Although interviews were primarily structured, some flexibility was provided by

reacting spontaneously to student’s explanations to make them clearer.

The interviewed students were posed the following questions:

Does drama affect your learning? How?

Are there any negative effects of drama on your learning?

Do you think, what was done during these units have affected friendship
relations in class? If yes, in what way? (Think about your relation with your
friends or relation between others based on your observations).

During these lessons, have you learned something new about yourself?
Do you realize any feature of yourself, you have never recognized before?

Do you think, in these lessons have the role of the students changed? Can
you compare the role of the students in these lessons with the role of the
students in the other lessons?

Do you think, in these lessons have the role of teacher changed? Can you
compare the role of the teacher in these lessons with the role of the teachers in

the other lessons?

The classroom teacher was asked the following questions in the interview:
What are the positive aspects of drama based instruction?
What are the negative aspects of drama based instruction?

What are your suggestions about the drama based instruction?

To sum up, the outline of the main study can be seen from Table 3.4.



Table 3.4 Outline of the procedure of the main study

57

Experimental

Group Control Group

Time Schedule

Pretests Van Hiele Geometric Thinking Level Test 31 March 2003
Mathematics Attitude Scale 31 March 2003
Geometry Attitude Scale 31 March 2003
Treatment Drama Based Traditional Teaching
Instruction on the on the Angles and 2 April = 1 May
Angles and Polygons Polygons 2003
(by the researcher) (by the teacher)
Posttest Angles and Polygons Achievement Test 5 May 2003
Treatment Drama Based Traditional Teaching
Instruction on the on the Circle and 6 May — 26
Circle and Cylinder Cylinder May 2003
(by the researcher) (by the teacher)
Posttests Van Hiele Geometric Thinking Level Test 27 May 2003
Mathematics Attitude Scale 27 May 2003
Geometry Attitude Scale 27 May 2003
Circle and Cylinder Achievement Test 28 May 2003
Interviews 29 May —
13 June 2003
Delayed Angles and Polygons Achievement Test 20 Sept. 2003
Posttests Circle and Cylinder Achievement Test 21 Sept. 2003

3.5 Development of the Lesson Plans Used in the Experimental Group

In developing the lesson plans, the objectives of the seventh grade
Education Ministry (MEB, 2000) were

considered to be able to cover each objective and behavioral objectives. So, the

geometry suggested by National

same content for both the EG and the CG was provided.

In order to develop drama based lesson plans, a list of criteria for drama
based instruction was developed after reviewing the literature (Adigizel, 1994,
Andersen, 2000; Cotrell, 1987; Glneysu, 1991; Heinig, 1988; Morgan & Saxton,
1987; Neelands, 1991; Nixon, 1988; San, 1996; Tarlington, 1985; Taylor, 2000;
Ustiindag, 1994; Ustiindag, 1997; Wilhelm, 1998). The criteria list and the
explanations of each criterion were as follows:

Social Metaphor: It is the links created between the topic of the lesson and
the real life to make abstract information more concrete and understandable to
the students. A frame and roles are associated with students’ actual experience
and knowledge from daily life examples, conditions, and situations to foster

meaningful understanding.
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Make-Believe Play: Doing as if something has happened / is happening and
pretending as if someone. Make-believe play creates natural atmosphere for
dramatic moments and requires abstraction and imagination.

Group work: Drama is generally a shared process. Students have
opportunity in drama activities to engage in important social and educational
interaction by working collaboratively for a common goal. Working
collaboratively for a common goal enables to increase communication and
motivation.

The students’ role: Students are active participants by doing, expressing,
explaining, justifying, drawing, measuring, comparing, finding, deciding,
discussing, criticizing, imagining etc. in the make believe play.

The teacher’s role: Teachers’ role as a guider is to facilitate exploration,
development, expressing and communication of ideas, concept and feelings.
Teacher should encourage students to express, discuss, criticize ideas by
accepting each other’s ideas, behaviors, feelings, and even mistakes. By asking
questions to the students, forwarding student questions to class and giving
necessary feedbacks, teacher enables effective communication. Teacher can
participate into the activities together with students. This creates effective
teaching relationship between the teacher and students, and enables teacher to
control and give direction to what is going on.

Warm-up activities: Drama based instruction generally begins with warm-up
activities. As Cottrell (1987; p. 87) stated, 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 the lesson. To put them in these moods, ice-
breaking activities are used as warm-up activities.

Drama techniques: Drama techniques determine the form of the dramatic
activity and how participants behave at particular stages of its development.
Some of the drama techniques are still images, holding a meeting, TV program,
writing in role, teacher in role, flashbacks, telephone conversation, letters and
mantle of expert. For a particular lesson, considering the appropriateness to the
needs and experience of the group, the content, available time and space they
are chosen.

Dramatic moments: They are tensions created to get the attention of the

students, to create interest about what happens next, to make the students feel
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responsible about learning, and to generate ownership about the situation.
Possible dramatic moments mentioned by Neelands (1991) are tension of
secrecy, mystery, an obstacle to overcome, time, personal challenge, test,
dependence on another, and status to be challenged.

Quieting activities: Either at the end of the lesson or in some part during the
lesson, what has happened throughout the lesson was discussed and assessed
by solving questions, summarizing concepts or repeating crucial parts. These
activities are important to see whether learning and progress are accomplished
or not.

Seventeen lesson plans, ten were on angles and polygons and seven were
on circle and cylinder, were developed by considering the above criteria. A
mathematics teacher in an elementary school and three instructors in
universities two of whom were certified on drama and one specialized on
mathematics education reviewed the lesson plans developed. These specialists
on drama checked the lesson plans to determine whether they are appropriate
as a drama based instruction. With their criticism and suggestions, the following
modifications were made;

e Additional drama techniques were added. For example, flashbacks in
lesson plan 12 were added. In that lesson, different positions of a line and circle
with respect to each other were improvised as still image at first. Then each
different position of a line and a circle were discussed. A drama technique of
flashback was very appropriate to recall the different positions of a line and a
circle.

o Warm-up activities were revised to make them more relevant to the
objectives of the lesson. For example, in lesson plan 16, following of a rolling
barrel with eyes was added to make the students imagine the movement of a
cylinder by considering its properties.

o More social metaphors were added. For example, a model of scissors
was included in lesson plan 1. By this way, an analogy between the vertical
angles and shape of scissors was provided.

The mathematics educator and the mathematics teacher examined the
lesson plans to determine whether they were mathematically correct and
appropriate for achieving the objectives. With their comments and

recommendations, the followings were done;
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o All lesson plans were checked to examine the consistency of the
objectives and contents.

e Directions in some lessons were modified to make them clear and
mathematically correct.

Furthermore, each lesson plans were piloted on six, seven or eight grade
classes in a state elementary school other than the one used in the main study.
This pilot study was conducted to check whether the lesson plans could be
applied in classroom settings, how the classroom settings should be arranged,
whether directions given were clear, how the classroom management could be
accomplished, and whether the objectives could be achieved. The pilot study
also provided the researcher to gain experience about the lesson plans and how
to use them in the classroom effectively. During the implementation of these
lesson plans, the classroom teachers were present in the classrooms. At the
end of each lesson, teachers gave some advices and suggested some
modifications related to the flow of the lesson. The following conclusions and
suggestions were taken in the consideration in order to revise the lesson plans
after the pilot study;

e Some breaks were recommended either at the end of the development or
quieting part to give students a chance to take notes.

¢ In some lessons clues were needed in order to help the students to deal
with the dramatic moments. For example, the students were given the dramatic
moment related to finding the password to get off the Pentagon building. The
password of the building was the sum of the interior angles of the Pentagon.
When the students were not able to give the correct answer, they were given a
clue such as “consider how many triangles can be drawn in that Pentagon”, “Is
the sum of interior angles of a triangle helpful in this situation?” etc.

e Teacher needed to take roles in order to control the students. For example,
in lesson plan 11, the teacher took the role of scout leader. But in the piloting of
the lesson plan the teacher had not taken any role.

Upon the completion of piloting lesson plans, they were ready to be used
(see Appendix 1). The objectives of each lesson plan together with their
evaluations according to the drama based instruction criteria are shown in

Appendix J.
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3.6 Treatment

While the EG learned geometry topics with drama based instruction, the CG
learned them with traditional teaching as usual, in the treatment phase. General
comparison of the EG and the CG in terms of physical environments, teacher’s

and students’ role, student interaction, and homework assignment is given in
Table 3.5.

Table 3.5 The comparison of the EG and the CG environment

Category Experimental Group Control Group
Physical The desks were arranged to create an empty Regular
Environment  space in the center of the classroom and to classroom
provide effective communication in groups. environment
Teacher’s Facilitator: helping students to explore, Information
role develop, express, discuss, and criticize ideas  giver, presenter

Active participant: taking roles to foster
communication and control the students easily

Students’ Active participants: taking roles; imagining; Passive
role communicating; exploring; deciding, receivers, note
measuring; calculating; criticizing, discussing, taker, listener
justifying, and expressing ideas

Students Students generally work in groups Students work
interaction alone
Homework ikdgretim Matematik 7 (Yildirim, 2001) ikdgretim
assignment Matematik 7

(Yildirnm, 2001)

The sequence of the treatment including topics covered and administration
of the tests in the EG and the CG is presented in Table 3.6. As seen from this
table, angles and polygons lasted 14 lesson hours and circle and cylinder lasted
11 lesson hours in both the EG and the CG.

Table 3.6 The comparison of the EG and the CG in terms of topics covered,

their orders and administration of the tests

Lesson EG CG
1 VHL pretest
2 GAS and MAS pretest
3 Congruent Angles (Lesson Plan 1) Congruent Angles
4 Congruent Angles (Lesson Plan 2) Congruent Angles
5 Medians, altitude and angles bisector Medians, altitude and angles

of triangles (Lesson Plan 3) bisector of triangles
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Table 3.6 (continued)

6  Triangular inequalities (Lesson Plan 4) Triangular inequalities
7 Angles of Triangles (Lesson Plan 5) Angles of Triangles
8 Polygons (Lesson Plan 6) Homework questions from

textbook related to congruent
angles and triangles

9 Angles of Polygons (Lesson Plan 7) Polygons
Angles of Polygons
10 Angles of Polygons (Lesson Plan 7) Properties of Quadrilaterals

Homework questions from textbook related
to congruent angles and triangles

11 Properties of Quadrilaterals (Lesson Plan Rectangle, its perimeter and
8) area
Questions related to
quadrilaterals

12 Properties of Quadrilaterals (Lesson Plan Questions related to
8) quadrilaterals
13 Perimeter of Special Quadrilaterals Perimeter and area of
(rectangle, parallelogram, square, parallelogram
diamond, deltoid, trapezoid) (Lesson Plan Perimeter and area of a
9) square,
14 Area of Special Quadrilaterals (rectangle, Perimeter and area of diamond
parallelogram, square, diamond, deltoid, Perimeter and area of deltoid

trapezoid) (Lesson Plan 10)

15 Area of Special Quadrilaterals (rectangle, Perimeter and area of trapezoid

parallelogram, square, diamond, deltoid, Questions related with area
trapezoid) (Lesson Plan 10) and perimeter of quadrilaterals
16 Homework questions from textbook related Questions from textbook

to area and perimeter of quadrilaterals  related to area and perimeter of
quadrilaterals

17 APA as a posttest

18

19 Ring and Circle (Lesson Plan 11) Ring and Circle

20 Ring and Circle (Lesson Plan 11) Position of a line and circle with

respect to each other

21 Position of a line and circle with respect to  Position of a line and circle with

each other (Lesson Plan 12) respect to each other,
Tangent of a circle
22 Position of a line and circle with respect to Arcs and angles of circle
each other (Lesson Plan 12)
23 Arcs and angles of circle (Lesson Plan 13) Arcs and angles of circle
24 Tangent of a circle (Lesson Plan 14) Perimeter of a circle
Area of a circle
25  Perimeter of a circle (Lesson Plan 15) Area of a circle
26 Area of a circle (Lesson Plan 15) Questions related to perimeter

and area of a circle

27 Properties of Right Cylinder (Lesson Plan Properties of Right Cylinder
16) Area and volume of a cylinder




63

Table 3.6 (continued)

28 Area and volume of a cylinder (Lesson Questions related to area and
Plan 17) volume of a cylinder
29 Homework questions from textbook Questions from textbook related
related to circle and cylinder to circle and cylinder
30 CCA as a posttest

3.6.1 Treatment in the Experimental Group

The regular classroom organization given in Figure 3.1 was arranged mostly
as in Figure 3.2 and Figure 3.3 at the beginning of the lessons or in the recess

between two lessons.

When lesson plans 3, 4, 16, and 17 were carried out, the arrangement of the
desks were not changed and the arrangement of the classroom was as in
Figure 3.1.

blackboard

door

Teacher
desk

s. desk s. desk s. desk

s. desk s. desk s. desk

s. desk s. desk s. desk

s. desk s. desk s. desk

s. desk s. desk s. desk

s. desk s. desk s. desk

Figure 3.1 The arrangement of the classroom in regular lessons

The lessons preceded with the lesson plans 1, 2, 5, 6, 7, 10, 11, 12, 13, 14,
and 15, the arrangement of the desks was changed as in Figure 3.2. This
arrangement was done in order to provide an empty space to enable the

activities.
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blackboard 5

Teacher 3
desk

L

—

[ s.desk | [ s.desk | ['s.desk | [ s.desk | [ s.desk ]

Figure 3.2 The arrangement of the classroom for drama activities which

require more available space

In the lessons, carried out with the lesson plans 8 and 9, the arrangement
of the desks were changed as in Figure 3.3. In the lessons, students were
studied as 4 groups in most of the class time. Organization of the classroom in

this way provided effective communication in groups.

blackboard o
;l;:salfher [ sdesk T s desk | -§
[ s.desk T 's.desk ]
s. desk s. desk
s. des 8. des

Figure 3.3 The arrangement of the classroom for drama activities which

require group communication

There existed three phases in each lesson; (i) introduction, (ii)
development, and (iii) quieting.

In the introduction, the first two or three minutes of the lesson, warm up
activities were used to make the students ready to be involved in make believe

play for the rest of the lesson. The warm-up activities aimed to put everyone go
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in a relaxed mood, ready to work together in a harmony, trust each other, and
also have fun. They also gave students some hidden clues about the rest of the
lesson. For example, students were asked to draw imagined circles by using
their pinky finger, shoulder, elbow, palm, head, eye, nose etc. in the lesson that
covered the positions of a circle and a line with respect to each other. In the
lesson that they were introduced the concept of polygon, students were given
pictures involving polygons in the form of houses to paint them. At the beginning
of lesson related to adjacent and vertical angles, students were asked to walk in
the classroom by drawing zigzags or form different angles by using their body
related to adjacent complementary and vertical angles.

The development activities, the second phase of the lesson, require
students experience and live ideas embellished with geometry in some roles.
Students generally work in a group of 4-10; sometimes work as an individual or
whole class in this phase. In general, students were introduced with the make-
believe plays, which require doing as if something happens or pretending as
someone. Make-believe play forms the skeleton of the lesson. It helps to create
natural atmosphere for dramatic moments while requiring abstraction and
imagination. For example, in the lesson related with adjacent and vertical
angles, students were given the role of a TV program producer on the topic of
adjacent and vertical angles. In the lesson related to circle, as a make believe
play, students were told that they are camping scouts in a forest. In this make-
believe environment, students were posed with a dramatic moment. Dramatic
moments are hooked the make believe play and stemmed from the conditions of
the make believe environment. Students faced the dramatic moments of the
tension of time, an obstacle to overcome, mission to accomplish, or status to be
challenged. These tensions forced them to remove the obstacle or accomplish
the mission in given time. In order to get rid of these tensions, they had to create
some ideas and discuss their ideas with their friends. For example, in the first
make believe play given above, producing a TV program to present the
properties of adjacent complementary and vertical angles in the given limited
time is the dramatic moment. In preparing this TV program, students need to
discuss characteristics of these types of angles in their groups, prepare adjacent
complementary and vertical angles by using their bodies. By this way, they were

aimed to understand adjacent complementary and vertical angles, the



66

relationship between the sides of two complementary adjacent angles, the
relationship between the sides of two vertical angles, and the relationship
between the measures of two vertical angles.

For the second make believe play, finding that how the scouts should be
positioned to get heat equally and finding the way of protecting fire and
themselves from the rain while everyone gets heat equally from the fire are two
dramatic moments which are caused by the conditions of the make believe play
i.e. camping conditions. The first one aimed the students to understand that in
order to get the heat equally they should be positioned in a ring form. The latter
aimed the students to understand that in order to protect the fire and themselves
from the rain while they were positioned in the ring form, they should use a
shelter covering the interior region of the ring and the ring itself, which is named
as circle.

Different drama techniques in education were used to achieve the
objectives of the lesson, in this phase of the lesson. Among the drama
techniques, still images, holding a meeting, TV program, flashbacks, writing in
role, teacher in role, telephone conversation, letters, and mantle of expert were
used.

In the development phase, the researcher encouraged students to
communicate ideas by questioning. The researcher asked high level questions
(to make students speculate and discuss ideas and explain their knowledge)
rather than low level questions (recalling facts and figures). For example when a
students gave an example of circle as “a ball is a circle” or “a plate is a circle”,
the researcher repeated the student’s statement and asked to the class “what
do you think about this idea?” in order to provoke discussion. By this way
students can display more intricate thought, deeper personal connection, more
involvement, and richer inquiry. The researcher also made the students
question the others’ ideas. For example, related to the above students’
statements, the researcher asked, “Is every plate can count as a circle?”, "How
should it be in order to be a circle?” By this way the researcher tried to make
students question the ideas suggested by their classmates. In some lessons,
the researcher asked challenging questions like “are two parallel lines
intersecting with other line by an arbitrary angle and two parallel lines

intersecting with another line by right angle constitute different positions for
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three lines”. When a group was improvising a concept, the researcher asked
questions to other groups related to the ongoing improvisation. When a question
was aroused from an individual student or a group, the researcher forwarded
the question to other groups to create a discussion environment.

In some lessons, the researcher participated activities by taking some
roles such as a scout leader, an evaluator of the TV program or an officer of The
Ministry of Forestry. This helped to give directions to the lesson and control the
students and the teaching/learning process. This also provides more effective
relationships between the teacher and students. For example, by taking the role
of an evaluator of the TV program, the researcher had a chance to give
feedback to students’ TV program about vertical and adjacent angles and make
necessary comments.

Finally, in quieting activities phase, the main points of the lesson were
emphasized and the key points of the concept covered were summarized either
by the teacher or by the students. Students reviewed what they have learned
either by answering or solving the questions posed by the teacher, or presenting
what they have learned by an improvisation that requires the use of knowledge
learned. The analogy created between the real life conditions and the geometry
facts by the help of make believe play and dramatic moments were emphasized
by the researcher.

In this part for example, students presented the TV program they prepared
related to vertical and adjacent angles, formed triangles and their mediums,
altitude, angle bisectors by ropes, their bodies or any other material they could
find in the classroom, summarized different positions of cut three and fire circle
by forming them with their bodies, listed the objects in the shape of ring, and
circle in groups. On the other hand, in the lesson on quadrilaterals, area and
perimeters of quadrilaterals, the researcher summarized the key points by
asking questions to the students. At the end of each topic, homework was also

assigned from the textbook named Jlkégretim Matematik 7 (Yildirim, 2001).

3.6.2 Treatment in the Control Group

The control group students were taught geometry by traditional teaching

approach. The traditional instruction environment was based on a textbook
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approach using chapters related to the angles, polygons, circle and cylinder
from llkégretim Matematik 7 (Yidirnm, 2001), the adoptive text-book for the
seventh grade students. The homework assignments were also given from this
textbook.

Generally, the majority of classroom atmospheres were developed around
the teacher supplying knowledge to the students. She first explained the
concept by writing definitions on the blackboard and by drawing if necessary
and solved some examples. Later she allowed students to write them on their
notebooks. The lessons were continued by solving questions similar to the
examples she solved. The students in this group were passive receivers. They
were listening to the teacher, recording what the teacher wrote on the
blackboard, solving the questions the teacher asked mainly in their own places.
Very rarely, some of the volunteer students solved the questions on the
blackboard. The general inclination of the teacher was to solve questions by

herself in order to save time to solve more- questions.

3.7 Treatment Verification

At the end of the treatment period, the classroom teacher, who was present
in the EG during the study, was given a checklist (see in Appendix K) to
determine the degree to which the researcher implemented the lessons
according to the lessons plans. As it is seen in the instruction of this checklist,
the classroom teacher was asked to grade each lesson ranged from 0 to 5 in
terms of the degree to which the researcher implemented the lessons according
to the lessons plans. The grade 0 means, “The implemented lesson is totally
different than the lesson plans” and grade 5 means, “The lesson is implemented
as exactly in the lesson plans”. The classroom teacher graded all lessons as
giving them grade 5. Furthermore, the interview responses of the EG students

and the classroom teacher were also reckoned as treatment verification.
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3.8 Data Analyses

The data gathered through the achievement tests, van Hiele geometric
thinking level test, and attitude scales were analyzed by using Statistical
Package for Social Sciences 9.0.

Two separate multivariate analyses of covariance (MANCOVA) procedures
were employed to answer the first two research problems. The MANCOVA is a
statistical technique that measures the effect of independent variable(s) on more
than one dependent variables.

In order to compare the mean scores of the control and experimental group
on van Hiele geometric thinking level, attitudes toward mathematics, attitudes
toward geometry, achievement on angles and polygons, and circle and cylinder
and to reveal whether these differences are significant or not while controlling
differences between groups for gender, mathematics grade in previous year, the
pretest scores on van Hiele geometric thinking level, attitudes toward
mathematics and geometry, a MANCOVA was used.

The variables and their entry order are given in Table 3.6. As can be seen in
this table, covariates were entered first, the group membership was entered
second and the covariate*group interaction set was entered third in the
MANCOVA model. The interaction set must be non-significant for the
MANCOVA model to be valid. As the MANCOVA results only show significant
differences between groups on the collective dependent variables, follow-up
analyses of variance (ANCOVAs) were used to look at the effects of drama
based instruction on each dependent variable.

At the beginning of the study, the effect size was set to high. In the analyses,
the probability of making Type-1 error (probability of the rejecting true null
hypothesis) was set to .05, which is commonly used value in educational
studies. For this analysis, there were 102 subjects in the sample and five
covariates. The statistical power of the study for these values calculated as
between .95 and .99.
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Table 3.6 The variable-set composition and statistical model entry order for the

MANCOVA used for the comparing posttest

Variable set Entry order Variable name

A 1st X1= gender

(covariates) X2= MGP
X3= PREVHL
X4= PREMAS
X5= PREGAS

B (group membership) 2nd X6= Methods of Teaching

C 3rd X7=X1"* X6

(covariates*group X8= X2 * X6

interaction) X9= X3 * X6
X10= X4 * X6
X11= X5 * X6

D Y1 =POSTVHL

(dependent variables) Y2 = POSTMAS
Y3 = POSTGAS
Y4 = POSTAPA
Y5 =POSTCCA

To compare the mean scores of each group on the delayed post
achievement tests on angles and polygons; and circle and cylinder, and to
reveal whether the differences are significant or not while controlling differences
between groups for gender, mathematics grade in previous year, the posttest
scores on angles and polygons; and the circle and cylinder achievement tests,
pre and post attitude scores on mathematics and geometry attitude scale, and
pre and post test scores on van Hiele geometric thinking level test, another
MANCOVA was conducted. Table 3.7 shows all variables and the variable set
entry order used in the analyses. After this MANCOVA analysis, follow-up
ANCOVAs were used for significant main effects in order to reveal the effects of
drama based instruction on each delayed post achievement test.

For the second analysis, there were 96 subjects in the sample and 11
covariates. The statistical power of the study for these values was calculated as
between .90 and .95.



71

Table 3.7 The variable-set composition and statistical model entry order for the
second MANCOVA

Variable set Entry order Variable name
A 1st X1= gender
(covariates) X2= MGP
X3= PREVHL
X4= PREMAS
X5= PREGAS
X6=POSTVHL
X7= POSTMAS
X8= POSTGAS
X9= POSTAPA
X10= POSTCCA
B(group membership) 2nd X11= Methods of Teaching
A*B 3rd X12=X1* X11
(covariates*group interaction) X13= X2 * X11
X14= X3 * X11
X15= X4 * X11
X16= X5 * X11
X17= X6 * X11
X18= X7 * X11
X19= X8 * X11
X20= X9 * X11
X21=X10 * X11
X22=X11* X11
D Y1 =DELAPA
(dependent variables) Y2 = DELCCA

Data received in the interviews were transcribed and read carefully to

identify common responses of the students.

3.9 Internal Validity

Internal validity is the extent to which detected differences on the
dependent variables are associated with the independent variables and not
some uncontrolled variables. Threats to internal validity are alternative
explanations of the results that are not related to the treatment. A list of possible
threats to the internal validity of the study and how they were minimized or
controlled were discussed in this section.

This study was carried on intact groups in which individual students were

not randomly assigned to the groups. This might bring the subject



72

characteristics threat to the study. Some characteristics, which could potentially
affect the outcomes of the study, were determined. With this respect, students’
gender, mathematics grade in previous year, previous van Hiele geometric
level, mathematics attitude and geometry attitude were determined as potential
extraneous variables to posttests. Additionally, gender, mathematics grade in
previous year, prior angles and polygons; circle and cylinder achievement, van
Hiele geometric thinking level; attitudes toward mathematics and geometry were
determined as potential extraneous variables to delayed posttests. These
variables were checked to see whether they had a relation with the dependent
variables of the study. Statistically associated variables were included in a
covariate set for the related analysis to match the subjects on these variables.
By this statistical remedy, individual differences were partially minimized and
group equivalency was established. Therefore the subject characteristics threat
was removed.

In order to control the history effect, groups were administered all tests
approximately at the same time. By this way similar situations were tried to be
provided. The results of the treatment may be associated with specific events
occurred between pretest and posttest, and between the posttests and delayed
posttest. This was not an issue because the length of the study was limited to a
semester.

The location, in which data are collected, could provide an alternative
explanation for the outcomes of the study. In this study, location was three
similar classrooms at the same school. These similar situations and
administration of all tests at the mathematics lesson were a remedy for the
possible location threats. Beside these, no outside events were observed during
the testing period that could influence the subjects’ responses.

Another likelihood of threat might be pretesting effect. In other words, the
exposure to pretests could change the performance of subject in related
posttests. Both groups were administered pretest to equalize the pretesting
effect. Moreover, there were eight weeks for the implementation of posttest and
4 months for the delayed posttest. This time periods were assumed to be
sufficient for desensitization. Besides, the pretest was treated as a covariate for

the posttest analysis, and the pretest and posttests were treated as covariates
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for the delayed posttest analysis. Thus the effects of these earlier pretesting
were partialled out statistically.

Mortality refers to loss of students during the treatment. There were no
missing data in all pretests and posttests. However, ten and eight students were
not available for the implementation of the APA and the CCA as a delayed
posttest, respectively. Since these variables were the dependent variables of
the analysis, these subjects were deleted listwise for the analysis of comparing
delayed posttests. The losses did not cause a viable threat.

Maturation threat means the results of the treatment may be associated
with the passage of time rather than treatment. This was not an issue because
the length of the study was limited to one semester. Besides, for both the EG
and the CG the same amount of time has passed.

It is possible that the person administering a treatment may be the cause
of the results or any observed outcomes. This threat may be the results of
teacher differences (e.g. teacher gender, teaching ability, attitude or biases
toward the treatment, encouragement, verbal reinforcement, personal
mannerism, and adherence to the standardized lesson plans). For the
implementation effect the researcher tried to be unbiased during the instruction
in the EG group. Beside the classroom teacher was also present in the lessons
of the EG to observe the behaviors of the researcher.

An instrumentation threats can be in the form of instrument decay, data
collector bias, or inadequate demonstration of reliability and validity of the
assessment. In this study although an open-ended questions were used in the
achievement tests, each questions were divided into subtasks according to the
objectives covered and each tasks were scored as 0 or 1. Therefore, instrument
decay was not a viable threat. Data collectors were both the classroom teachers
and the researcher. This was helpful to control data collector characteristics and
data collector bias.

Furthermore, outcomes of an experimental research might be affected by
Hawthorne effect that was not controlled in this study. However, since
instructional timeline lasted more than six weeks, any Hawthorne effect that may

be caused by the use of novel instruction method washes out.
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CHAPTER 4

DEVELOPMENT OF ACHIEVEMENT TESTS AND GEOMETRY ATTITUDE
SCALE

4.1 Development of Achievement Tests

The two achievement tests, the angles and polygons achievement test
(APA) and the circle and cylinder achievement test (CCA), were developed for
this study.

First of all, previously developed questions in textbooks (Balci, Karahan,
Yildirm, & Ozkan, 1995; Buhan & Yeniay, 2000; Karagay & Baykul, 1986;
Tagkin & Serengil, 1999), researches (Burger, & Shaughnessy; 1986; Usiskin,
1982), and teachers’ resource books (The Associations of Teachers of
Mathematics, 1989; Jamski, 1991; Ozer, Budak, Altinordu, & Catal, 2000) were
searched. Then 24 questions for the APA and 25 questions for the CCA were
selected by considering the objectives in the National Mathematics Curriculum
(MEB, 2000) for the seventh grade geometry. The open ended question format
was used, since the aim was to investigate conceptual understanding.

A graduate mathematics student checked these tests for the face and
content validity by comparing the content of the tests with the objectives. Then
tests were submitted to a mathematics educator in university to check the
appropriateness, relevance, and conciseness of the questions. Taking into
account her suggestions, some revisions were made on the wordings of
questions to make them clear and suitable for the learning outcome being
measured.

After that these draft forms of the APA including 24 questions (see Appendix
L) and the CCA including 25 questions (see Appendix M) were piloted on 129
and 153 eighth grade students from two state schools respectively in the first
semester of 2002- 2003 academic year. The aim of the piloting were to check
the clarity of the questions, to make sure the adequacy of the test duration, to

determine the difficulty of the questions, to decide the most suitable questions
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among the overlapping questions, and to establish the scoring criteria for the
responses given to each questions.

According to the results of this piloting, the APA was then reviewed as the
followings:

o The seven questions, namely questions 5, 8, 10, 13, 14, 15, and 18 were
dropped for miscellaneous reasons.

Some of the questions were deleted, as there were overlapping questions.
For example the aim of both question 4 and 5 were to check the students’
understanding of the relations between the side lengths and the angle measures
of a triangle. Since the students’ responses did not differ to these questions, one
of them was chosen randomly. Thus only question 4 was taken in the final form.
The question 9 covered the objectives of both questions 8 and 10 and involves
some more objectives like writing the interior angles of equilateral triangles.
Considering this, questions 8 and 10 were removed. The correct response rates
to questions 13, 14 and 15 were very low; particularly maximum correct
response rate was 28 out of 129. Moreover, the objectives of these questions
were partly covered by the question 20. These concerns were resulted by the
deletion of these questions. Only five students answered question 18, therefore
it was dropped because of the difficulty of this question.

e Some revisions were made on questions 2, 7, 12, and 20.

For all these questions, modifications in the presentation were made to
make the students consider all details. For example, question 7 in the draft form
was adjusted as question 6 in the final form. In the first draft this question,
students were asked to write medians, angle bisectors and altitudes of the given
shape. It directed some of the students to think one example was enough to
answer this question. In the final form, possible medians, angle bisectors and
altitudes were supplied to the students as alternatives and they asked to circle
the correct one(s). This was aimed to have students think whether all the
possible line segments are medians, angle bisectors and altitudes. Question 20
in the draft form was revised as question 10 in the final form. In the final form,
tables, involving each quadrilateral given in the figure, were prepared to make
students to show their ideas related to all of the quadrilaterals. For example, in

part a, students had to consider whether each of these quadrilaterals was
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square or not. By this way students’ understanding of hierarchy of the

quadrilaterals could be detected as well.

According to the results the piloting, the CCA was revised as follows:

e Questions 7, 11, 12, 14, 17, 19, 20, 22, 23, and 24 were dropped for several
reasons.

Some of the questions were removed, since there were overlapping
questions. The objective of questions 7 and 11 namely “identifying arcs in a
circle” was covered by questions 10 and 13. Questions 10 and 13 covered some
other objectives like finding the measure of the inscribed angle, using the
measure of its arc; finding the area of a circle when the diameter is given; and
finding the area of a square when the side length is given. Considering these,
questions 7 and 11 were deleted.

Question 12 was deleted since the objective of this question namely
“‘identifying measures of an arc in a circle” was assessed by question 13. Since
question 13 covered the objective of “finding the measure of the inscribed angle
using the measure of its arc” as well, question 12 was dropped.

The objective of question 14 was identifying relations between arcs and
angles of circle. This objective was covered by questions 13 and 18. Moreover,
questions 13 and 18, covered some other objectives namely “finding the
measure of the one of arc in the circle given the measure of the others” and
“finding the area of a circle segment given the angle of the segment and the
radius”. Hence question 14 was deleted.

Question 19 was dropped as the objective of this question namely
“‘calculating the area of a circle segment” was evaluated by question 18.
Question 18 was also used to determine students’ ability to find the area of a
circle given the distance between the center and a point on the circle is given
and to find the area of a circle segment given the angle of the segment and the
radius. For this reason, question 19 was deleted.

The objective of both questions 20 and 22 was “identifying parts of a
cylinder”. This objective was covered the objectives of by question 21. Other
than this objective, question 21 was aimed to assess the students’ ability to
write the name of the shapes constitute a right circular cylinder and to draw an

open form of a right circular cylinder. Hence questions 20 and 22 were dropped.
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Some questions were deleted, as the difficulties of these questions were
not appropriate. For example, none of the students were able to answer
question 23 and 24 in the piloting, so these questions were deleted. Question 17
was another problematic question. It was a non-routine problem and had a long
question stem. Since there were only six correct answers to this question, this
guestion was deleted.

e Some changes were made on questions 5, 10, and 16.

The format of question 5 was revised as question 7 in the final form so that
students’ responses can be easily graded. In part b of this question students
were asked to compare the distance of the chords to the center of the circle by
considering chord lengths. In the final form of this question, this part is divided
into three tasks. Students were asked to find the nearest and further chord to
the center of the circle, given the chord lengths, and explain how the length of
the chords and its distance to the center of the circle is related. For all these
tasks students were supplied spaces to write their answers.

The wording of question 10 was changed to make it more precise and easily
understandable. In the revision of this question, the word “angular” was added
to make precise that angular measure is asked in the question. It was changed
into question 9 in the final form.

The numbers in some questions were changed to make them easily
computable. Since the aim of the questions is not to assess the calculation
skills, question 16 in the first draft of the CCA were revised as question 12 in the
final form.

The final form of the APA and the CCA can be seen in Appendix A and C,

respectively.

4.2 Development of Geometry Attitude Scale

As the construct of attitude has multiple domains; attitude measures include
domains of confidence, interest, anxiety, enjoyment, and vocational importance.
An item pool of 17 attitudinal statements was prepared to capture thoughts
related to interest, enjoyment, anxiety, and confidence. Items representing
interest reflected students’ personal interest toward the geometry. Enjoyment

related items involved students’ pleasure when dealing with geometry. Items
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standing for anxiety involved the behavior of nervousness and tension felt in
geometry topics. ltems related with confidence reflected the students’
confidence in their ability to learn and to perform well on examination on
geometry. The initial 17 items were written by considering the previous
publications on development of attitude scale (Berberoglu & Tosunoglu, 1995;
Corbin & Chiachiere, 1995; Edward, 1957; Henerson, Morris, & Fitz-Gibbon,
1978; Oppenheim, 1996; Tezbasaran, 1996; Zwick & Velicer, 1986) and the
previous mathematics attitude scales (Askar, 1986; Duatepe & Cilesiz, 1999;
Mulhern & Rae, 1998; Watson, 1983) in terms of item format and dimensions.
The wordings of the items were checked against Edwards' (1957) criteria for
writing attitudinal statements such as “do not use the statement that includes
meaning of universals such as, all, always” (p.13).

The hypothesized matches between items and components of the geometry
attitude are as follows: items 1, 6, 11, 15, 16, and 17 were belonging to interest
to geometry topics; items 2, 4, and 12 were belonging to confidence in geometry
topics; items 3, 5, 8, and 10 were belonging to enjoyment of geometry topics;
and items 7, 9, 13, and 14 were belonging to anxiety from geometry topics.

The item format of this scale was the five-point Likert scale. Students were
asked to rate the statements by marking a five-point Likert scale with the
possible responses “strongly agree”, “agree”, “undecided”, “disagree”, and
“strongly disagree.” To minimize random responses and reinforce reliable
results, the order of the negative and positive statements was mixed.

The first draft of the GAS including 17 (eight indicative, nine
contraindicative) items was piloted on 334 eighth grade students from the five
public and a private school. Student completed this scale in approximately 12
minutes, but in fact, there was no time limit during the testing. The completed
scales were coded as follows: positively worded statement responses were
scored as 5 : strongly agree down to 1 : strongly disagree; and for negative
statements the scoring was reversed. The recorded data were analyzed by
using SPSS 9 statistical computer software. Principal component analysis with a
varimax rotation revealed three factors. Eigenvalues, percentages of variances
explained by factors, factor loadings of the items and item-total correlation of
this version of the geometry attitude scale were given in Table 4.1. Eigenvalues

of these factors were greater than 1.45 and they explained 50.7 of the variance
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in item responses. All items have factor loading of at least .40, concurrent with
the suggestions of Thorndike as cited in Corbin and Chiachiere (1995). This
analysis revealed that eight items (items 1, 5, 6, 8, 10, 11, 16, and 17)
constituted the first factor, seven items (items 3, 7, 9, 12, 13, 15, and 17)
constituted the second factor, and the last factor gathered only two items (items
2, and 4).

Table 4.1 Eigenvalues, % of variances explained by factors, factor loadings of

the items, and item-total correlation of the draft version of the geometry attitude

scale
Components 1 2 3
Eigenvalues 477 346 1.45
% of Variances 28.09 20.39 8.55
ltems Iltem-factor
correlation Factor loadings
1. Okulda daha c¢ok geometri dersi 724 795 .236 .006
olmasini istemem.
2. Geometri alaninda kendime .595 .500 .155 .505
glveniyorum.*
3. Geometri konulari olmasa okul daha .553 436  .560 -.334
zevKli olabilirdi.*
4. Geometriden ylksek notlar alabilirim.* .546 497  .219 .566
5.Geometri sorularini ¢dzmekten zevk 707 706 .188 .329
almam.
6. Matematikte  diger konulara  gore .671 .667 261 .154
geometriyi daha ¢ok severek galisirim.
7. Matematikte en ¢ok korktugum konular .575 206 .668 .114
geometri konularidir.
8. Matematigin en zevkli kismi geometridir. .647 .783 .008 -.006
9. Geometri konulari islenirken bir 460 .002 .567 .316
tedirginlik duyarim.
10.Geometri  calisirken  vaktin  nasil .648 .671 176 135
gectigini anlamiyorum.
11. Geometri konulari ilgimi gekmez. .704 .652 .269 .255
12. Geometri sinavindan ¢gekinmem. 531 .006 .743 .103
13.Geometri konular islenirken kendimii .674 324 653 .137
huzursuz hissediyorum.
14.Geometri konulari iglenirken gerginlik .638 203 717 241
hissetmem.
15. Matematik konulari i¢inde en sevimsizi .558 411 .549 -.008
geometri konularidir.*
16. Geometriyi seviyorum. 762 J74 193 .239
17.Geometrinin  can sikici  oldugunu .661 542 460 -.125

disundyorum.”
* dropped items
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According to Zwick & Velicer's (1986) proposition of “at least three
significant loading is required for factor identification” (p .432), the last factor
with two significant loadings cannot be treated as a factor. Moreover, the items
constitute this factor also loaded on the first factor. The careful examination of
the factor loading showed that, in addition to items complied under the last
component; items 3, 15, and 17 were also problematic as they loaded on both
the first two factors. With these considerations, item 2, 3, 4, 15 and 17 were
dropped. The remaining 12 items showed that, items hypothesized as related to
interest and enjoyment worked together and items hypothesized as representing
anxiety and confidence worked together. The first factor, involving interest and
enjoyment related items, indicated .88 and the second factor, involving anxiety
and confidence related items, indicated .75 Cronbach alpha reliability estimate.

Then, the revised form of 12-item geometry attitude scale was administered
on 126 eight grade students from three public and a private schools different
from the previous sample. The principal component analysis with varimax
rotation revealed two factors explaining 67.5 of the variance in item responses.
Table 4.2 presents the eigenvalues, percentage of variances explained by
factor, factor loadings of the items, and item-total correlation of the last version
of the geometry attitude scale. Results of factor structure analysis were
generally favorable with regard to the validity of scores. Eigenvalue of the first
dimension was 4.55 and the second dimension was 3.55 and the factor loadings
ranged between .84 and .60. Seven statements reflecting the interest and
enjoyment to geometry grouped into one factor and five statements reflecting
confidence and anxiety grouped into the other factor. These factors were
decided to be named as the interest and enjoyment; and confidence and anxiety
dimensions, respectively. The first dimension indicated .92 and the second
dimension .87 Cronbach alpha reliability estimate. The scale generally indicated

a coefficient of .93.
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Table 4.2 Eigenvalues, % of variances explained by components, factor

loadings of the items, and item-total correlation of the last version of the

geometry attitude scale

s EL g2
Components 020 2< 0
oacE STk
cwa o % (@]
Eigenvalues 4.55 3.55
Item no % of Variances 37.9 29.6
draft final Statement Factor ltem-total
from form loadings correlation
11 6 Geometri konulari ilgimi cekmez. .84 .28 122
16 7 Geometriyi seviyorum. .82 37 .799
8 11 Matematigin en zevkli kismi .80 .25 .710
geometridir.
5 9 Geometri sorularini ¢ozmekten zevk .79 .31 714
almam.
6 2 Matematikte diger konulara goére .75 .26 .766
geometriyi daha ¢ok severek galisirim.
1 1 Okulda daha ¢ok geometri dersi .66 .39 .683
olmasini istemem.
10 10 Geometri c¢alisirken vaktin nasil .60 .34 .682
gectigini anlamiyorum.
9 4 Geometri  konulari iglenirken bir .28 .84 .675
tedirginlik duyarim.
13 8 Geometri konular iglenirken kendimi .27 .80 .799
huzursuz hissediyorum.
14 5 Geometri konulari iglenirken gerginlik .29 .79 .719
hissetmem.
12 12 Geometri sinavindan ¢cekinmem .33 .73 575
7 3 Matematikte en gok korktugum konular .34 .60 757

geometri konularidir.
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CHAPTER 5

RESULTS

This chapter is divided into four sections. The first section presents
descriptive statistics of the data. The second and the third section present
quantitative results and the qualitative results, respectively. The last one

summarizes the research findings.

5.1 Descriptive Statistics

5.1.1 Descriptive Statistics of the Angles and Polygons Achievement Test

Descriptive statistics related with the POSTAPA and the DELAPA for the EG
and the CG appear in Table 5.1. As it is seen in this table, the EG mean scores
on both the POSTAPA and the DELAPA were higher than the CG mean scores.
From immediate posttest to delayed posttest, mean scores of both groups
declined. While the EG mean score decreased from 173.49 to 145.08, the CG

mean score decreased from 91.82 to 86.97.

Table 5.1 Descriptive statistics related with the POSTAPA and the DELAPA for
the EG and the CG

Experimental Group Control Group
POSTAPA DELAPA POSTAPA DELAPA

N 68 60 34 32
Mean 173.49 145.08 91.82 86.97
Median 183 139 99.5 81
Standard Deviation 58.71 35.50 38.80 32.37
Skewness -.754 .387 -.138 .756
Kurtosis 673 .349 =777 .396
Maximum 274 237 176 175
Minimum 19 65 26 35

The clustered boxplots of the POSTAPA and the DELAPA are plotted in
Figure 5.1. As the figure indicated, there was a lower outlier in the POSTAPA of
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the EG. One higher outlier appears in the DELAPA of both groups. In boxplot,
the box contains mid 50 % percent and each whisker represents upper and
lower 25 % of the cases. According to that, the first quartiles of the POSTAPA
and the DELAPA of the EG were at the same level with the second and the third
quartiles of the POSTAPA and the DELAPA of the CG, respectively. The lower
50 % of the POSTAPA of the EG ranged between 19 and 183. On the other
hand, the upper 50 % of the CG scores lied between 99.5 and 175 for the
POSTAPA. When we looked at the DELAPA, the lower 50 % of the EG subjects
got between 65 and 145. This interval almost involves all cases for the CG,
except for the one upper outlier. Namely the maximum scores of the CG was

about the median scores of the EG for both tests.
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Figure 5.1 Boxplot of the POSTAPA and the DELAPA for the EG and the CG

The frequencies and percentages of the correct responses of both groups
on each task of the POSTAPA and the DELAPA were calculated to see how this
difference is distributed for each task of the test (see Appendix B). The
frequencies and percentages of the correct responses show that, for most of the
tasks, except for the eight tasks of the POSTAPA, the EG students’ correct
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response percentages were higher than the CG students’ correct response
percentages. Among these eight tasks, on five of them the CG correct response
percentages were slightly higher; on three of them both groups correct
responses were equal. When these eight tasks were examined, it was seen that
almost all these tasks were related with the topic of quadrilateral, particularly as
regards to identifying square and rectangle.

The comparison of the DELAPA of the EG and the CG revealed that apart
from 20 tasks, the EG students’ correct response percentages were higher than
the CG students’ correct response percentages. The correct response
frequencies of the CG were slightly higher for these 20 tasks. Among these 20
tasks, 18 of them again related with identifying square and rectangle as for the
POSTAPA.

As it was stated before, mean of the DELAPA were lower than the
POSTAPA for both groups. For the EG, there were sharp decreases in correct
response frequencies for the tasks related with triangular inequalities; identifying
non-polygons; identifying square, rectangle, rhombus; finding area of square,
diamond, rhombus and parallelogram.

On the other hand, it is seen that correct responses to some of the tasks
increased. These tasks were on the topic of angles of triangle, for the EG
students. On the other hand, there is no sharp decrease or increase for the

correct response percentages of the CG.

5.1.2 Descriptive Statistics of the Circle and Cylinder Achievement Test

Table 5.2 presents descriptive statistics of the groups related with the
POSTCCA and the DELCCA. The EG mean scores’ on both the POSTCCA and
the DELCCA were higher than the mean scores of the CG. Mean scores of both
groups demonstrated a decrease from immediate to delayed posttest. While the
EG showed a mean decrease of 2.35, the CG showed a mean decrease of
6.57.
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Table 5.2 Descriptive statistics related to the POSTCCA and the DELCCA for
the EG and the CG

Experimental Group Control Group
POSTCCA DELCCA POSTCCA DELCCA
N 68 62 34 32
Mean 22.74 20.39 9.78 3.21
Median 21 19 9 3
Standard Deviation 8.36 10.83 5.48 243
Skewness 442 .359 .990 1.148
Kurtosis -.885 -.502 .780 1.234
Maximum 42 44 23 10
Minimum 10 1 2 0

To compare the distribution of the scores visually, the clustered box plots of
the POSTCCA and the DELCCA was constructed (see Figure 5.2). As the figure
indicates, there are two upper outliers in the POSTCCA and the DELCCA for
the CG. Both the POSTCCA and the DELCCA scores of the EG were higher
than the CG. While the median of the EG score slightly decreased from the
POSTCCA to the DELCCA, the upper and the lower half of the cases lied
almost in the same interval. Conversely the interval of the POSTCCA and the
DELCCA scores of the CG was considerably changed. While the maximum
scores in the DELCCA (except for outliers) had not reached even the median of
the POSTCCA, the median of the DELCCA is about the minimum score of the
POSTCCA for this group.
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Figure 5.2 Boxplot of the POSTCCA and the DELCCA for the EG and the CG

In order to see the distribution of the differences for each task of the test, the
frequencies and percentages of correct responses to the POSTCCA and
DELCCA were computed (see Appendix D). From the POSTCCA to the
DELCCA there were sharp decreases in correct response frequencies of tasks
related with drawing points in the inside, at the outside and on the circle;
comparing a chord and a radius of a circle; relation between chord and arcs;
area of a circle; and finding area and volume of a cylinder for the EG. On the
other hand, the CG students’ percentages of correct responses sharply
decreased for tasks related with tangent, angles of circle, relation between
chord and arcs, drawing open cylinder, area and volume of cylinder.

When the frequencies of correct responses of the groups were compared, it
is seen that, except for only one task of the POSTCCA, the EG students’ correct
response frequencies of all tasks for both the POSTCCA and the DELCCA were
higher than the CG students’ correct response frequencies. Only the task
concerning angles of a circle, the correct response frequencies of the
POSTCCA were equal for both the EG and the CG students.
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5.1.3 Descriptive Statistics of the Van Hiele Geometric Thinking Level Test

Table 5.3 shows descriptive statistics related with the PREVHL and
POSTVHL for the EG and the CG. As it is seen from the table, the PREVHL
mean score of the EG was lower that of the CG. On the other hand, while the
mean of the EG increased from 6.15 to 7.41, mean score of CG decreased from
7.40 to 6.16 from pretest to posttest. For the POSTVHL scores, mean score of

the EG was higher than the CG mean scores.

Table 5.3 Descriptive statistics related with the PREVHL and the POSTVHL for
the EG and the CG

Experimental Group Control Group
PREVHL POSTVHL PREVHL POSTVHL

N 68 68 34 34
Mean 6.15 7.41 7.40 6.16
Median 6 7.5 8 6.5
Standard Deviation 1.63 2.06 2.35 2.35
Skewness .035 .183 -.745 -.593
Kurtosis -.386 -.258 .465 -.039
Maximum 9 12 12 10
Minimum 3 4 2 1

Figure 5.3 shows the clustered boxplot of the PREVHL and the POSTVHL
for the EG and the CG. For the EG, the median of the POSTVHL score was in
the fourth quartile of the PREVHL score. For the CG, on the other hand, the
interval where the lower half of the PREVHL contains the first three quartiles for
the POSTVHL.
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Figure 5.3 Boxplot of the PREVHL and the POSTVHL for the EG and the
CG

As stated previously, the mean of the PREVHL score of the EG was lower
than that of the CG. When we compared the correct response frequencies of
each question for both groups, correct responses of the CG except for three
questions (question 1, 7 and 12) were higher than the EG (see Appendix F).
When we looked at the correct response frequencies of the POSTVHL, correct
responses of the EG to all questions were higher than the correct responses of
the CG.

For the EG, the correct response frequencies of each question increased
from pretest to posttest. The correct response frequencies of the CG, however,
decreased from the pretest to posttests, particularly in the first and the third level
questions. These sharp decreases in the correct response frequencies appear
on the questions related with identifying triangle, square, and parallelogram;
comprehending hierarchy between square and rectangle, comparing rectangle

and parallelogram, ordering properties of triangle. For example, the correct
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response frequency for the first level questions indicated that, an increase to the
alternatives involves the prototype examples was detected.

Furthermore, the response of the CG to the third level questions pointed out
that fewer students chose the alternatives implied that the “square is also
rectangle” in the posttest. In addition to that, the frequencies showed that
smaller number the CG students realized the relationship between sides and
angles of a triangle from pretest to posttest. This implied that students failed to

logically order shapes and properties of shapes.

5.1.4 Descriptive Statistics of the Mathematics Attitude Scale

The descriptive statistics related with the PREMAS and the POSTMAS for
the EG and the CG is shown in Table 5.4. As the table shows, both the
PREMAS and the POSTMAS mean score of the EG were higher than those of
the CG. Yet, while the mean score of the EG increased from 60.36 to 63.23, the

mean score of the CG decreased from 50.28 to 49.62 from pretest to posttest.

Table 5.4 Descriptive statistics related with the PREMAS and the POSTMAS for
the EG and the CG

Experimental Group Control Group
PREMAS POSTMAS PREMAS POSTMAS

N 68 68 34 34
Mean 60.36 63.23 50.28 49.62
Median 63.5 63.5 48 50.5
Standard Deviation 23.05 21.66 22.44 19.98
Skewness -.216 -.266 .255 .288
Kurtosis -1.095 -.435 -.887 -.688
Maximum 100 100 95 95
Minimum 20 20 13 20

The clustered boxplots of the PREMAS and the POSTMAS can be seen in
Figure 5.4. As the mean score of the EG showed and increase of 2.87 from
pretest to posttest, distribution of the PREMAS and the POSTMAS were very
similar. While the median almost remained same, the interval of first quartile
expanded. Similarly, the distribution of the CG scores showed only ftrivial

changes. While the median remained same, the interval of lower 50 % of the
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scores got smaller. The minimum score increased from 13 to 20, from pretest to

posttest.
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Figure 5.4 Boxplot of the PREMAS and the POSTMAS for the EG and the CG

5.1.5 Descriptive Statistics of the Geometry Attitude Scale

The descriptive statistics related with the PREGAS and the POSTGAS for
the EG and the CG appears in Table 5.5. Both the mean of the PREGAS and
the POSTGAS of the EG was higher than that of the CG. The EG and the CG
increased their mean scores from 36.92 to 41.44 and from 30.53 to 32.53,

respectively.

Table 5.5 Descriptive statistics related with the PREGAS and the POSTGAS for
the EG and the CG

Experimental Group Control Group
PREGAS POSTGAS PREGAS POSTGAS
N 68 68 34 34
Mean 36.92 41.44 30.53 32.53

Median 38 44 30 33
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Table 5.5 (continued)

Standard Deviation 14.10 13.70 11.18 13.52
Skewness -.147 -.700 .256 .148
Kurtosis -.915 -.628 -.498 -.972
Maximum 60 60 55 59
Minimum 11 12 12 12

The clustered boxplots of the PREGAS and the POSTGAS appear in Figure
5.5. As seen from the figure, the median scores of both the EG and the CG
slightly increased from pretest to posttest. The distributions of the PREGAS and
POSTGAS were similar for each group.
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Figure 5.5 Boxplot of the PREGAS and POSTGAS for the EG and the CG

5.2 Quantitative Results

5.2.1 Missing Data Analyses

There were no missing data in all pretests and posttests. On the other hand,

eight and two students did not take the APA as a delayed posttest from the EG
and the CG, respectively. Six and two students did not take the CCA as delayed
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posttest. Since these variables were the dependent variables of the analysis,
these subjects were deleted listwise for the analysis of comparing delayed
posttests.

Some students did not answer some questions of achievement tests and
geometric thinking level test. The missing questions in achievement tests were
coded as wrong during the analyses. The missing items in attitude scales were

coded as mean of possible alternatives.

5.2.2 Determination of Covariates

Prior to conducting the MANCOVA used for comparing the POSTVHL, the
POSTMAS, the POSTGAS, the POSTAPA and the POSTCCA, five independent
variables; gender, the MGP, the PREVHL, the PREMAS, and the PREGAS
were determined as potential confounding factors. In order to determine which
of these should be considered as covariates, these potential covariates were
correlated with the dependent variables. The correlations and their significance
appear in Table 5.6. As it is seen from Table 5.6, all the potential covariates had
significant correlations with at least one dependent variable. Therefore, all of
them were determined as covariates of the MANCOVA comparing posttests

scores.

Table 5.6 Correlation coefficients between independent and dependent

variables and their significance for the MANCOVA comparing posttests scores

Dependent Variables
POSTVHL POSTMAS POSTGAS POSTAPA POSTCCA
Independent Variables

Gender -.003 .214* .078 -.186 -.067
MGP .216* .352* .349 438" 531*
PREVHL .246* -.064 -.033 .008 -.091
PREMAS 279% .508* .468* .208* .314*
PREGAS .309* 413* .395* .307* .380*

* Correlation is significant at the .05 level (2-tailed).

For the MANCOVA used for comparing the DELAPA and the DELCCA, ten
independent variables; gender, the MGP, the PREVHL, the PREMAS, the
PREGAS, the POSTVHL, the POSTMAS, the POSTGAS, the POSTAPA and
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the POSTCCA were determined as potential confounding variables. To
determine covariates, these variables were correlated with the DELAPA and the
DELCCA. The correlations and their significance are given in Table 5.7.
According to the results appear in Table 5.7, all potential covariates except for
the PREVHL had significant correlations with at least one of dependent
variables. Hence, apart from the PREVHL all of them were considered as

covariates.

Table 5.7 Correlation coefficients between independent and dependent
variables and their significance for the MANCOVA comparing delayed posttests

scores

Dependent Variables

DELAPA DELCCA
Independent Variables
Gender -.349* -.004
MGP .355* 444>
PREVHL -.121 -.126
PREMAS .209* .314*
PREGAS .292* .405*
POSTVHL .333* .340*
POSTMAS .262* 417
POSTGAS 319* 418*
POSTAPA 778* 757
POSTCCA .738* .883*

* Correlation is significant at the .05 level (2-tailed).

5.2.3 Assumptions of the MANCOVA

All the variables were tested for the assumptions of the MANCOVA. These
assumptions are normality, homogeneity of regression, equality of variances,
multicollinearity and independency of observations.

For the normality assumption, skewness and kurtosis values of the scores
should be checked (Pallant, 2001). As cited by Gulrcay (2003), the values
between —2 and +2 can be assumed as approximately normal for skewness and
kurtosis. As it is seen in Table 4.1, 4.2, 4.3, 4.4 and 4.5, skewness and kurtosis
values were in the acceptable range for a normal distribution. Table 5.8 and 5.9
display the Box’s test of equality of covariance matrices for the MANCOVA used

for comparing posttests and delayed posttest, respectively. According to these
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tables, observed covariance matrices of the dependent variables were equal
across groups. This indicates that the multivariate normality assumption for both

analyses was satisfied.

Table 5.8 Box's test of equality of covariance matrices for the MANCOVA
comparing posttests scores
Box's M 13.351

F 833
df 15
di2 18275
Sig. 641

Table 5.9 Box's test of equality of covariance matrices for the MANCOVA
comparing delayed posttests scores
Box's M  6.506

F 2.133
df 3

a2 11411
Sig. A4

Homogeneity of regression assumption requires that the regression of
dependent variables on covariates must be constant over different values of a
group membership. In order to check this assumption, Multivariate Regression
Correlation (MRC) was conducted. For the MANCOVA used for comparing
posttests, five interaction terms were produced by multiplying the group
membership with the covariates of gender, the MGP, the PREVHL, the
PREMAS, and the PREGAS, separately. Covariate variables were set to Block
1, group membership was set to Block 2 and the interaction terms set to Block
3. Then, to test the significance of R? change, the MRC was performed using
enters method for each variable. Table 5.10 shows the result of the MRC. As it
is seen from this table, the contribution of Block 3 is not significant for the
POSTVHL, the POSTMAS, the POSTGAS, the POSTAPA, and the POSTCCA
[F (5,90) = 1.215, p= .308, F (5,90) = 0.435, p= .823, F (5,90) = 0.190, p= .966,
F (5,90) = 0.761, p= .580, and F (5,90) = 1.318 p= .263, respectively]. These
results indicated that, there were no significant interactions between covariates

and the group membership; therefore the interactions (Block 3) can be dropped.
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analysis.

Table 5.10 Results of the MRC analysis of homogeneity of regression for the

MANCOVA comparing posttests scores

Model Change Statistics

R? Change F Change  dft  df2 Sig. F

Change

POSTVHL
Block 1 195 4.644 5 96 .001
Block 2 113 15.459 1 95 .000
Block 3 .044 1.215 5 90 .308
POSTMAS
Block 1 .390 12.290 5 96 .000
Block 2 .011 1.753 1 95 .189
Block 3 .014 435 5 90 .823
POSTGAS
Block 1 .346 10.137 5 96 .000
Block 2 .002 .364 1 95 .548
Block 3 .007 190 5 90 .966
POSTAPA
Block 1 .259 6.709 5 96 .000
Block 2 .329 75.905 1 95 .000
Block 3 .017 761 5 90 .580
POSTCCA
Block 1 406 13.103 5 96 .000
Block 2 .293 92.640 1 95 .000
Block 3 .021 1.318 5 90 .263

For the MANCOVA used for comparing delayed posttests, ten interaction
terms were produced by multiplying the group membership with the covariates
of gender, the MGP, the PREMAS, the PREGAS, the POSTVHL, the
POSTMAS, the POSTGAS, the POSTAPA, and the POSTCCA, separately.
Variables and interaction terms were set to blocks as it is defined above and the
MRC was performed to test the significance of R? change for each variable.
Table 5.11 shows the result of this MRC. As it is seen from this table, the
contribution of Block 3 is not significant for the DELAPA and the DELCCA, [F
(10,70) = 0.779, p= .649; and F (10,72) = 3.437, p= .299, respectively]. Namely,
there were no significant interactions between covariates and the group
membership; therefore the interactions (Block 3) can be deleted. This showed

that the homogeneity of regression assumption is validated for this MANCOVA.
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Table 5.11 Results of the MRC analysis of homogeneity of regression for the

MANCOVA comparing delayed posttests scores

Model Change Statistics
R? Change F Change df1 df2 Sig. F Change

DELAPA

Block 1 725 21.376 9 81 .000
Block 2 .020 6.215 1 80 .015
Block 3 .026 779 9 71 .649
DELCCA

Block 1 .755 33.474 9 83 .000
Block 2 .015 5.699 1 82 .019
Block 3 .047 3.437 9 73 299

The equality of variance assumptions was satisfied by the result of the

Levene’s test of equality. Table 5.12 and 5.13 presents the Levene’s Test of

equality of error variances for the MANCOVA used for comparing posttest

scores and for comparing delayed posttest scores, respectively. As it is seen

from these tables, all F values are non-significant which mean that the error

variances of the dependent variables across groups were equal for both

analyses.

Table 5.12 Levene's test of equality of error variances for the MANCOVA

comparing posttest scores

F df1 df2 sig
POSTVHL 0.147 1 100 .702
POSTMAS 0.037 1 100 .847
POSTGAS 1.688 1 100 197
POSTAPA 0.020 1 100 .888
POSTCCA 0.056 1 100 .814

Table 5.13 Levene's test of equality of error variances for the MANCOVA used

for comparing delayed posttest scores

F df1 df2 Sig.
DELAPA 0.009 1 90 .927
DELCCA 1.257 1 90 .265

For the multicollinearity assumptions, the correlations between covariates

were checked. Correlations between covariates and their significance are given
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in Table 5.14. Since the correlations between covariates were smaller than .8,

assumption of multicollinearity was satisfied.

Table 5.14 Correlations between covariates

2 2 9 2 2 2 & 3

s > = O] < (@)

oo o0 9 FE B B B E

¢ z £ ¢ 8§ &8 8 8 8

= 0o L o §F§ @4 & & @&
Gender =11 -.01 .19 .08 -00 .21* 06 -.19 -.08
MGP 1.0 .19 A2 .23 21 21 16 .43* .54*
PREVHL 10 -17 -10 24* -03 -06 .01 -.06
PREMAS 1.0 .67* .28* .56* .49* 21* .29*
PREGAS 1.0 .31* .53 .66* .26* .40*
POSTVHL 1.0 .24* 14 .39* .39*
POSTMAS 1.0 .60* .19 .34*
POSTGAS 1.0 .17 .33*
POSTAPA 1.0 .78*

* Correlation is significant at the .05 level (2-tailed).

Independency of observations was not a statistical assumption, simply
means that each participant responded independently from other participants.
This assumption was supplied by the observations of the researcher during the

administration of the all tests. All subjects did all tests by themselves.

5.2.4 Inferential Statistics

In this part the findings of the analyses to answer the research questions will

be presented in the order of research questions.

What are the effects of drama based instruction compared to traditional
teaching method on seventh grade students’ Van Hiele geometric thinking level,
attitudes toward mathematics, attitudes toward geometry, achievement on
angles and polygons, and circle and cylinder when students’ gender,
mathematics grade in previous year, prior Van Hiele geometric thinking level,

attitudes toward mathematics and geometry are controlled?
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In order to answer this question, data were analyzed by using a multivariate
analysis of covariance (MANCOVA). The results of this analysis are presented
in Table 5.15. As it is seen from the table, significant differences were found (A =
.385, p = .000) between groups in the favor of the drama based instruction
group on the collective dependent variables of the POSTVHL, the POSTGAS,
the POSTMAS, the POSTAPA, and the POSTCCA, simultaneously.

Table 5.15 Multivariate tests results for the MANCOVA comparing posttest

scores
Effect Wilks' F Hypothesis Error  Sig. Eta Observed
Lambda df df Squared Power
Intercept .882 2.419 5 9 .042 118 743
GENDER  .926 1.444 5 91 216 .074 487
MGP 496  18.271 5 91 .000 504 1.000
PREMAS  .833 3.597 5 91 .005 167 .909
PREGAS  .940 1.158 5 91 .336 .060 394
PREVHL .856 3.026 5 91 014 144 .845
MOT .385  28.735 5 91 .000 .615 1.000

In order to test the effect of the methods of teaching on dependent variables
of the POSTAPA, the POSTCCA, the POSTVHL, the POSTMAS, and the
POSTGAS, a univariate analysis of covariance (ANCOVA) was conducted as
follow-up tests of the MANCOVA. The results of the ANCOVA can be seen in
Table 5.16. As it is seen from the table, a statistically detectable difference was
seen for the POSTAPA, the POSTCCA, the POSTVHL, the POSTMAS, and the
POSTGAS between groups in the favor of experimental group [F (1,95) =
76.008, p = .000; F (1,95) = 91.381, p = .000; F (1, 95) =6.599, p = .012; F
(1,95) = 5.665 p = .019, and F (1,95) = 15.473, p = .000, respectively]. This
means that students taught by drama based instruction got higher scores on

each posttest than the students instructed by traditional method.
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Source Dependent  df F Sig. Eta  Observed
Variable Squared Power
Corrected POSTAPA 6 22.653 .000 .589 1.000
Model POSTCCA 6 35.954 .000 694 1,000
POSTMAS 6 11.009 .000 410 1.000
POSTGAS 6 8.765 .000 .356 1.000
POSTVHL 6  6.982 .000 .306 .999
Intercept POSTAPA 1 4252 .042 .043 532
POSTCCA 1 185 .668 .002 .071
POSTMAS 1 1.238 .269 013 196
POSTGAS 1 1.632 .205 017 244
POSTVHL 1 3.235 .075 .033 429
GENDER POSTAPA 1 7.919 .006 077 795
POSTCCA 1 2.090 152 .022 .299
POSTMAS 1 .964 .329 .010 163
POSTGAS 1 .099 .753 .001 .061
POSTVHL 1 224 637 .002 .076
MGP POSTAPA 1 32819 .000 257 1.000
POSTCCA 1 77.438 .000 449 1.000
POSTMAS 1  13.683 .000 126 .956
POSTGAS 1 11.763 .001 110 924
POSTVHL 1 1.352 248 .014 210
PREVHL POSTAPA 1 2.036 157 .021 292
POSTCCA 1 024 .878 .000 .053
POSTMAS 1 .353 .554 .004 .091
POSTGAS 1 .055 .815 .001 .056
POSTVHL 1 13.910 .000 128 .958
PREMAS POSTAPA 1 184 .669 .002 071
POSTCCA 1 1.794 184 .019 .264
POSTMAS 1 13.070 .000 121 .947
POSTGAS 1 10.680 .002 101 .899
POSTVHL 1 1.058 .306 .011 175
PREGAS POSTAPA 1 .603 439 .006 120
POSTCCA 1 1.397 .240 014 216
POSTMAS 1 1.250 .266 013 198
POSTGAS 1 .893 .347 .009 155
POSTVHL 1 3.236 .075 .033 429
MOT POSTAPA 1 76.008 .000 444 1.000
POSTCCA 1 91.381 .000 490 1.000
POSTMAS 1 6.599 .012 .065 .720
POSTGAS 1 5.665 .019 .056 .654
POSTVHL 1 15473 .000 140 973
Error POSTAPA 95
POSTCCA 95
POSTMAS 95
POSTGAS 95
POSTVHL 95
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Table 5.16 (continued)

Source Dependent  df F Sig. Eta  Observed
Variable Squared Power
Total POSTAPA 102

POSTCCA 102
POSTMAS 102
POSTGAS 102
POSTVHL 102
Corrected Total POSTAPA 101
POSTCCA 101
POSTMAS 101
POSTGAS 101
POSTVHL 101

What are the effects of drama based instruction compared to traditional
teaching method on seventh grade students’ retention of achievement on angles
and polygons, and circle and cylinder when students gender, mathematics
grade in previous year, the posttest scores on angles and polygons; and the
circle and cylinder achievement tests, pre and posttest scores on van Hiele
geometric thinking level test and mathematics and geometry attitude scales are

controlled?

To compare the mean scores of each group on the delayed achievement
tests (the DELAPA and the DELCCA), and to reveal whether the differences are
significant or not while holding constant gender, and mathematics grade in
previous year, the achievement posttests scores, pre and post test scores on
the VHL, the MAS, and the GAS; another MANCOVA was conducted. According
to the results of this MANCOVA, significant differences were found (A = .829, p
= .001) between groups on the collective dependent variables of delayed

achievement tests. The results of this analysis appear in Table 5.17.

Table 5.17 Multivariate tests results for the MANCOVA comparing delayed

posttest scores

Effect Wilks' F Hypothesis Error Sig. Eta Observed
Lambda df df Squared Power
Intercept .629 23.335 2 79 .000 .371 1.000
Gender T72 11.693 2 79 .000 .228 .993
MGP .989 429 2 79 653 .01 A17
PREMAS .995 190 2 79 .827 .005 .079
PREGAS .984 .649 2 79 525 016 .155
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Table 5.17 (continued)

POSTVHL .992 .303 2 79 739 .008 .097
POSTMAS .993 .263 2 79 769  .007 .090
POSTGAS .989 446 2 79 642 .011 120
POSTAPA .854 6.765 2 79 .002 .146 .909
POSTCCA .672 19.295 2 79 .00 .328 1.000
MOT .829 8.169 2 79 .01 171 .953

To test the effect of the methods of teaching on each dependent variables of
the DELAPA, the DELCCA, the ANCOVA was conducted as follow-up tests.

The results of this analysis can be seen in Table 5.18.

Table 5.18 Tests of between-subjects effects

Source DV df F Sig. Eta Observed
Squared Power
Corrected DELAPA 10 21.486 .000 747 1.000
Model DELCCA 10 30.447 .000 .807 1.000
Intercept DELAPA 1 44360 .000 357 1.000
DELCCA 1 3.865 .053 .046 493
GENDER DELAPA 1 22815 .000 222 .997
DELCCA 1 1.255  .266 .015 .198
MGP DELAPA 1 113 .738 .001 .063
DELCCA 1 731 .395 .009 135
PREMAS DELAPA 1 .368 .546 .005 .092
DELCCA 1 .025 .875 .000 .053
PREGAS DELAPA 1 .004 .953 .000 .050
DELCCA 1 1.303  .257 .016 .204
POSTVHL DELAPA 1 .032 .859 .000 .054
DELCCA 1 571 452 .007 116
POSTMAS DELAPA 1 472 494 .006 .104
DELCCA 1 .075 .785 .001 .058
POSTGAS DELAPA 1 .101 752 .001 .061
DELCCA 1 779 .380 .010 141
POSTAPA DELAPA 1 11.205 .001 123 911
DELCCA 1 2091 152 .025 .298
POSTCCA DELAPA 1 6.416  .013 .074 .706
DELCCA 1 31473 .000 282 1.000
MOT DELAPA 1 6.602 .012 .076 .719
DELCCA 1 9.296 .003 104 .854
Error DELAPA 80
DELCCA 80
Total DELAPA 91
DELCCA 91

Corrected DELAPA 90
Total DELCCA 90
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As it is seen from the table, students taught by drama based instruction had
higher scores on the DELAPA and the DELCCA than the students instructed by
traditional method [F (1.80) = 6.602, p = .012 and F (1.80)= 9.296, p = .003

respectively].

5.2.5 Follow-up Analyses

In order to determine the unique importance of the dependent variables that
were found to be significantly affected by the methods of teaching, step-down
analyses were performed. With this analysis, any overlap between dependent
variables is eliminated and absolute effect is revealed.

For the MANCOVA used for comparing the posttest scores, four step-down
analyses were conducted. The previous analyses revealed that method of
teaching has significant effect on the POSTAPA, the POSTCCA, the POSTVHL,
the POSTMAS and the POSTGAS. Since the POSTAPA was administered
three weeks before the other posttests, it is not possible that the POSTAPA
results could be affected from the results of the other posttests. This means that
there was no need to check the unique importance of the POSTAPA. Therefore
except for the POSTAPA, four step-down analyses for the POSTCCA, the
POSTVHL, the POSTMAS and the POSTGAS were conducted.

Results of the analysis when the POSTCCA was taken as the dependent
variable of highest priority with the POSTAPA, the POSTVHL, the POSTMAS
and the POSTGAS were taken as additional covariates appear in Table 5.19.
According to the results, the effect of method of teaching had still significant
effect on the POSTCCA [F (1.91)= 25.339, p= .000]. This implies that after
accounting its effect on angles and polygons achievement, Van Hiele geometric
thinking level, mathematics and geometry attitude, the effect of drama based

instruction on students’ circle and cylinder achievement was still significant.

Table 5.19 Step-down ANCOVA for the POSTCCA

Source df Mean Square Step-down F  Sig.
POSTMAS 1 4.948 203 .653
POSTGAS 1 22.741 .934 .336
POSTVHL 1 16.856 .692 407
POSTAPA 1 406.675 16.706 .000
MOT 1 616.816 25.339 .000
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With the purpose of assessing the effect of the method of teaching on
POSTVHL beyond its effect on the POSTAPA, the POSTCCA, the POSTMAS
and the POSTGAS, another step-down analysis was conducted. The results
appear in Table 5.20. According to the results, the effect of method of teaching
had still significant effect on the POSTVHL [F (1,91)= 4.352, p= .040]. This
indicates that the effect of drama based instruction was significant on students’
Van Hiele geometric thinking level, after accounting its effect on angles and

polygons achievement, mathematics and geometry attitude.

Table 5.20 Step-down ANCOVA for the POSTVHL

Source df Mean Step-down F  Sig.
Square

POSTAPA 1 2.388E-03 0.002 .965

POSTCCA 1 2.420E-02 0.020 .888

POSTMAS 1 .342 0.283 .596

POSTGAS 1 547 0.453 503

MOT 1 5.258 4.352 .040

The results of the step-down analysis when the POSTMAS was taken as the
dependent variable of highest priority and the POSTAPA, the POSTVHL, the
POSTCCA and the POSTGAS were as additional covariates are presented in
Table 5.21. The results showed that, the method of teaching had not significant
effect on the POSTMAS [F (1.91) = 3.770. p= .055]. This implies that the
analysis failed to detect a significant difference on mathematics attitude score
between groups, after accounting the effect of method on angles and polygons;
and circle and cylinder achievement, Van Hiele geometric thinking level and

geometry attitude.

Table 5.21 Step-down ANCOVA for the POSTMAS

Source df Mean Square Step-down F  Sig.
POSTGAS 1 5542.848 22.416 .000
POSTVHL 1 4.787 0.019 .890
POSTAPA 1 103.899 0.420 518
POSTCCA 1 46.304 0.187 .666
MOT 1 932.282 3.770 .055
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Table 5.22 shows the result of the step-down analysis, when the POSTGAS
was taken as the dependent variable of highest priority and the POSTAPA, the
POSTCCA, the POSTVHL and the POSTMAS were taken as additional
covariates. As seen in table, the POSTGAS had not been significantly affected
of method of teaching [F (1.91) = .310, p= .579]. This implies that after
accounting its effect on angles and polygons; circle and cylinder achievement,
Van Hiele geometric thinking level and mathematics attitude, the effect of drama

based instruction on students’ geometry attitude was not significant.

Table 5.22 Step-down ANCOVA for the POSTGAS

Source df Mean Square F Sig.
POSTAPA 1 2.084E-04 0.000 .999
POSTCCA 1 569.785 5.032 .027
POSTVHL 1 47.632 0.421 518
POSTMAS 1 2950.669 26.059 .000
MOT 1 35.062 0.310 579

For the MANCOVA used for comparing the delayed posttest scores, two
step-down analyses were conducted as the previous analyses revealed that
method of teaching has significant effect on both the DELAPA and the
DELCCA.

Result of the analysis when the DELAPA was taken as the dependent
variable of highest priority with the DELCCA was taken as additional covariates
is presented in Table 5.23. According to the results, the effect of method of
teaching had still significant effect on the DELAPA [F (1.79)= 6.413. p= .013]. In
other words, after accounting its effect on retention of circle and cylinder
achievement, the effect of drama based instruction has still significant effect on

retention of angles and polygons achievement.

Table 5.23 Step-down ANCOVA for the DELAPA

Source df Mean Square Step-down F  Sig.
DELCCA 1 70.551 0.124 725
MOT 1 3635.138 6.413 .013
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Result of the analysis when the DELCCA was taken as the dependent
variable of highest priority with the DELAPA was taken as additional covariates
is provided in Table 5.24. According to the results, the effect of method of
teaching had still significant effect on the DELCCA [F (1,79)= 9,071, p= .003].
This implies that after accounting its effect on retention of angles and polygons
achievement, the effect of drama based instruction has still significant effect on

retention of circle and cylinder achievement.

Table 5.24 Step-down ANCOVA for the DELCCA

Source df Mean Square Step-down F  Sig.
DELAPA 1 4.135 0.124 .725
MOT 1 301.315 9.071 .003

5.3 Qualitative Results

The following excerpts from the interview responses can be seen in
Turkish in Appendix N. They can be followed with codes, involving the numbers
and letters, given in parentheses at the end of each excerpt. For example, in the
code (10-S12), 10 was used to indicate the tenth excerpt and S12 indicated the
quote of the student 12.

5.3.1 Students’ Opinions related to the Effect of Drama Based Instruction on

Their Learning

In order to the get the EG students’ opinions related to the effect of drama
based instruction on their learning, they were asked the question of “Does
drama affect your learning? How? ”

All the students from the EG stated that drama based instruction provided
them to learn easily and understand better. The reasons they mentioned vary in
a numerous ways.

Some students reported that improvisation of daily life examples affected
their learning positively. Real life examples were easier, more logical,

interesting, and familiar for them. They acquire knowledge as well as a sense of
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when and how to use it, since the knowledge was given in a meaningful context,
rather than abstract learning out of context. By this way students felt the
importance of geometry and understood when to use it as they stated. Dealing
with the authentic situation instead of routine problems took their attentions and
helped them to concentrate on the topic. They also stated that they had fun with
the daily life examples. With the help of daily life examples students realized the
connections between the life and mathematics. They mentioned benefits of real
life examples as follows:
We were scouts in the lesson. The scouts tried to find a way to get equal
heat around the fire. When we formed a perfect circle, we saw that all of
us could get heat. The center was the fire. For example when a tree felt
down, it was tangent or chord... etc... Drama is the activity to make
geometry easier. For example in scouting camp, we defined center as a
fireplace, then located around the center to get heat. By this way a circle
was formed, we learned the central angle like this. Briefly, drama is a work
to make a difficult lesson easier (1-S1).
Drama is a part of life; it is just like real life. Our roles are from real life. For
example Spider Man. We already know him from TV. It was just like we
got a letter from the real Spider Man. And the scouts are from real life.
Anyway, scouts are gathering around a fire neatly in real life (2-S2).
Drama made me understand better, made me concentrate on the topics.
Since mathematics is difficult, | could not concentrate easily in the past.
But daily life examples provided me to connect with the lesson (3-S3).
Since we learned from daily life, it was fun. Since it was fun, | understood
better. It provided me learn better (4-S4).
| had more fun with daily examples... It was also more logical with the daily
life examples... Scouts or the daily life examples made it easily
understandable... Drama took our attention, for example we thought
scouts do like that and it took our attention (5-S6).
Since natural examples like camping scouts, trees etc., were given, we
comprehended better (6-S7).
Carton characters, letters, ropes, etc. all were from our life. We understand

that mathematics is connected to our life (7-S8).
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It made learning easier. When we learnt with Spiderman etc., it was like a
play, so we learnt more easily... When | was a scout in the circle, |
understood central angle and inscribed angle. Scouts affected my learning
(8-S9).

Examples were from our environment. We know all of them already and
we wanted to pay attention to them, we wanted to use our brains.... While
studying the situations from real life, we understood when it is useful.
When | look outside now, geometric shapes are formed in my mind. It is a
good way to learn. | wish that mathematics would be always instructed like
that. Because when it is from daily life, it is more fun and we are interested
in much more and participate more. Because we know something about
daily life, we can compare with daily life (9-S10).

Since it was from daily life, it was familiar to us. We live it in our life. This

makes it easy... We understood when it is necessary (10-S12).

Improvisation of the daily life situations by the students made what they
have learnt more permanent. They can easily retrieve what they have learned
by imagining of what they have done in the classroom. They stated that since
they have learned the reasons behind what they have learned, their learning
was more meaningful for them. Knowledge situated within the practices of the
real life, rather than something which the teacher said or exists out there in
books, provided them meaningful learning. Meaningful learning was also
provided by participating actively like seeing, doing and discovering. It is long
lasting as they stated. They cited that they did not have to memorize what they
have learned. They could easily remember what they have learned when they
think of the classroom activities. This implied that they understood that
mathematics is not simply memorizing rules furthermore it should make sense
and be logical. In addition students also mentioned about the activities provided
them to recall their existing knowledge. Here are some examples of their
statements.

For example in the exam, | can easily remember what we did in the lesson
and solve the questions. What we did in the lesson is more permanent for
me (11-S1).



108

Since we saw what we learned, it is more permanent. We were not just
writing, we saw what we learned which makes it more permanent. Seeing
and doing are always better. They make learning more permanent (12-
S2).

We learned what is what. Since we tried to find truth ourselves, we can
keep it in our mind. For example, you didn’t give us the value of m. We
found its value by ourselves. You gave us several objects, we saw them
and measured them, and then we reached a mathematical conclusion. We
found which numbers make a triangle, which numbers does not make
triangle [by the “numbers” she meant the sides length of a triangle].
Because of that, we comprehended better and they all will stay in our mind
in our life time (13-S3).

What we did in the lessons will stay permanently in our minds. We will
never forget the activities with Spider Man (14-S5).

By doing drama, what we did remain in our minds. We remember
everything now. We think, “I did that activity and | remember now “(15-S6).
When you find and discover yourself, you learn more and better... You
remember your previous knowledge and refresh your mind. In this way you
learn more. Since you [we] were in the activity, you [we] understood better.
By this way | realized that | could do it consciously, with understanding.
Your knowledge gets stronger, when you (we) do it consciously. This
makes it permanent. For example no one will ask the interior angles of
triangle but we can solve the life problems with the help of this knowledge
(16-S8).

We learned the fundamentals of geometry, that is we understood reasons
of everything. If we had just learned the central angle.. Which one is
central angle? What is central angle? ... It is not easily learned like that,
but we were scouts. How scouts can get heat? How scouts can deal with
the fire? We learned all of them by drama method. If we hadn’t learned by
drama method, they would have come and gone. We would never
remember (17-S9).

Since we learned by seeing, it was not memorization and more
permanent. This made me understand more and saved me from

memorizing. | began to love geometry (18-S11).
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For example, we formed the shape by using our bodies. By this way we
saw how it is formed. If we memorized, we could easily forget it in a short
time. But if you learn, you cannot forget. It makes more permanent (19-
S12).

There was a considerable emphasis on visualization provided by drama.
Students stated that it affected their learning, as visualization made them to
convince what they are learning is true. That is, visualization is a kind of proof
for them. Visualization also saved them from memorizing and it can be reckoned
as a reason for providing permanent learning. Furthermore, student responses
included that visualization creates an interest to the lesson.

It was not memorizing. It was visual. By this way | learned easier (20-S1).

When you see with your eyes, it is more effective. Since we saw what we

done in the classroom, we learned better (21-S2).

In the past mathematics was just an explanation. There was no

visualization. Formerly | thought that, there was nothing visual in

mathematics. But in these lessons, | saw that. People think that education
should be visual and based on experiments. Drama provides this... For

example the way we found the value of 1, angles, triangles etc., how a

triangle can be constructed, whether it is constructed or not. We saw lots

of things. We will remember what we learn in our lifetime. Since we
learned by seeing, it is more permanent for us (22-S3).

When we saw visually, we were more interested in and easily caught the

crucial points. We will solve the life problems we will face in future by the

help of it (23-S8).

We learned by seeing, it was far more just memorizing (24-S11).

Some students mentioned that working as groups affected their learning.
Their responses demonstrated that group works facilitated them to learn the
responsibility and provided motivation to learn. The social interaction between
the students assisted the construction of knowledge. Working in groups enabled
them to acquire knowledge by seeing others’ behaviors, receiving different

ideas, understanding others points of view. They helped to each other, by this
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way learned from each other. They claimed that teaching each other provided

them learn better.

Everything was done as groups. When we were working in groups, we
were pleased to work in groups. We felt we can do (25-S1).

We only wrote in notebooks in the past, we are now discussing together
(26-S3).

For example when you gave us envelopes, straws and ropes, we have to
work together. The activities taught us cooperation. In this way, we had
more fun and the possibility of making wrong decreased. Also we got
motivated (27-S4).

We learned to work together. Everyone in a group had a duty, so that we
have learned responsibility (28-S7).

Everybody was helping each other. The lessons were like games. | taught
my friend something and they taught something to me, too. We transferred
knowledge to each other... You [we] were also observing the others while
you [we] were doing in the lesson. By this way we have learned (29-S9).
We worked together, helped each other. We asked each other when we
did not understand something.... We were expressing ideas, discussing
with our friends, and getting their ideas, so that our friendship grew (30-
S10).

We worked together; one completed what another missed (31-S11).

Some students’ responses revealed that the excitement they felt during the
drama based activities has also affected their learning. As they mentioned, they
particularly had fun with the music, daily life examples, role taking, learning by
doing and not be forced to memorize the facts. Exciting and interesting
classroom environment took their attention and provided them learn better. They
mentioned some reasons of that as followings:

Geometry was fun with music in the classroom (32-S1).

Absolutely, it was more fun. For example constructing geometric shapes
by our hands, arms and ropes was enjoyful. Drawing the shapes by our
shoulders, elbows, and nose was enjoyful. When it is enjoyable, we

understand better. Examples from actual life like scouts, rockets of NASA
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attracted my attention... also related with the things we wanted to learn
like Spiderman. They made it enjoyful. They were like stories; they were
like the games we played in our childhood (33-S4).

| wrote on the paper [she meant the geometry attitude scale administered
before the treatment] that | did not like geometry, but it changed. It was
enjoyful. We were interested in learning when it is with drama (34-S5).

It was more fun with improvisation and forming the shapes by our bodies
and other material (35-S7).

Standing and walking in the classroom, seeing the others, and even
knowing that “everybody in the classroom is seeing me” were entertaining.
Participating enjoyed me...you [we] had fun since you [we] saw it from
child perspective (36-S8).

It was entertaining. We learnt what we were learning, improvised
something. These made the learning enjoyful... We did not understand
how the time past (37-S9).

Geometry was more fun and easier. With the examples from life, it was

more enjoyful (38-S10).

Since it was not memorizing, | liked it more (39-S11).

Drama was fun and lessons were like enjoyful game for me..... When we
were scouts, the topics were more enjoyful for me and | understood more
(40-S13).

In order to get the EG students’ views related with the negative aspects of

drama based instruction on their learning; they were asked “ls there any

negative effects of drama on your learning?”

Of the interviewees, six of them expressed that there is no negative point for

them. On the contrary, five students complained about the noise in the

classroom. They suggested that the teacher must be controller like punishing or

scolding.

In the lesson, the talks of our friends lessened our understanding. If there

had been 20 students instead of 34, the discipline problem could have
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been solved since there would be less students’ talking. Sometimes they
thought that we were just playing games (41-S3).

If everyone had paid more attention, it would have been better. There was
a buzzing in the classroom (42-S6).

In drama everybody was talking, just like we were not in the lesson. If
teacher had scolded them, it would be better (43-S11).

We were in a relaxed mood. In this way we lose something about
management. In my opinion, some of our friends should have been
punished (44-S12).

Students talked too much. Even if they were related with the lesson, noise
is not a good thing (45-S13).

A students stated that he wished solve more questions in the classroom.
Direct information giving has the advantage of allowing the teacher to cover a
great deal of topic quickly, to control subject matter being learned, to make sure
it is correct and to solve questions. Since discovery and construction of the
knowledge by the students took time in drama activities, there was little time to
solve questions.

We did not solve many problems (46-S5).

5.3.2 Students’ Opinions related to the Effects of Drama Based Instruction on

Their Friendship Relations

In order to get the EG students’ opinions about the effects of drama based
lesson on friendship relations they were asked “Do you think, what was done
during these units have affected friendship relations in class? If yes, in what
way? (Your relation with your friends or relation between others based on your
observation) .

All the students, except for one student (S11), thought that the friendship
relation was affected positively. Students mentioned that drama based
instruction provided them to be closer to the other students by forcing them to
work with the other students. Working with others brought them to ask for help;
discuss, and share the ideas, i.e. communicate with other students. While

working in groups, they had to forget their past arguments with their friends. By
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the activities they also had the opportunity to see good characteristics of the
other students. As they said, they had a chance to know their friends. On the
other hand, S11 stated that friendships did not change.
Since we concentrated on the same issues, we forgot about our past
quarrels with some friends and our relations got better. For example, while
studying with the straws and ropes, we were talking with our friends. We
discussed about our ideas with our friends, our thinking developed (47-
S2).
In order to learn something we had to work together. Circumstances
required us to get closer. Because of that, we got closer... | am closer to
my friend, now. | become close to some of my friends with whom | did not
have any relation before that. It helped me in my friendship relations (48-
S3).
| have learned that | can learn better when | study with my friends. | know
that, it is better to study with them from now on. We learned about our
friends. For example, Student X had been very isolated person, however
when we worked together with him, | realized that he was not a bad
person. Then we got closer (49-S5).
| made a relation with some friends to whom we never do anything. We got
closer (50-S6).
While we were working together, we said the same idea at the same time,
we agreed on something. This made a connection between friends. We
found common points so that we got closer(51-S8).
We worked together, helped each other. We asked them when we did not
know something. We were expressing ideas, discussing with our friends,
and getting their ideas, so that our friendship grew (52-S10).
We were trying something with the friends even we weren’t close before
(53-S12).
| got closer with a friend with whom | had not even talked before. For
example after we made measuring with Student x we get closer... In the
past | never asked my friends about the questions | could not solve but

now | can easily go and ask them (54-S13).
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5.3.3 Students’ Opinions about the Effects of Drama Based Instruction on Their

Awareness of Themselves

To the get the EG students’ opinions related with drama based instruction on
their awareness of themwelves, they were asked the question of “During these
lessons, have you learned something new about yourself? Do you realize any
feature of yourself, you have never recognized before?”

All students from the EG, except two (S7, S11), stated that they learned
something about themselves during the drama based lessons. Students felt and
realized their individual talents and their own characteristics they were not
aware before. Expressing their insights during the drama activities was helpful
to demonstrate their potentials. Some students claimed that they realized their
intelligence, and ability to succeed in mathematics, to create something, and to
teach their friends. Furthermore, a student stated that she realized that she
could learn better while working with others. As they learned more about
themselves, they gained confidence in themselves. The following quotes were
from the students’ responses to this question.

In the past | did not like speaking, but in these lessons, | talked pretty
much. | realized that | participated to lesson more than past. | did not know
that | am that much clever. | discovered my intelligence. When | know
something, | think that | am intelligent (55-S1).

| created something by myself. | realized that | could produce something
new (56-S3).

| learned that | could easily understand with drama. | recognized that when
| work with the friends | learn better and | can teach something to my
friends (57-S5).

| found out that | can teach my friends (58-S10).

Some students mentioned that they realized their potentials of being
successful in mathematics. The following quotes can exemplify their ideas about
that.

| was not good at mathematics in past years. | am good at mathematics
this year than past. | got to know myself. | think that “I am good at

mathematics, | can study on mathematics in future”....For example, | could
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not do geometry in the past. But now | can do that. | got to know myself. |
really did not know these characteristics of mine. | did not know that | like
geometry that much (59-S2).

| realized that geometry is fun and | can solve even difficult geometry
problems. In the past, | demoralized and got angry when | studied
geometry, but now it is very interesting and like it (60-S9).

| thought that | could not solve mathematics problem and | never succeed
in mathematics. But in drama | have done something. | can tell my
opinions without fear of teacher. Now, | believe that | have the ability to

succeed in mathematics (61-S13).

Learning about themselves provided them to gain confidence about
themselves as they stated. Without a fear of making mistakes, they felt more
confident in their actions. Since they were active in the lesson, talked and did
something related with mathematics, they felt their ability in mathematics. This
might also bring the confidence.

| learned that | could rely on myself when | learn something new (62-S4).

| found out that | could do everything if | wish (63-S6).

Before that, | have no confidence in myself. As | was doing and

participating in the lessons, | felt confidence in myself on mathematics and

geometry. When | feel confidence in myself, | am happy (64-S8).

| realized that | could understand something by myself, without someone

explains to me (65-S10).

5.3.4 Students’ Opinions related to the Role of Students in Drama Based

Instruction Environment

In order to the get the EG students opinions related to the role os students in
drama based instruction, they were asked the question of “Do you think, in
these lessons have the role of students changed? Can you compare the role of

the students in these lessons with the role of the students in the other lessons?”

Generally, students emphasized that they were more active by physically

and cognitively in these lessons. They mentioned their participation by
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measuring, forming, discussing, thinking, helping, doing, explaining, and
improvising, etc., and the benefits of this participation like learning better,
remembering longer, and enjoying more. They stated that they worked together
as a group instead of work alone. When we looked at the students responses,
they particularly emphasized that, everyone in the classroom participated the
lessons.
Everybody was trying to do something. For example we were working with
straws in groups, we altogether found whether a ftriangle can be
constructed or not, we were measuring the perimeter of a lid, our friends
was calculating by dividing the perimeter to diameter. Everybody did
something. The teacher just wrote the answers (66-S12).
Now, everybody participated actively without any fear (67-S2)
In the past, the teacher asked us. But now, we do it. In the past, we wrote
and answered the questions. Now we do drama and we understand better
(68-S4).
In drama, we have to participate. By this way our friends who don’t study
much had to participate to the lesson. For example, even Student x,
Student y, Student z, and Student w [She gave the name of 4 students]
made angles for us. This was fun for them. They had a chance to
understand better (69-S5).
According to my observations, the student who had not participated to
lesson now participating the activities. For example, | participated more
than | did. Even the spoilt friends participated more. Everyone raised his or
her hands to participate and say something (70-S6).
For example, we were measuring, forming shapes like triangles and
quadrilaterals, cooperatively (71-S7).
In the past we had just answered teacher’s questions, but now we are
explaining the topics. We are in the lesson. Just like, we are giving the
lecture. We are doing, writing on the board, explaining, and improvising.
As if we took the role of teacher (72-S8).
In the past we were busy with something not related with the lesson, now
we are working related with the lesson. Everyone works with others,

transfers opinions and thoughts (73-S9).



117

Drama based activities brought the necessities of communication.
Engaging in discussion and negotiation within or between groups in all phases
of the lesson brings some advantages. While the students were preparing an
improvisation in their groups for example, they had to exchange their ideas,
criticize others’ ideas, and negotiate on their roles and presentation. Moreover,
in order to remove a conflict posed by the dramatic moments, they were
suggested solutions, discussed similarities and differences of all suggested
solutions, criticized the others solution, justifyed and tried to convincing others to
their own solution. Students become consciously aware of what they were
studying on. They reflected and clarified on their thinking about mathematical
ideas and situations. By this way, a concept at an intuitive level have became at

reflective level.

In the past, we wrote our notebooks in our desks. Now we are talking
since the teacher keeps asking questions. We are discussing related with
the topics, in order to answer the questions and solve the problems...
When we were doing, everyone could freely express his or her ideas. We
were happy when we found the things and expressed our ideas. Everyone
explained their opinion, discussed something even in breaks (74-S1).

For example, while studying with the straws and ropes, we were talking
with our friends. We discussed about it, our thinking developed. This made
me learn better (75-S2).

While everyone worked alone in the past, we were now discussing
together. We concentrated on some issues and talked about them. We
could explain our opinions freely (76-S3).

In lessons we had to explain something. Participation and expression of
ideas were necessary in every lesson (77-S7).

Students were listening to what teacher explained in the past, but now

students are explaining in a way (78-S11).

In the previous lessons, writing the rules with little or no meaning attached
was boring for the students as they stated. When they compared the drama
based lesson with the regular lesson, they articulated that the latter was more

dull for them by stating “sitting boringly”, and “sitting like sleeping”. Since it is
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meaningless to the students, it is also harder for them. Drama based instruction
provided with them understand the topic through an enthusiastic engagement.
The following excerpts revealed that the students were cognitively active in
drama based lessons.
In the past, class had been writing boringly. Since mathematics is difficult,
our friends had not liked it. Because they could not do it. But now,
everybody participated actively without any fear. Now with questions, the
brains woke up and thought about | can solve it (79-S2).
In lessons we had to explain something, participation is necessary in every
lesson. We participated to activities, instead of sat down and wrote. We
used our brains. We added something to lesson (80-S7).
We connected to the lesson. We liked it. We participated and had to think
about the lesson. We had to use our mind (81-S10).
Students were sitting like sleeping in the desks. Now students are working

together and eagerly raising their hands (82-S13).

Two of the students mentioned that they felt that they were more free in the
classroom.
We were more relaxed in the classroom (83-S12).
Students were free to walk in the classroom. We are more free now (84-
S13).

5.3.5 Students’ Opinions related to the Role of Teacher in Drama Based

Instruction Environment

In order to the get the EG students’ opinions related to the role of teacher in
drama based instruction, they were asked the question of “Do you think, in
these lessons have the role of teacher changed? Can you compare the role of

the teacher in these lessons with the role of the teachers in the other lessons?”

Students stated that the teacher’s role has changed from knowledge
transmitters to facilitators of learning by creating group work environments,
encouraging communication, questioning, and giving clues. As they stated,

teacher did not explain the topics. Instead of that the students explained the
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topic. According to them teacher asked them questions to make them express
their opinions. The students more involved with the learning process than in a
traditional classroom and offered more control over the content, direction and
method of learning.
Normally, teacher wrote something on the board then we wrote them to
our notebooks. It had been boring. The effects of teacher have decreased,
she always asked to us, didn’t give the answer first. Now, we are trying to
do ourselves, the correct things from our works were written on the board.
Teacher made the geometry like a game, made it simple (85-S1).
In the past, something was written on the board. It was boring. But now,
teacher asked more questions, and gave clues. But in these lessons, our
brains developed. We progressed in a logical way (86-S2).
Teacher did not explain the topics first just like real teacher. We did
something, she directed us, gave clues... It provided that we could say our
opinions. We can freely express our ideas because teacher asked that.
We refreshed our knowledge by this way (87-S3).
Teacher directly explained the topics in the past, solved examples, did not
ask much questions. It had not been enjoyful. When it is enjoyful, it is more
understandable for me (88-S4).
The teacher showed us the way, did not explain much (89-S6).
The teacher wanted us to explain something, made us to improvise
something so that we could understand better (90-S7).
Teacher explained in the past and gone. We were not interested in that
way. Teacher gave more examples about our environment now. This
makes the lesson interesting to me. Generally, she did not explain the
topic, she asked, we found it (91-S10).
The teacher explained the topics in the past, we are explaining now. We
learned by discussing in groups. We helped the teacher on explanation of
the topics (92-S11).
Teacher had explained the topics in the past. But now we worked in
groups. The teacher also had fun in the lesson. | understood it from her
smile (93-S13).
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Since the teacher took roles in some lessons and gave clues to the
students, some students perceived teacher as their friends.

We felt that teacher was closer to us. We began to see teacher as a friend.

For example she was also a scout leader or another thing in drama. For

example she brought the letters from Spiderman. | thought that she was

not a real teacher but a friend of us (94-S5).

We were comfortable; the teacher did not scold when you said the wrong

things. The teacher became our friends our elder sister (95-S12).

5.3.6 Classroom Teacher’s Opinions about the Drama Based Instruction

The following excerpts from the responses of the teacher, who was
present in EG during the treatment, in the interview can be seen in Turkish in
Appendix O. They can be followed with the numbers given in parentheses at the

end of each excerpt.

In order to get the classroom teacher’s views related with the positive
aspects of drama based instruction she was asked, “What are the positive

aspects of drama based instruction?”

The classroom teacher pointed out that the students got the chance to
express and criticize their ideas. She stated that drama based instruction took
students attention by giving them the opportunity to express their ideas.
Students’ engagement by talking made the other students pay attention to the
lesson.

They (students) had the opportunities to express their ideas. They

criticized their friends’ ideas. We do not do that in regular lessons. We do

not give students opportunity to talk. Even if we gave them opportunity to
express themselves, students would not take it serious. So we have
changed the way, and we explain the topic by ourselves. In these lessons,
students are shy at first. But when you gave students opportunity to talk,
even the most unrelated student paid attention to the lesson. Students

think that, our friends were speaking, they were telling something.
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Therefore, the students tried to understand what was going on in the

classroom (1).

She also mentioned the permanent learning provided by the drama based
instruction. She implied that by remembering the interesting activities they have
done in the classroom, students could easily retrieve the geometry topics they
have learned.

.... These activities [drama based activities] were more permanent for the

students. When students remember the exciting and interesting things

they did in the classroom, they will remember the geometry topic (2).

Classroom teacher mentioned the group works as a positive aspect of
drama based instruction. She affirmed that by working in groups, students
learned from each other and taught something to each other.

Students learned by working as a group. Normally, we cannot let them

work in groups... Group works made them to learn to work with their

friends, learn from their friends and teach something to their friends (3).

Classroom teacher also mentioned positive effects of drama based
instruction on students’ affective characteristics. She emphasized that drama
based instruction foster students imagination, creativity, and confidence in
themselves.

| think that, it (drama based instruction) improved the students imagination

and creativity... They became to feel confidence in themselves. As they

participated to the lesson, they understood that they could participate to
the lesson, and they could be successful. Even the students, who were

unsuccessful in the past, participated to the lesson (4).

Classroom teacher also stated that drama based activities were very
interesting, motivating and exciting to the students. Because of those
characteristics, they paid attention to the lesson

The topics were presented in an interesting way. The lesson became

exciting for the students, and motivated them. So their attention was on

the subject steadily. Since the lesson was more interesting to them, they



122

understood more. It provided that they like mathematics more. It was

beneficial in that respect. Students’ minds had to be busy with lesson (5).

In order to get the classroom teacher’s views related with the negative
aspects of drama based instruction she was asked “What are the negative

aspects of drama based instruction?”

The classroom teacher mentioned about the preparation of the lessons
plans, materials etc. before the lesson. She claimed that implementation of
drama based activities brings some burden to the teacher as preparing lesson
needs creativity, patience, time, and money. She pointed out that, a regular
classroom teacher giving seven hours lesson a day cannot manage to do these.

They were very good activities, | am very positive for them, but they

require much patience. Some materials should be prepared for every

lesson. For example, you brought some material in every lesson; cylinder,
flashlight, rope, scissors, papers, pictures, etc. Teacher has to prepare
them or buy them. They are both endeavoring, time consuming and costly.

For example, a teacher with seven hour lesson a day, cannot prepare the

lesson that much. In addition to that, the lesson should be planned. For

example, scouts, plays, etc. In order to plan them, you have to be creative.

Each teacher cannot prepare his/her lesson like this (6).

Teacher also mentioned about the changes in the arrangement of the
classroom. These necessary changes for the drama based activities must be
done in the recess and bring another work to the teacher. The teacher implied
that teachers cannot do that and suggested that teacher can make the students
to do that.

Regular classroom arrangement is not appropriate to do drama based
activities. You made some arrangement on the desks prior to each lesson.
But the teachers cannot do that before every lesson. The recess belongs to
teachers. We need to rest in 5 minutes. We are very tried with the
engagements of students or administration. Because of that we cannot deal
with the organization of the classroom. Or you can make the students to do

that. You can give charge to the students (7).
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The classroom teacher stated that in drama based instruction fewer
questions can be solved because of time constraints. She complained about the
load of the mathematics curriculum and emphasized that in a mathematics
lesson much more questions should be solved.

You did not solve many questions at the end of the activities. In order to
strengthen the understanding of the topics, we need to solve plenty of
questions. Mathematics is different than the Turkish lessons or science
lessons. When you do drama activities, you do not have time to solve
questions. Our curriculum has too much topics. If the instruction is like this,
you cannot solve questions. If you solve questions after these activities

you cannot complete the curriculum (8).

The teacher summarized her responses to this question by stressing the
burden drama based instruction brings.

Briefly the most negative part is that the bigger duty for the teacher than

today; arranging the classroom, preparing lessons plans that can attract the

attention of the students, making or finding some materials. If these types of

activities were more common, we were given the materials and lesson

plans, we could instruct like this. But now, we need resources (9).

In order to get the classroom teachers’ views about drama based instruction
she was asked, “What are your suggestions about the drama based
instruction?”

The teacher suggested that drama based instruction should be used in the
class with smaller number of students.

It would be easier to use this method in the class with fewer students (10).

Another suggestion of the classroom teacher is that drama based instruction
should be used in more successful classroom. She justified her suggestion as
follows:

| think that, drama based instruction should be used in good class. If

students are successful, they will participate more, they will think well, they

will answer better, and they will ask good questions. It should be
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implemented the students with potentials. If the students are not successful,

we should solve more questions (11).

5.4 Summary of the Results

5.4.1 Summary of the Results related with Quantitative Research Questions

Drama based instruction had a significant positive effect on students’ angles
and polygons achievement, circle and cylinder achievement, Van Hiele
geometric thinking level, mathematics attitude, and geometry attitude compared
to the traditional teaching.

The effect of drama based instruction on students’ angles and polygons
achievement was still significant, after accounting its effect on circle and cylinder
achievement, Van Hiele geometric thinking level, and mathematics and
geometry attitude. The effect of drama based instruction on students’ circle and
cylinder achievement was still significant, after accounting its effect on angles
and polygons achievement, Van Hiele geometric thinking level, and
mathematics and geometry attitude.

Students’ Van Hiele geometric thinking level was significantly and uniquely
affected by drama based instruction after accounting its effect on angles and
polygons, circle and cylinder achievement, mathematics and geometry attitude.

The effect of drama based instruction on students’ mathematics attitude was
not significant after accounting its effect on angles and polygons; and circle,
cylinder achievement, van Hiele geometric thinking level and geometry attitude.
Similarly, the effect of drama based instruction on students’ geometry attitude
was not significant, after accounting its effect on angles and polygons; and
circle, cylinder achievement, van Hiele geometric thinking level and
mathematics attitude.

Drama based instruction was effective on students’ retention on angles and
polygons; and circle and cylinder achievement. The effect of drama based
instruction had still significant effect on retention of angles and polygons
achievement, after accounting its effect on retention of circle and cylinder

achievement. After accounting its effect on retention of angles and polygons
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achievement, the effect of drama based instruction had still significant effect on

retention of circle and cylinder achievement.

5.4.2 Summary of the Results related with Qualitative Research Questions

Students opinions related with the effect of drama based instruction on their
learning were very positive. Students stated that drama provided them to learn
easily and understand better. Improvisation of daily life examples affected their
learning positively since they were easier, more logical, interesting, and familiar
for them and made them realize that the connections between the life and
mathematics with the help of daily life context. Students also stated that drama
based lessons provided with permanent learning since it was more meaningful
for them. Another point related with the affects of drama on the learning is
visualization which is not only a kind of proof for them but also saved them from
memorizing and it can be reckoned as reason for providing permanent learning.
Students also mentioned that working as groups affected their learning. Group
works facilitated them to learn the responsibility, provided motivation to learn
and enabled them to acquire knowledge by seeing others’ behaviors, receiving
different ideas, understanding others’ points of view. Students also emphasized
that the excitement they felt during the drama based activities has also affected
their learning. Exciting and interesting classroom environment took their
attention and provided them learn better. Students stated that working with
others brought them to ask for help, discuss, and share the ideas. They had a
chance to know their friends. Drama based instruction provided them to be
closer to the other students by forcing them to work with the other students.

Students claimed that they learned something about themselves during the
drama based lessons. They felt and realized their individual talents and their
own characteristics which they were not aware before. Learning about
themselves provided them to gain confidence about themselves as they stated.

Concerning with the role of the teacher, students stated that the teacher role
is changed from knowledge transmitters to facilitators of learning by creating
group work environments, encouraging communication, questioning, and giving
clues. Since the teacher took roles in some lessons and gave clues to the

students, some students perceived teacher as their friends.
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Five students complained about the noise in the classroom. They suggested
that the teacher must be controller like punishing or scolding. A students stated
that he wished solve more questions in the classroom.

The classroom teacher pointed out that the students got the opportunity to
express their ideas, criticize others’ ideas. She mentioned that drama based
instruction provides permanent learning, gets attention of the students, and
fosters students imagination, creativity, and confidence in themselves. She also
mentioned the group works as positive aspects of drama based instruction.
Classroom teacher also stated that drama based activities were very interesting,
motivating and exciting to the students.

For the negative aspects of drama based instruction, the teacher
emphasized the burden drama based instruction bring to the teacher like
preparing the lessons plans and materials, arranging the classroom
environment. Another negative point for her was the number of questions solved
related with the topics. As she stated more questions should be solved. The
teacher suggested that drama based instruction should be used in the class with

smaller number of students and used in more successful classroom.
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CHAPTER 6

DISCUSSION, CONCLUSIONS AND IMPLICATIONS

This chapter consists of four sections. First section presents the
discussion of the results. The conclusions are given in the second section.
Implications and recommendations for further studies are given in the third and

fourth sections respectively.

6.1 Discussion

The aims of this study were to investigate the effects of the drama based
instruction on seventh grade students’ achievement on geometry (angles and
polygons; circle and cylinder), retention of achievement, van Hiele geometric
thinking level, attitudes toward mathematics and geometry compared to the
traditional teaching; to get the students’ views related to the effects of drama
based instruction on their learning, friendship relations, awareness of
themselves, and the role of teacher and students; and to get the teacher’s views
on drama based instruction.

Findings of the study confirm that the drama based instruction has a
significant effect on students’ angles and polygons; and circle and cylinder
achievement compared to the traditional teaching. Adjusted R? for the posttest
scores of angles and polygons achievement test, and circle and cylinder
achievement test revealed as .563 and .675, respectively. The calculated large
effect sizes (1.288 and 2.076 for the posttest scores of angles and polygons
achievement test, and circle and cylinder achievement test, respectively) claim
the practical significance of this result. Also the MANCOVA calculated the power
of the analysis for the comparing the posttest results as 1.00 that was higher
than the preset value. At the beginning of the study, the power of the study
calculated as between .95 and .99 for this analysis.

This finding of the study related with achievement supports the findings of

previous studies (Omniewski 1999; Saab, 1987), which provided evidence to
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show the efficiency of drama based instruction in facilitating an explicit
understanding of mathematics concepts. The findings also agrees with the
findings of effectiveness of drama based instruction on the second graders’
achievement on life sciences (Ustiindag, 1988), eight graders’ achievement on
basic rights and duties in liberal democracy (Ustiindag, 1997), third graders’
achievement on English as a foreign language (Aynal, 1989), third graders’
achievement on standardized proficiency test (Barnes, 1998a), the fifth-graders’
reading achievement (Dupont, 1989), elementary graders’ science achievement
(Kamen, 1992), and high achieving science and mathematics students’ science
achievement (Kase-Polisini & Spector, 1992).

Several reasons may account for the positive effects of drama based
instruction on achievement. Visualization provided by drama based instruction
improved the EG students’ geometry achievement. Students indicated that
visualization is a kind of proof for them. Previous researchers stated that
visualization is the core part of geometry (Battista, 1994; Bishop, 1989;
Hershkowitz, 1989) and many students use visual imaginary to reason about the
figures (Battista & Clements, 1999). Visualization provides a basis for
assimilating abstract geometric knowledge and individual concepts
(Yakimanskaya, 1971). By this way, it keeps students from memorizing and
provides them some pictures in their mind to remember and retrieve the facts in
future. Moreover, visualization is helpful in developing the students' appreciation
of the beauty of mathematics and geometry. Clements and Battista (1992)
stated “if a concept is tied too closely to a single image, its critical attributes
might not be recognized ... because of over reliance on this image” (p. 444).
Particularly, repetitive exposure to angle demonstrations drawn with similar
characteristics, such as equal length arms and right hand orientation may
deceive students to believe that these features are critical properties of angles
(Scally, 1991). Students need to see shapes drawn in various orientations as
the facilities of drama based instruction by providing them a chance to form a
shape, be a part of a shape. Forming shapes allowed students to look at an
object in many different orientations. For example since students had the
opportunity to see several angles formed with their arms, legs or any other parts
of body their bodies, they could easily be convinced that an angle does not need

to have one horizontal ray. Furthermore seeing shapes in several perspectives
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helped them to recognize critical attributes of the shapes. All of these were likely
to facilitate experimental group students’ relatively better understanding of the
concepts taught than their control group counterparts.

The significant difference in achievement in this study was partly
attributable to capability of drama based instruction to enable the EG students to
work together (Farris & Parke, 1993; Kelner, 1993; Wagner 1985). Working in
groups made the students learn the responsibility, provided motivation to learn,
and enabled them to acquire knowledge by seeing others’ behaviors, receiving
different ideas, and understanding others points of view. As students helped
each other, they learned from each other. Moreover teaching each other
provided them to learn better. In other words, the social interaction between the
students assisted the construction of knowledge. Another benefit gained from
the group work was the development of the friendship relation positively.
Students had a chance to know their classmates. While students become more
close to their friends, they could freely take risks without negative peer pressure.
This was the result of the atmosphere of acceptance created by drama based
instruction.

Drama based activities provided more interaction thereby communication
among students. Consistent with the literature, since students worked in groups
in most of the lessons, the communication skills were developed automatically
(Barnes, 1998a), students became a better negotiators and communicators and
were better able to express their own opinions and ideas (Ballou, 2000; Bolton,
1985; Kelner, 1993; Southwell, 1997; Yassa, 1999). Communication allows
students opportunities to talk about their ideas, get feedback for their thinking
and hear others’ points of view. Talking about mathematics makes it more alive
and more personal thus lightened students’ interest (Wragg & Brown, 1995). By
the communication provided by drama based instruction, a platform where the
students and teacher were operating the same van Hiele geometric level of
understanding about the geometric concepts was provided. As van Hiele (1986)
stated communicating at the same language provided students understand
geometry meaningfully and develop their geometric thinking level. As an
advantage of communication, students became consciously aware of what they
were studying on. Having time to reflect their ideas allowed them to make and

test conclusions that related the mathematical ideas. For example they
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discussed on properties and classes of quadrilaterals thus build their own
understandings of shapes.

Findings from the interviews also appear to suggest that students’
awareness about themselves also had a positive effect on their performance.
Students felt and realized their individual talents and their own characteristics
which they were not aware before. This finding supports the findings of Yassa
(1999), who showed that drama activities enable students to search for new
possibilities within themselves. Students’ knowledge and beliefs about
themselves as mathematics learners both affects their performance in
mathematics and their behaviors as they do mathematics (Reys, Suydam,
Lindquist, & Smith, 1998). Some students claimed that they realized their
intelligence and ability to succeed in mathematics, to create something, and to
teach their friends. Some of them mentioned that they realized their potentials of
being successful in mathematics. Learning about themselves provided them to
gain confidence in themselves. Classroom teacher also mentioned that drama
based instruction improve students’ confidence in themselves as conforming the
students interview results. This finding is concurrent with Farris and Parke
(1993), Freeman (2000), Yaffe (1989), and Yassa (1999), who revealed that
drama activities bring self-confidence to the participants. As the students are
more active, and always deal with their social environment, they get used to be
expressing themselves and fear of making mistakes lessen (Yaffe, 1989; Yassa,
1999). These can automatically bring the confidence to them. The previous
studies showed that the achievement and self-confidence in mathematics are
significantly correlated (Ames, 1992; Kloosterman, 1988; Kloosterman &
Cougan, 1994). Askew and William (1995) stated “if students have confidence in
their ability,... they will seek challenges and show persistence in the face of
difficulties. However if they lack confidence in their ability, they will try to avoid
challenges and show little persistence because they believe that they are likely
to fail” (p. 28).

The students, experienced drama based instruction, were significantly better
on retention of angles and polygons; and circle and cylinder achievement than
the CG students exposed to traditional teaching. Adjusted R? for delayed
posttest scores of angles and polygons and circle and cylinder achievement test

revealed as .712 and .781, respectively. Considering these R? values, the
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treatment effect sizes were calculated as 2.472 and 3.566 for delayed posttest
scores, respectively. These large effect sizes claim the practical significance of
this result. The MANCOVA calculated the power for the comparing the delayed
posttest scores as 1.00 that was higher than the preset value. At the beginning
of the study, the power of the study calculated as between .90 and .95 for this
analysis.

The result of the study related with the retention of achievement is also
consistent with the result of Omniewski (1999), who found the positive effects of
the drama based instruction on retention of mathematics achievement. Besides,
the publications on theoretical aspects of drama also emphasized that drama
based instruction supports the retention (Annarella, 1992; Kelner, 1993;
Southwell, 1999). This finding also was validated with the students’ and
teacher’s interview responses that claim drama based instruction promote long
lasting learning. As students stated active participating, seeing the reasons
behind what they were learning, and feeling the necessity of learning personally
made their learning long lasting. On the other hand, traditional teaching is
criticized for forcing students to rote memorization in geometry learning (Fuys,
Geddes & Tischler, 1988; Mayberry, 1983), as memorization will be faced to
forgetting or confusing information. Retention in mathematics achievement can
be provided in two ways; meaningful learning, and connections to show children
how mathematical ideas are related (Reys, Suydam, Lindquist, & Smith, 1998).
Both these two requirements were satisfied by drama based instruction. As
students indicated rather than rote learning out of context offered by traditional
teaching, drama based instruction provided the meaningful learning with the
help of real life examples which were easier, more logical, interesting, and
familiar for them. If the context of the problem is familiar to the students, their
understanding of the mathematical situation can be enhanced (Civil, 1998;
Gialamsa, Karaliopoulou, Klaoudatos, Matrozos, & Papastavridis, 1999;
Presmeg, 1998) and they can be more motivated to learn (Bussi & Boero, 1998,
Koirala, 1999; Wyndhamn & Saljo, 1997). Daily life examples were helpful to
make the students appreciate the importance of geometry by showing them
application of the geometry in daily life and providing them a sense of when and
how to use it. Activities embedded in real life context stimulated students

thinking and their interest to geometry.
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Another cause for long lasting learning can be attributed to active
involvement of the students by improvising, measuring, forming, discussing,
thinking, helping, explaining, etc. and the benefits of this participation like
learning better, remembering longer, and enjoying more. Students emphasized
in the interviews that they were more active by physically and cognitively in
these lessons. As it is suggested by the constructivism learner should be the
constructor of the personal knowledge rather than receivers and repeaters of
given knowledge. Only by this way learning is more meaningful, applicable and
memorable (Davis, Maher & Noddings, 1990). NCTM strongly suggests the
active involvement to learning, in several important documents (NCTM, 1989;
1991; 2000). In Principles and Standards for School Mathematics (NCTM, 2000)
it is stated that, understanding of mathematical ideas can be built if students
actively engaged in tasks and experiences designed to deepen and connect
their knowledge.

The use of long-term memory is greatly enhanced by the use of drama since
the students is acting out and using different senses (Annarella, 1992). In drama
based lessons the students have a purpose to learn the concept. Dramatic
moments serve to create a purpose for the learning activity beyond “the teacher
said to do it” and that makes the learning more permanent (Andersen, 2000).
Another plausible reason for strengthening the retention is the personal
involvement of the students. As a previous study showed, learning through
experience encourages permanent learning (Bellizia, 1985).

The comparison of the angles and polygons; and circle and cylinder
achievement showed that the experimental group showed less decrease from
immediate to delayed posttest in circle and cylinder achievement test than
angles and polygons achievement test. As stated by Okvuran (1993) and
Freeman (2000) the length of treatment is an important factor in evaluating
effects of drama. They stated that an orientation period is necessary for
students to participate effectively in drama based activities. Particularly, while
students were exposed 25-lesson hours drama based instruction before the
circle and cylinder achievement test; they were received 14-lesson hours drama
based instruction before the administration of the angles and polygons
achievement test. The latter period might not be long enough to allow the

children to become comfortable in drama based instruction settings.
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Besides affirming the effectiveness of the drama based instruction in
facilitating explicit understanding and improving achievement, this study
implicated that this method also had a positive effect on students’ Van Hiele
geometric thinking level. Adjusted R? revealed as .262 for the posttest scores of
van Hiele geometric thinking level test. Taking this value the treatment effect
size was calculated as 0.355 which claims the practical significance of the result
related with the van Hiele geometric thinking levels.

The EG students’ correct response percentages to all questions of VHL
increased from pretest to posttest. The CG students’ correct responses,
however, showed sharp decreases in the first and the third level questions.
Among the first level questions, sharp decreases were noticed on the tasks
related to identifying triangle, square, and parallelogram. Particularly a tendency
was detected on the distracters involving the prototypical examples. This might
be the most probably result of textbook oriented teaching. In the textbook used
in the CG (Yildinnm, 2001), for example, square is not given in any oriented form.
The textbook gave the example of a square with the sides of which are parallel
to the edges of pages, and the example of parallelogram whose two pairs of
sides are parallel to edges of the page. On the other hand, drama based
instruction allowed the students to form the shapes by their bodies, so provided
a chance to see the shapes in different perspectives. Related with the third level
questions, the CG scores displayed sharp decreases on tasks of
comprehending hierarchy between square and rectangle, comparing rectangle
and parallelogram, and ordering properties of triangle. The correct response
frequencies for the third level questions showed that few students realized that
the “square is also rectangle” in the posttest. Furthermore, smaller number
students realized the relationship between sides and angles of a triangle from
pretest to posttest. This implied that students failed to logically order shapes and
properties of shapes. This is another outcome of textbook oriented geometry
instruction. In the textbook used in the CG (Yildirim, 2001), each quadrilateral
was explained as an isolated concept, the relation and hierarchy of
quadrilaterals were not emphasized. Therefore students failed to understand the
hierarchy between the quadrilaterals.

Although the EG students performed significantly better on the VHL than the

CG students, the mean score difference from pretest to posttest did not indicate
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a large difference. Previous researches (van Hiele-Geldof, 1984; Johnson,
2002) indicated that it takes time for students to raise their van Hiele levels;
perhaps the treatment period was not enough time for the change occurs. A
longer period of time is needed for students to make significant gains in van
Hiele levels.

Findings of this study added an empirical support for the positive effect of
the drama based instruction on mathematics and geometry attitude compared to
the traditional teaching. Adjusted R? value for posttest scores on mathematics
and geometry attitude were .373 and .316, respectively. Considering these R?
values, the treatment effect sizes were calculated as 0.461 and 0.355 which
claim the practical significance of this result. The MANCOVA calculated the
power for the comparing the posttest scores as 1.00 that was higher than the
preset value.

Increase in attitude can be explained by the fun students had during the
drama based lessons. This method provided students understand the topic
through an enthusiastic engagement. In the interviews, some students
mentioned how enjoyful time they had during activities. While they had fun
during the lessons, their attitude increased. They implied that they willingly
participated to the lessons. As literature suggested, the development of positive
mathematical attitudes is linked to the direct involvement of students in activities
(cited from Bergeson, Fitton, and Bylsma, 2000).

The result of the study related with the attitude is similar to the findings of
Ustiindag (1997) and Kamen (1992), who found attitude toward content area
significantly increased through the use of the drama based instruction. Drama
based instruction had an effect on some or all dimensions of attitude. As the
students indicated in the interviews some of them realized that the importance
of geometry in their daily life, some students have gained confidence by
engaging activities, because of several reasons (excitement, group work, etc.)
students got motivation to the lessons. Each/all of these can a reason(s) for
increasing attitudes.

Exciting and interesting classroom environment took students’ attention and
provided them to learn better as students claimed in the interviews. Consistent
with Freeman (2000) and Kamen (1992), students enjoyed participating in

drama based instructed lessons. As they stated they were looking forward to the
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drama based instructed lessons. In contrast to traditional teaching method,
drama based instruction provided them an exciting, motivating and interesting
environment. The enthusiasm about drama based instruction may caused by
the opportunity of changing teacher's and students’ roles in the classroom,
therefore changing students’ perspectives of what it means to do mathematics
and their ability to do mathematics.

Another reason for the positive effect on attitude can be stemmed from the
discovery students made during the lessons. Interaction in an inquiry based
mathematics classroom motivates the particular constructions of individual
students (Cobb, 2000; Wragg & Brown, 1995).

This finding is prominent when considering the suggestions of Reys,
Suydam, Lindquist, and Smith (1998) that children can learn best when
mathematical topics are presented in an enjoyable and interesting way that
challenges their intellectual development.

It is important to note that, the analysis failed to detect a significant
difference on mathematics attitude score between groups, after accounting the
effect of drama based instruction on angles and polygons; and circle and
cylinder achievement, Van Hiele geometric thinking level and geometry attitude.
Furthermore, the effect of drama based instruction on students’ geometry
attitude was not significant, after accounting its effect on angles, and polygons,
circle and cylinder achievement, Van Hiele geometric thinking level and
mathematics attitude. This means that, the results related with attitudes toward
mathematics and geometry should be interpreted with caution. It is claimed that
attitudes are relatively stable and one should not expect noteworthy changes to
occur over a short period of time (Nicolaidou & Philippou, 2004). The duration of
the study might not be enough to change students’ attitudes toward
mathematics and geometry, uniquely. Moreover, attitude toward mathematics is
a by-product of learning and is linked to both motivation and success in
mathematics (Reys, Suydam, Lindquist, & Smith, 1998). A relation between
mathematics attitude and mathematics achievement was also revealed by the
previous researches (Aiken, 1976; Capraro, 2000; Ma, 1997; Ma & Kishor,
1997). With these ideas, these findings might be interpreted as the students’

success in geometry could be the cause of the improvements in attitude score.
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6.2 Conclusions

Internal and external validity threats of the study were sufficiently controlled
by the settings of the study. Treatment and the administration of the instruments
were carried out in regular classrooms during the regular lesson hours. As the
study carried out in the same school, all the conditions were more or less the
same. Since the conditions were similar in all of the classes, the threats related
to the ecological validity were controlled.

The accessible population of the study was the seventh grade students in
Balgat district, Ankara. The subjects were the seventh grade students of a
school from this area. Since the sample of the study was chosen by the
nonrandom sample of convenience, generalizability of the research was limited.
Conclusion offered in this study can be applied to a broader population of similar
sample.

The quantitative analyses and the interviews confirmed that the drama
based instruction had a significant effect on students’ angles and polygons
achievement, circle and cylinder achievement, retention of these achievement,
Van Hiele geometric thinking level, mathematics attitude, and geometry attitude
compared to the traditional teaching.

Significantly better performance of the EG students was attributable to the
potential of the drama based instruction to make learning easy and
understanding better by; (a) supporting active involvement, (b) creating group
work environment, (c) giving chance to improvise daily life examples, (d) giving
opportunity to communicate (e) providing meaningful learning, (f) providing long

lasting learning, and (g) providing self-awareness.

6.3 Implications

This study holds the following implications for educational practice:

* Geometry topics of angles, polygons, circle and cylinder can be taught
effectively and efficiently in the specified period of time given in the curriculum

by carefully developed drama based lesson plans.
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*The significantly better performance of the treatment group in the given
instruments suggests that drama based lessons should be developed in other

topics of geometry and mathematics.

*Curriculum developers should take the effectiveness of drama based
instruction into consideration during curriculum development process. They

could involve drama based instruction as a teaching method in new curricula.

*Authors of mathematics education books should consider this method as
an effective teaching method in mathematics education and give examples of

drama based lesson plans in their books.

*By considering the comparison of the effectiveness of drama based
instruction on the first (angles and polygons) and the second topics (circle and
cylinder), the length of the study should permit for an initial period during which
an environment for thrust and cooperation can be created and the students get

used to the drama based activities.

*In order to use drama based instruction in the mathematics classroom
teachers should be given a chance to improve their understanding of drama
based instruction and develop their confidence to be able to implement drama
based lesson. National Ministiry of Education should provide in-service training

for teachers.

*Preservice teacher training programs should involve a course to inform
prospective teacher about the benefits of drama based instruction and assist
them to gain knowledge and skills about preparation of drama based lesson

plans and implemention of drama based lessons.

*As the teacher saw the preparing the drama based lesson plans as a
burden, teachers should be provided with the carefully planned drama based

lesson plans.

*As the teacher and students feel the pressure of examinations, they
believe the necessity of solve questions to gain procedural skills only. It can be
said that it is not easy for our students who are motivated to the preparation of
examination to appreciate the meaningful learning situation. The reward of

meaningful learning should be emphasized in schools.
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*Considering the difficulty of controlling the students in classroom, it would
be better to use drama based instruction in class with smaller number of

students or decrease the class size.

*School administrators should help teachers on implementing drama
based lesson plans like providing music players, music CDs/cassettes, and
classes with more spaces to facilitate drama based lessons. School
administrators could prepare workshops about how to put into practice a drama

based lesson.

6.4 Recommendations for Further Researchers

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

¢ More quantitative studies should be conducted on the effects of drama
in different mathematics topics. More researches on the comparison of the
effects of drama based instruction and other teaching method would be
profitable.

o This study revealed that several aspects of drama based instruction
have an effect on students’ achievement, retention of achievement, attitude and
van Hiele levels. In order to investigate which characteristics of drama based
instruction is an aid to learn some particular mathematics topics would be
illuminating. Qualitative studies to provide a deep understanding about how
drama based instruction can helpful in mathematics learning will be fruitful for
further researchers.

e Further research is recommended to consider students’ previous
achievement to minimize the affect of previous achievement on the outcomes.

e Learning style of the students can be taken into consideration. A study
to determine effects of drama based instruction on the students with different
learning preference would be fruitful.

e Replication of this study on different grades sample and other
mathematics topics are recommended to provide more in-depth results. This

would help to determine whether drama based instruction is an effective
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teaching method for a wider range of age groups and regardless of the concepts
being taught.

¢ Replication of this study with real classroom teachers instructing would
helpful to determine whether drama based instruction is an effective teaching
method regardless of the implementer.

e Complete randomization if provided in a replication of this study would
allow researcher to generalize over a wider population.

¢ |t is also recommended that the drama based instruction be videotaped
in future researches so that some more information can be gathered from

students’ behaviors, gestures, and participation etc.
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APPENDIX A

ANGLES AND POLYGONS ACHIEVEMENT TEST

AGILAR ve UCGENLER BASARI TESTI

Adi Soyadi:

Sevgili Ogrenci:

Bu test acilar ve gokgenler Unitesi ile ilgili 17 sorudan olusmaktadir. Bazi sorular
bir ya da birka¢ alt soru igermektedir. Bazilar ise agiklama yapmanizi
istemektedir. Sorulardaki alt sorulara verilecek cevaplara ve yapacaginiz
acglklamalara karsilik gelen puan degerleri bulunmaktadir. Bu testten alacaginiz
puanlar s6zli notu olarak degerlendirilecektir. Litfen tim sorulari cevaplamaya
calisiniz.

Sinav suresi 60 dakikadir.

Basarilar....



1. Ug dogru birbirine gére kag degisik
sekilde bulunabilir? Ciziniz ve agiklayiniz.

2. Asagidaki seceneklerde verilen kenar
uzunluklar ile Gggen gizilip
cizilemeyecegini belirtiniz. Sebebini
aciklayiniz.

a)2,57

b)9, 2,6
c)8,5,5

d)2,6,2

3. Asagidaki sekilde |AB| = |BC| = |AC| =
|CD|dir. Bu durumda sekildeki D agisinin
olglsunu bxlunuz.

4.Bir ABC iicgeninde s (A) = 35°, s (B) =
55° ise a, b ve c kenarlarinin uzunluklarini
blyukten ki¢uge dogru siralayin.
Siralamanin sebebini agiklayin.
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5. Asagidaki sekilde [BC] // [AL, s(ACB) = 60° ve
s (BAL) = 30°dir. Buna gére

a. KAL agisi kag derecedir?

b. ABC agisi kag derecedir?

c. BAC kac derecedir?

K

60°
B C

6. Asagida SRP uggeni verilmistir. Bu ¢gende
s(RSY) = s (YSP), s(SRT) = s(TRP), s(SKP) =
90°, |SR| L|PK], |[SL| = |IRL|, |RY]| = |YP] bilgileri
verilmektedir. Buna gore bu sekilde gérdugiiniiz
SPR li¢genine ait

a. Asagidaki dogru parcgalarindan kenarortay
olanlari yuvarlak icine aliniz. Altina sebebini
yaziniz.
[PL], [PK], [SY], [RT], [PY], [YR], [SL], [RL]
Sebep:

b. Asagidaki dogru parcalarindan agiortay
olanlari yuvarlak icine aliniz. Altina sebebini
yaziniz.

[PL], [PK], [ST], [RT], [PY], [YR], [SL], [TP],
[SY]

Sebep:

c. Asagidaki dogru pargalarindan yiikseklik
olanlari yuvarlak icine aliniz. Altina sebebini
yaziniz.
[PL], [PK], [ST], [RT], [RK], [LK], [KS]
Sebep:
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7.Yandaki sekilde x, y, z ve v dogrulari ve bu
dogrular arasinda kalan acilar verilmigtir.
Bu dogrulardan v ile z dogrulari birbirine paraleldir. Bu sekle gore,

=

S p L v

a) Asagida verilen agilardan komsu olanlari ve olmayanlari belirtiniz. Sebeplerini yaziniz.

Acl Komsu Komsu degil | Sebebi

avec

bvec

nveo

dvej

tveu

tveu

tvep

b) Asagida verilen acilardan ters olanlari ve olmayanlari belirtiniz. Sebeplerini yaziniz.

Aci Ters Ters degil | Sebebi

evef

eveh

eveg

rves

Uveu

aved

jvem

rven

c) Asagida verilen agilardan yondes olanlari ve olmayanlari belirtiniz. Sebeplerini yaziniz.

Acl Yondes | Yoéndes degil Sebebi

even

avek

nvet

bveg

k ve u

jvet

svel

hves

d) Asagida verilen agilardan ig ters olanlari ve olmayanlari belirtiniz. Sebeplerini yaziniz.

Acl icters icters degil | Sebebi

gven

hvel

gveo

lveu

sveu

mvet

e) Asagida verilen agilardan dis ters olanlari ve olmayanlari belirtiniz. Sebeplerini yaziniz.

Acl Digters | Disters degil Sebebi

eves

jvep

rved

k ve p

kveg

jve U
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f) Asagida verilen acilardan 6lclleri esit olanlari ve olmayanlari belirtiniz. Sebeplerini yaziniz.
Acl Esit Esit degil | Sebebi

eves
hvel
sveh
sve Ul
gvek

pvek

pvel

aved

mvet

rveu

8. Asagida 17 tane geometrik sekil verilmistir. Bu sekillere bakarak sorulari cevaplayiniz.

a) Sekillerden gokgen olanlar hangileridir? Sebebini aciklayiniz. b) Sekillerden cokgen olmayanlar hangileridir?
Sebebini agiklayiniz.

16

17

9. Bir ABCD dbrtgeninde s (A) = 65°, s ( B) = 40°, s ( C) = 90° ise
a. D agisinin dlglisu nedir?  b. A, B, C ve D késelerindeki dis acilarinin dlglleri kagar derecedir?

10. Asagida 14 tane geometrik sekil verilmistir. Bu sekillere bakarak arka sayfadaki sorulari
cevaplayiniz.
1 5
L | 10
13
14




a) Yukaridaki sekillerden kare olanlari ve olmayanlari belirtiniz. Sebebini yaziniz.
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Sekil

Kare | Kare degil

Sebebi

b) Yukaridaki sekillerden dikdértgen olanlari ve olmayanlari belirtiniz. Sebebini yaziniz.

Sekil

Dikdértgen

Dikdoértgen degil

Sebebi

c) Yukaridaki sekillerden eskenar dortgen olanlari ve olmayanlari belirtiniz. Sebebini yaziniz.

Sekil

Eskenar
dortgen

Eskenar
dértgen degil

Sebebi

OO (NGB |W N~




d) Yukaridaki sekillerden paralelkenar olanlari ve olmayanlari belirtiniz. Sebebini yaziniz.
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Sekil

Paralelkenar | Paralelkenar

degil

Sebebi

OO (N[O |WIN|=

e) Yukaridaki sekillerden yamuk olanlari ve olmayanlari belirtiniz. Sebebini yaziniz.

Sekil

Yamuk

Yamuk degil | Sebebi

OOINO|OARWIN|I—~

10

11

12

13

14

b) Yukaridaki sekillerden deltoid olanlari ve olmayanlari belirtiniz. Sebebini yaziniz.

Sekil

Deltoid

Deltoid Sebebi

degil

OO (N[O |WIN|=




11. Asagida 6zdes karelerden
olusan bir sekil verilmistir. Bu seklin alani
294 cm?dir. Seklin gevresini bulunuz.

12. Bir deltoitin késegenlerie = 12
cm ve f = 4 cmdir. Bu deltoitin alanini
bulunuz.

13. Bir ikizkenar yamukta |AB| = |[BC|
=10 cm ve |CD| = 15 cm olduguna gore
Bu yamugun cevresini hesaplayiniz.

14. Bir kenarinin uzunlugu 40 m olan
kare seklindeki bir arazi ve bir kenarinin
uzunlugu yine 40 m olan eskenar dértgen
blyukliginde bagka bir arazi var. Bu
arazilerin ¢evresi dikenli tel ile gevriimek
isteniyor. Hangi araziyi ¢cevirmek icin daha
cok tel gerekir? Neden?
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15. Kenar uzunluklari tamsayi olacak
sekilde alani 100 birim kare olacak
dikdértgenler olusturulmak isteniyor.
Cizilebilecek dikdortgenleri kenar uzunluklarini
belirterek yaziniz.

16. Asagida ABCD paralelkenarinda [AH]
1[DC] ve |AB| = 8 cm, |AH| = 4 cmdir. Buna
gore asagidaki sorulari cevaplayiniz.

a. Paralelkenarin alani kag cm?dir?

b. ABC lg¢geni ile ABCD paralelkenarinin alani
arasindaki iliski nedir?

A R

17. Alani 40 cm? olan bir yamugun yuksekligi
10 cm dir.

a. Tabanlari toplami ka¢ cm dir?

b. Ust tabanin uzunlugu alt taban uzunlugunun
3 kati olduguna goére taban uzunluklarini
bulunuz.



Table B.1 Obijectives of each task with its frequency and percentage for angles and polygons

achievement test
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Q | task Objectives EG CG
POSTAPA | DELAPA |POSTAPA| DELAPA
(n=68) (n=60) (n=34) (n=32)
1 Understand the positions of three lines being in a plane with respect to each other
i Draw three parallel lines 55 (80.9) 48 (80.0) [|11(32.4) | 12 (40.6)
i [Draw two parallel lines and one line | 54 (79.4) 49 (81.7) [11(32.4) | 11 (34.4)
intersecting them
i [Draw three lines intersecting 35 (51.5) 27 (45.0) | 6(17.6) | 16 (50)
mutually
iv  [Draw coinciding three lines 38 (55.9) 136 (60.0) | 9(26.5) |1(3.1)
v |Draw coinciding two lines parallel to | 26 (38.2) 25(41.7) |00 2 (6.3)
another line
vi  [Draw coinciding two lines 22 (32.4) 18(30.0) 0O 3(9.4)
intersecting to another line
vii |Draw lines intersecting at a point 44 (64.7) 148 (80.0) [15(44.1) | 8 (25.0)
2 Understand the triangular inequalities
a |i Determine whether a triangle can | 55 (80.9) 43 (71.7) [11(32.4) (12 (37.5)
be constructed or not with the side
lengths of 2, 5, and 7
i [Explain why a triangle can be 51 (75.0) 35 (58.3) 2 (5.9) 5 (15.6)
constructed or not with the side
lengths of 2, 5, and 7
b |i Determine whether a triangle can 49 (72.1) [30(50.0) [11(32.4) [15(46.9)
be constructed or not with the side
lengths of 9, 2, and 6
i [Explain why the above triangle can | 47 (69.1) 120 (33.3) | 3(8.8) 5 (15.6)
be constructed or not

1S31 INJINIATIHOV SNOOATOd ANV STTONY 04
JOVINIOH3d ANV ADNINO3FHH S1I HLIM MSVL HOVH 40 S3AILO3rd0o

g XIAN3ddVv

L91



Table B.1 (continued)
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Q | task Objectives EG CG
POSTAPA| DELAPA |POSTAPA| DELAPA
(n=68) (n=60) (n=34) (n=32)
c |i Determine whether a triangle can be constructed or not with the 51 (75.0) 46 (76.7) 17 (50) B(25.0)
side lengths of 8, 8, and 5
ii Explain why a triangle can be constructed or not with the side 50 (73.5) {34 (56.7) [3(8.8) 3 (9.4)
lengths of 8, 8, and 5
d |i Determine whether a triangle can be constructed or not with the 45 (66.2) 30 (50.0) 5 (11.7) |7 (21.9)
side lengths of 2, 2, and 6
ii Explain why a triangle can be constructed or not with the side 40 (58.8) 22 (36.7) [2(5.9) 4 (12.5)
lengths of 2, 2, and 6
3 Find the angle measure of a triangle
i Write each angle of an equilateral triangle is 60° 42 (61.8) 134 (56.7) |11(32.4) |11 (34.4)
ii Find the measure of an exterior angle of a triangle 36 (52.9) 34 (56.7) [7(20.6) 9 (28.1)
iii Find the measure of base angles of an isosceles triangle 23 (33.8) 130 (50.0) B (11.7) B(25.0)
4 Order the side lengths of the triangle
i Find the measure of the one of the angle of a triangle given the 46 (67.6) 38 (63.3) [13(38.2) |11 (34.4)
measures of the other two angles
ii Order the side lengths of a triangle by considering the angle 46 (67.6) 27 (45.0) 2 (5.9) 9 (28.1)
measures
5a |i Find the corresponding angle in the given figure 26 (38.2) 132 (53.3) [11(32.4) b (15.6)
b |i Find the angle measure of a triangle in the given figure 26 (38.2) 31(51.7) [10(29.4) 4 (12.5)
c i Find the angle measure of a triangle in the given figure 29 (42.6) 30 (50.0) [10(29.4) 4 (12.5)
6a Identify the medians of the given triangle
i Determine whether [PL] is a median of the triangle given or not 27 (39.7) 130 (50.0) 9(26.5) [3(9.4)
ii Determine whether [PK] is a median of the triangle given or not 45 (66.2) 37 (61.7) B(17.6) 6(18.8)
iii Determine whether [SY] is a median of the triangle given or not 48 (70.6) 33 (55.0) B (17.6) [5(15.6)
iv.__ Determine whether [RT] is a median of the triangle given or not 46 (67.6) 33(55.0) [7(20.6) [1(3.1)

891



Table D.1 (continued)
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Q | task Objectives EG CG
POSTAPA |DELAPA |POSTAPA| DELAPA
(n=68) (n=60) | (n=34) (n=32)
6a |v_ |Determine whether [PY] is a median of the triangle given or not 48 (70.6) B9 (65.0) B8 (23.5) 6(18.8)
vi |Determine whether [YR] is a median of the triangle given or not 48 (70.6) 139 (65.0) 12 (35.3) 5 (15.6)
vii |Determine whether [SL] is a median of the triangle given or not 49 (72.1) 36 (60.0) [11(32.4) 5(15.6)
viii |Determine whether [RL] is a median of the triangle given or not 51 (75.0) 40 (66.7) B (23.5). 5 (15.6)
ix [Explain why the given segments are medians or not 17 (25.0) 6(10.0) 2(5.9) 1(3.1)
b Identify the angle bisectors of the given triangle
i Determine whether [PL] is an angle bisector of the triangle given or 52 (76.5) 40 (66.7) 8 (23.5) 6 (18.8)
not
i  [Determine whether [PK] is an angle bisector of the triangle given or 52 (76.5) 37 (61.7) 5 (14.7) 4 (12.5)
not
lii |Determine whether [ST] is an angle bisector of the triangle given or 53 (77.9) 40 (66.7) 8(23.5) 6(18.8)
not
Iv  |Determine whether [RT] is an angle bisector of the triangle given or 52 (76.5) [38 (63.3) 18 (23.5) [5(15.6)
not
v Determine whether [PY] is an angle bisector of the triangle given or 57 (83.8) 41 (68.3) 9 (26.5) 5(15.6)
not
vi |Determine whether [YR] is an angle bisector of the triangle given or 57 (83.8) 42 (70.0) 9 (26.5) [7(21.9)
not
vii  |Determine whether [SL] is an angle bisector of the triangle given or 57 (83.8) 42 (70.0) 9 (26.5) |7 (21.9)
not
viii |Determine whether [TP] is an angle bisector of the triangle given or 57 (83.8) 42 (70.0) |10 (29.4) 7 (21.9)
not
vi |Determine whether t and U are adjacent angles or not 56 (82.4) 48 (80.0) B (23.5) [12(37.5)
ix |[Determine whether [SY] is an angle bisector of the triangle given or 55 (80.9) 38 (63.3) b (17.6) 4 (12.5)
not
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POSTAPA | DELAPA |POSTAPA| DELAPA
(n=68) (n=60) (n=34) (n=32)
6b | X Explain why the given segments are angle bisectors or not 25 (36.8) 16 (10.0) 4(11.8) [1(3.1)
6C Identify the altitudes of the given triangle
[ Determine whether [PL] is an altitude of the triangle given or not 57 (83.8) 42 (70.0) 6 (17.6) #4 (12.5)
ii Determine whether [PK] is an altitude of the triangle given or not 59 (86.9) 44 (73.3) 5(14.7) 6 (18.8)
iii Determine whether [ST] is an altitude of the triangle given or not 59 (86.9) 44 (73.3) |7 (20.6) 6 (18.8)
iv  |Determine whether [RT] is an altitude of the triangle given or not 60 (88.2) 42 (70.0) [7(20.6) 5 (15.6)
v Determine whether [RK] is an altitude of the triangle given or not 60 (88.2) 44 (73.3) [7(20.6) 6 (18.8)
vi  Determine whether [LK] is an altitude of the triangle given or not 60 (88.2) 44 (73.3) 19(26.5) 6 (18.8)
vii  Determine whether [KS] is an altitude of the triangle given or not 60 (88.2) 44 (73.3) B (71.6) [7(21.9)
viii [Explain why the given segments are altitudes or not 20 (29.4) 5(8.3) 3 (8.8) 1(3.1)
7a Identify adjacent angles constructed by two parallel lines and transversals
[ Determine whether a and ¢ are adjacent angles or not 60 (88.2) 50 (83.3) [20(58.8) |19 (59.4)
ii Determine whether b and ¢ are adjacent angles or not 59 (86.9) 50 (83.3) [15(44.1) |16 (50.0)
iii Determine whether n and o are adjacent angles or not 61(89.7) 148 (80.0) [15(44.1) |16 (50.0)
iv  |Determine whether d and j are adjacent angles or not 54 (79.4) W47 (78.3) [13(38.2) [19(59.4)
7 |v Determine whether t and u are adjacent angles or not 61(89.7) W6 (76.7) |13(38.2) |16 (50.0)
vii  |Determine whether t and p are adjacent angles or not 62 (91.2) ©49(81.7) [11(32.4) [17 (53.1)
viii [Explain why the given angles are adjacent angles 20 (29.4 13(21.7) 1(2.9) 1(3.1)
ix |[Explain why the given angles are not adjacent angles 20 (29.4 12 (20.0) 3 (8.8) 1(3.1)
b Identify vertical angles constructed by two parallel lines and transversals
[ Determine whether e and f are vertical angles or not 60 (88.2) 62 (86.7) [20(58.8) |17 (53.1)
ii Determine whether e and h are vertical angles or not 61(89.7) 54 (90.0) [21(61.8) |18 (56.3)
iii Determine whether e and g are vertical angles or not 60 (88.2) 54 (90.0) [R3(67.6) |20 (62.5)
iv  |Determine whether r and s are vertical angles or not 61 (89.7) 51(85.0) [20(58.8) [17 (53.1)
v Determine whether U and u are vertical angles or not 59 (86.9) 55(91.7) [21(61.8) [19 (59.4)
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POSTAPA | DELAPA |POSTAPA| DELAPA
(n=68) (n=60) (n=34) (n=32)

vi  [Determine whether a and d are vertical angles or not 56 (82.4) 52 (86.7) [17 (50.0) [16 (50.0)
vii  Determine whether j and m are vertical angles or not 62 (91.2) 65(91.7) [20(58.8) [18 (56.3)
viii Determine whether r and n are vertical angles or not 61 (89.7) B5(91.7) [20(58.8) [16 (50.0)
ix  |[Explain why the given angles are vertical angles 16 (23.5) |7 (11.7) 2 (5.9) 00
X Explain why the given angles are not vertical angles 17 (25.0) |7 (11.7) 2 (5.9) 00

C Identify corresponding angles constructed by two parallel lines and transversals
[ Determine whether e and n are corresponding angles or not 62 (91.2)= 166 (93.3) 24 (70.6) [22 (68.8)
ii Determine whether a and k are corresponding angles or not 42 (61.8) 32 (53.3) [10(29.4) |13 (40.6)
iii Determine whether n and t are corresponding angles or not 41 (60.3) 28 (46.7) [16(47.1) 9 (28.1)
iv  |Determine whether b and g are corresponding angles or not 35(51.5) [33(565.0) [10(29.4) (11 (34.4)

7c |v Determine whether k and u are corresponding angles or not 59 (86.8) 19 (81.7) [19(55.9) |24 (75.0)
vi  Determine whether j and t are corresponding angles or not 61(89.7) 54 (90.0) [R3(67.6) [16(50.0)
vii  Determine whether s and U are corresponding angles or not 34 (50.0) 131 (51.7) [18(52.9) 9(28.19
viii | Determine whether h and s are corresponding angles or not 58 (85.3) 52 (86.7) [R3(67.6) [19(59.49
ix |[Explain why the given angles are corresponding angles 22 (32.4) 15(25.0) R2(5.9) 1(3.1)
X Explain why the given angles are not corresponding angles 16 (23.5) 14 (23.3) 2 (5.9) 00

d Identify corresponding interior alternate angles constructed by two parallel lines and transversals
[ Determine whether g and n are interior alternate angles ornot 565 (80.9) |47 (78.3) 1(61.8) [15(46.9)
ii Determine whether h and | are interior alternate angles or not 58 (85.3) 12 (70.0) 0 (58.8) 13 (40.6)
iii Determine whether g and o are interior alternate anglesornot 63 (77.9) |40 (66.7) 2(64.7) [15(46.9)
iv_ |Determine whether | and u are interior alternate angles or not 51 (75.0) 37 (61.7) 9 (55.9) [16 (50.0)
v Determine whether s and u are interior alternate angles or not 47 (69.1) 140 (66.7) 5(44.1) [0 (31.3)
vi  Determine whether m and t are interior alternate angles ornot |50 (73.5) |42 (70.0) 0 (58.8) [15(46.9)
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Q | task Objectives EG CG
POSTAPA |DELAPA |POSTAPA| DELAPA
(n=68) (n=60) (n=34) (n=32)
7d |vii  [Explain why the given angles are interior alternate angles 13(19.1) 3 (5.0) 1(2.9) 1(3.1)
viii  [Explain why the given angles are not interior alternate angles 11 (16.2) 3 (5.0) 00 1(3.1)
e Identify corresponding exterior alternate angles constructed by two parallel lines and transversals
i Determine whether e and s are exterior alternate angles ornot 62 (91.2) 49 (81.7) [19(55.9) [18 (56.3)
ii Determine whether j and p are exterior alternate angles or not 56 (82.4) W45 (75.0) |18(52.9) [17 (53.1)
iii Determine whether r and U are exterior alternate angles ornot 51 (75.0) 38 (63.3) [19(55.9) [12(37.5)
iv_ |Determine whether k and p are exterior alternate angles ornot |58 (85.3) 47 (78.3) 120 (58.8) [16 (50.0)
v Determine whether k and g are exterior alternate angles ornot 36 (52.9) 29 (48.3) [16 (47.1) 8 (25.0)
Vi Determine whether j and U are exterior alternate or not 46 (67.6) [36 (60.0) [19(55.9) |10 (31.3)
vii  [Explain why the given angles are exterior alternate angles 16(23.5) [7(11.7) PO 1(3.1)
viii [Explain why the given angles are not exterior alternate angles 16(23.5) [7(11.7) Q0O 1(3.1)
f Identify equal angles constructed by two parallel lines and transversals
i Determine whether e and s are equal angles or not 55 (80.9) H46 (76.7) [20(58.8) 120 (62.5)
ii Explain why e and s are equal angles or not 13(19.1) 8(13.3) [3(8.8) 1(3.1)
iii Determine whether h and | are equal angles or not 39 (57.4) [35(58.3) 2 (5.9) 15 (46.9)
7f |iv  [Explain why h and | are equal angles or not 7 (10.3) 2 (3.3) 00 00
v Determine whether s and h are equal angles or not 49 (72.1)  41(68.3) 22 (64.9) (17 (53.1)
vi  |[Explain why s and h are equal angles or not 14(20.6) 9(15.0) [3(8.8) 00
vii  [Determine whether s and U are equal angles or not 42 (61.8) [32(53.3) [12(35.3) [|15(46.9)
viii [Explain why s and U are equal angles or not 7 (10.3) 5 (8.3) 00 00
ix |Determine whether g and k are equal angles or not 45 (66.2) 30 (50.0) [12(35.3) [10(31.3)
X Explain why g and k are equal angles or not 7 (10.3) 3 (5.0) 00 00
xi  Determine whether p and k are equal angles or not 43 (63.2) [37 (61.7) [13(38.2) |13 (40.6)
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POSTAPA | DELAPA |POSTAPA| DELAPA
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X Explain why g and k are equal angles or not 7 (10.3) 3 (5.0) 00 00
xi  Determine whether p and k are equal angles or not 43 (63.2) [37(61.7) [13(38.2) [13 (40.6)
xii  [Explain why p and k are equal angles or not 8 (11.8) 5 (8.3) 1(2.9) 00
xiii |Determine whether p and U are equal angles or not 43 (63.2) 37 (61.7) [10(29.4) 16 (50.0)
xiv  [Explain why p and U are equal angles or not 10(14.7) |71 (11.7) 00 00
xv  Determine whether a and d are equal angles or not 54 (79.4) W46 (76.7) [19(55.9) |14 (43.8)
xvi |[Explain why a and d are equal angles or not 12(17.6) 8(13.3) 00 00
xvii Determine whether m and t are equal angles or not 52 (76.5) W40 (66.7) 9(26.5) [14(43.8)
xvii [Explain why m and t are equal angles or not 10 (14.7) 16 (10.0) 00 00
xix |Determine whether r and u are equal angles or not 43 (63.2) [30(50.0) [16 (47.1) [15(46.9)
xXx |[Explain why r and u are equal angles or not 7 (10.3) 3 (5.0) 00 00

8 Identify whether given figures are polygons or not polygons

a Identify whether given figures are polygons
i Determine whether the figure 2 is a polygon or not 55 (80.9) 148 (80.0) [10(29.4) |10 (31.3)
ii Determine whether the figure 3 is a polygon or not 56 (82.4) 148 (80.0) 9(26.5) [12(37.5)
iii Determine whether the figure 4 is a polygon or not 44 (64.7) W43 (71.7) B (23.5) [11(34.3)
iv_ Determine whether the figure 5 is a polygon or not 58 (85.3) #¥9(81.7) [24(70.6) 18 (56.3)
v Determine whether the figure 6 is a polygon or not 61 (89.7) 52 (86.7) 6 (76.5) 121 (65.6)
Vi Determine whether the figure 8 is a polygon or not 54 (79.4) 52 (86.7) 7 (50.0) 12 (37.5)

8a |vii |Determine whether the figure 9 is a polygon or not 55 (80.9) 145 (75.0) 4 (70.6) [12(37.5)
viii |Determine whether the figure 10 is a polygon or not 60 (88.2) 54 (90.0) 7 (79.4) 22 (68.8)
ix  |Determine whether the figure 12 is a polygon or not 52 (76.5) W47 (78.3) 2(35.3) [12(37.5)
X Determine whether the figure 13 is a polygon or not 57 (83.8) 144 (73.3) 5(44.1) 13 (40.6)
xi  Determine whether the figure 14 is a polygon or not 57 (83.8) 50 (80.3) 7 (79.4) 7 (53.1)
xii  [Determine whether the figure 16 is a polygon or not 55 (80.9) 144 (73.39 [10(29.4) |12 (37.5)
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Q | task Objectives EG CG
POSTAPA | DELAPA |POSTAPA| DELAPA
(n=68) (n=60) (n=34) (n=32)
xiii [Explain why the given figures are polygon 27 (39.7) 11(18.3) [30(88.2) PO
b Identify whether given figures are not polygons
i Determine whether the figure 1 is a polygon or not 59 (86.8) 148 (80.0) [27(79.4) [20 (62.5)
ii Explain why figure 1 is not polygon 30 (44.1) 10 (16.7) [1(2.9) 00
iii Determine whether the figure 7 is a polygon or not 55 (80.9) 148 (80.0) [13(38.2) |12 (37.5)
iv  [Explain why figure 7 is not polygon 25 (36.8) 11(18.3) [1(2.9) 00
v Determine whether the figure 11 is a polygon or not 54 (79.4) W49 (81.7) [24(70.6) |18 (56.3)
vi  |[Explain why figure 11 is not polygon 26 (38.2) 9(15.0) 0 00
vii  [Determine whether the figure 15 is a polygon or not 21 (30.9) 19 (31.7) [7(20.6) 9 (28.1)
viii  [Explain why figure 15 is not polygon 0 0 0 00
ix  |Determine whether the figure 17 is a polygon or not 44 (64.7 40 (66.7) [R22(64.7) 17 (53.1)
X Explain why figure 17 is not polygon 23 (33.8) [9(15.0) 0 00
9 Find the interior and exterior angle of a quadrilateral
a |i Find a interior angle of a quadrilateral given the other angles 39 (57.4) 125(41.7) |12(35.3) 6 (18.8)
b |i Find an exterior angle of a quadrilateral when the interior angle [16 (23.5) 15(25.0) ([7(20.6) [3(9.4)
of the same vertex is given 115°
ii Find an exterior angle of a quadrilateral when the interior angle (16 (23.5) 13(21.7) [7(20.6) [3(9.4)
of the same vertex is given 140°
9b [iii Find an exterior angle of a quadrilateral when the interior angle [17 (25.0) 14 (23.3) |[7(20.6) [3(9.4)
of the same vertex is given 90°
iv [Find an exterior angle of a quadrilateral when the interior angle |12 (17.6) 11(18.3) B (17.6) 2 (6.3)
of the same vertex is given 15°
10
a Identify whether the given figures are square or not
i Determine whether the figure 1 is a square or not 54 (79.4) W42 (70.0) [29(85.3) [22(68.8)
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POSTAPA | DELAPA |POSTAPA| DELAPA
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ii Explain why the figure 1 is a square or not 26 (38.2) |7 (11.7) 8 (23.5) 5(15.6)
iii Determine whether the figure 2 is a square or not 38 (65.9) [35(58.3) |16 (47.1) [21(65.5)
iv_ [Explain why the figure 2 is a square or not 18 (26.5) [2(3.3) 3 (8.8) 00
v Determine whether the figure 3 is a square or not 62 (91.2) 52 (86.7) [28(82.4) |29 (90.6)
Vi Explain why the figure 3 is a square or not 32 (47.1) 9 (15.0) 7 (20.6) 6 (18.8)
vii  [Determine whether the figure 4 is a square or not 63 (92.6) B55(91.7) [29(85.3) |28 (87.5)
viii  [Explain why the figure 4 is a square or not 30 (44.1) 9 (15.0) 7 (20.6) 4 (12.5)
ix |Determine whether the figure 5 is a square or not 49 (72.1) 40 (66.7) 22 (64.7) 22 (68.8)
X Explain why the figure 5 is a square or not 24 (35.3) 7(11.7) [7(20.6) [7(21.9)
xi  Determine whether the figure 6 is a square or not 62 (91.2) 57 (95.0) [28(82.4) [25(78.1)
xii  [Explain why the figure 6 is a square or not 29 (42.6) 9 (15.0) 7 (20.6) 6 (18.8)
xiii |Determine whether the figure 7 is a square or not 43 (63.2) 26 (43.3) [13(38.2) 9 (28.1)
xiv_ [Explain why the figure 7 is a square or not 17 (25.0) 1(1.7) 3 (8.8) 3 (9.4)
xv  Determine whether the figure 8 is a square or not 59 (86.8) 54 (90.0) [29(85.3) |28 (87.5)
xvi |[Explain why the figure 8 is a square or not 27 (39.7) 8(13.3) 6 (17.6) 4 (12.5)
xvii Determine whether the figure 9 is a square or not 52 (76.5) 67 (95.0) [26(76.5) |23 (71.9)
xvii [Explain why the figure 9 is a square or not 28 (41.2) 1(1.7) 5(14.7) 12(6.3)
xix |Determine whether the figure 10 is a square or not 62 (91.2) 54 (90.0) [29(85.3) [25(78.1)
xx [Explain why the figure 10 is a square or not 30 (44.1) |7 (11.7) 6 (17.6) 5 (15.6)
xxi |[Determine whether the figure 11 is a square or not 54 (79.4) 51 (85.0) [29(85.3) [25(78.1)
xXii [Explain why the figure 11 is a square or not 26 (38.2) |7 (11.7) 6 (17.6) 5(15.6)
xxiii |Determine whether the figure 12 is a square or not 61 (89.7) 54 (90.0) [30(88.2) |24 (75.0)
xxiv [Explain why the figure 12 is a square or not 26 (38.2) 8(13.3) 6 (17.6) 6 (18.8)
xxv |[Determine whether the figure 13 is a square or not 61 (89.7) 54 (90.0) [30(88.2) |27 (84.4)
xxvi [Explain why the figure 13 is a square or not 32 (47.1) 2 (3.3) 8 (23.5) 2(6.3)
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xxvii [Determine whether the figure 14 is a square or not 62 (91.2) B5(91.7) [29(85.3) [25(78.1)
xxviii Explain why the figure 14 is a square or not 27 (39.7) 9 (15.0) 7 (20.6) 5 (15.6)
b Identify whether the given figures are rectangle or not
i Determine whether the figure 1 is a rectangle or not 60 (88.2) 51(85.0) |24 (70.6) [25(78.1)
ii Explain why the figure 1 is a rectangle or not 27 (39.7) 00 3 (8.8) 00
iii Determine whether the figure 2 is a rectangle or not 52 (76.5) W46 (76.7) [28(82.4) |27 (84.4)
iv_ [Explain why the figure 2 is a rectangle or not 19 (27.9) 2 (3.3) 4 (11.8) 1 (3.1)
\ Determine whether the figure 3 is a rectangle or not 53 (77.9) B2 (86.7) [R7(79.4) [21(65.6)
Vi Explain why the figure 3 is a rectangle or not 26 (38.2) 4 (6.7) 3 (8.8) 1(3.1)
vii  [Determine whether the figure 4 is a rectangle or not 60 (88.2) 52 (86.7) [26(76.5) [25(78.1)
viii [Explain why the figure 4 is a rectangle or not 23 (33.8) W4 (6.7) 1(2.9) 1(3.1)
ix |Determine whether the figure 5 is a rectangle or not 59 (86.8) W47 (78.3) [24(70.6) [24 (75.0)
X Explain why the figure 5 is a rectangle or not 27(39.7) 00 3 (8.8) 00
xi  Determine whether the figure 6 is a rectangle or not 59 (86.8) 52 (86.7) [26 (76.5) [25(78.1)
xii  [Explain why the figure 6 is a rectangle or not 21(30.9) U4 (6.7) 2 (5.9) 1(3.1)
xiii |Determine whether the figure 7 is a rectangle or not 45 (66.2) U3 (71.7) 24 (70.6) 24 (75.0)
xiv__ [Explain why the figure 7 is a rectangle or not 17 (25.0) 3 (5.0) 4 (11.8) 1 (3.1)
xv_ Determine whether the figure 8 is a rectangle or not 56 (82.4) 52 (86.7) [25(73.5) [26(81.3)
xvi |[Explain why the figure 8 is a rectangle or not 23 (33.8) 4 (6.7) 1(2.9) 1(3.1)
xvii Determine whether the figure 9 is a rectangle or not 33 (48.5) 15 (25.0) [3(8.8) 4 (12.5)
xvii [Explain why the figure 9 is a rectangle or not 15(221) 00 0 00
xix |Determine whether the figure 10 is a rectangle or not 58 (85.3) 52 (86.7) [26 (76.5) [25(78.1)
xx |[Explain why the figure 10 is a rectangle or not 25 (36.8) W (6.7) 2 (5.9) 1(3.1)
xxi |[Determine whether the figure 11 is a rectangle or not 41 (60.3) [31(51.7) [14 (41.2) [11(34.4)
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xxii [Explain why the figure 11 is a rectangle or not 15 (22.1) 1(1.7) 00 1(3.1)

xxiii [Determine whether the figure 12 is a rectangle or not 59 (86.8) 63 (88.3) [22(64.7) [24 (75.0)

xxiv_|[Explain why the figure 12 is a rectangle or not 21(30.9) 4 (6.7) 00 1(3.1)

xxv |Determine whether the figure 13 is a rectangle or not 38 (65.9) 120(33.3) [3(8.8) 6 (18.8)

xxvi [Explain why the figure 13 is a rectangle or not 21 (30.9) 1(1.7) 00 1(3.1)

xxvii [Determine whether the figure 14 is a rectangle or not 57 (83.8) 50 (83.3) [R3(67.6) [23(71.9)

xxviii [Explain why the figure 14 is a rectangle or not 20 (29.4) 2(3.3) 1(2.9) 1(3.1)

c Identify whether the given figures are diamond or not

i Determine whether the figure 1 is a diamond or not 50 (73.5) 36 (60.0) |16 (47.1) |13 (40.6)

ii Explain why the figure 1 is a diamond or not 12 (17.6) [3(5.0) 1(2.9) 00

iii Determine whether the figure 2 is a diamond or not 44 (64.7) 40(66.7) [11(32.4) [13 (40.6)

iv._ [Explain why the figure 2 is a diamond or not 12 (17.6) 3 (5.0) 2 (5.9) 1(3.1)

v Determine whether the figure 3 is a diamond or not 56 (82.4) W43 (71.7) [19(55.9) [19 (59.4)

Vi Explain why the figure 4 is a diamond or not 14 (20.6) W4 (6.7) 0 00

vii  [Determine whether the figure 4 is a diamond or not 54 (79.4) 148 (80.0) [21(61.8) |21 (65.6)

viii [Explain why the figure 1 is a diamond or not 11(16.2) W4 (6.7) 1(2.9) 00

ix  |Determine whether the figure 5 is a diamond or not 46 (67.6) 10 (66.7) [14 (41.2) 12 (37.5)

X Explain why the figure 5 is a diamond or not 10(14.7) 3 (5.0) 0 00

xi  Determine whether the figure 6 is a diamond or not 55 (80.9) 16 (76.7) [R2(64.7) |20 (62.5)

xii  [Explain why the figure 6 is a diamond or not 12(17.6) W4 (6.7) 2 (5.9) 00

xiii |Determine whether the figure 7 is a diamond or not 36 (62.9) B4 (56.7) [10(29.4) [11 (34.4)

xiv__ [Explain why the figure 7 is a diamond or not 7 (11.8) 3 (5.0) 1(2.9) 1(3.1)

xv  Determine whether the figure 8 is a diamond or not 52 (76.5) W43 (71.7) [18(52.9) |19 (59.4)

xvi [Explain why the figure 8 is a diamond or not 11(16.2) [3(5.0) 1(2.9) 00

xvii Determine whether the figure 9 is a diamond or not 45 (66.2) [36 (60.0) B (23.5) [10(31.3)
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xviii [Explain why the figure 9 is a diamond or not 12 (17.6) [3(5.0) 1(2.9) 00

xix |Determine whether the figure 10 is a diamond or not 56 (82.4) W3 (71.7) [22(64.7) [21(65.6)

xX  |[Explain why the figure 10 is a diamond or not 13(19.1) WK (6.7) 1(2.9) 00

xxi |Determine whether the figure 11 is a diamond or not 47 (69.1)  42(70.0) (17 (50.0) [15 (46.9)

xxii |[Explain why the figure 11 is a diamond or not 12 (17.6) W (6.7) 1(2.9) 00

xxiii |[Determine whether the figure 12 is a diamond or not 54 (79.4) W45 (75.0) [19(55.9) |19 (59.4)

xxiv |[Explain why the figure 12 is a diamond or not 11(16.2) W4 (6.7) 1(2.9) 00

xxv |Determine whether the figure 13 is a diamond or not 38 (65.9) 33 (65.0) [7(20.6) [10(31.3)

xxvi [Explain why the figure 13 is a diamond or not 16 (23.5) [3(5.0) 1(2.9) 00

xxvii [Determine whether the figure 14 is a diamond or not 54 (79.4) W43 (71.7) [21(61.8) |19 (59.4)

xxviii Explain why the figure 14 is a diamond or not 11(16.2) 4 (6.7) 1(2.9) 00

d Identify whether the given figures are parallelogram or not

i Determine whether the figure 1 is a parallelogram or not 37 (54.4) [B8(63.3) [5(14.7) [16(50.0)

ii Explain why the figure 1 is a parallelogram or not 15(22.1) W (6.7) 00 00

iii Determine whether the figure 2 is a parallelogram or not 32 (47.1) 126 (43.3) H(14.7) [12(37.5)

iv_ [Explain why the figure 2 is a parallelogram or not 12(17.6) WK (6.7) 00 00

\ Determine whether the figure 3 is a parallelogram or not 47 (69.1) U45(75.0) [15(44.1) [13 (40.6)

Vi Explain why the figure 3 is a parallelogram or not 11(16.2) 5(8.3) 00 00

vii  [Determine whether the figure 4 is a parallelogram or not 46 (67.6) 14 (6.7) 15 (44.1) (13 (40.6)

viii [Explain why the figure 4 is a parallelogram or not 9 (13.2) 4 (6.7) 00 00

ix |Determine whether the figure 5 is a parallelogram or not 32 (47.1) B33(55.0) B (14.7) 18(25.0)

X Explain why the figure 5 is a parallelogram or not 15(221) B (5.0) 00 00

xi  Determine whether the figure 6 is a parallelogram or not 47 (69.1) 44 (73.3) [19(55.9) [16 (50.0)

xii  [Explain why the figure 6 is a parallelogram or not 8 (11.8) 4 (6.7) 00 00

xiii |Determine whether the figure 7 is a parallelogram or not 49 (72.1) 141 (68.3) [15(44.1) [13 (40.6)
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Table B.1 (continued)
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Q | task Objectives EG CG
POSTAPA | DELAPA |POSTAPA| DELAPA

(n=68) (n=60) (n=34) (n=32)

xiv  [Explain why the figure 7 is a parallelogram or not 14 (20.6) |4 (6.7) 00 00

xv_ |Determine whether the figure 8 is a parallelogram or not 47 (69.1) 44 (73.3) [14 (41.2) [15(46.9)

xvi |[Explain why the figure 8 is a parallelogram or not 8 (11.8) 4 (6.7) 00 0

xvii Determine whether the figure 9 is a parallelogram or not 28 (41.2) 127(45.0) B (14.7) 8(25.0)

xvii |[Explain why the figure 9 is a parallelogram or not 10 (14.7) [3(5.0) 00 00

xix |[Determine whether the figure 10 is a parallelogram or not 46 (67.6) 47 (78.3) [19(55.9) [16 (50.0)

xX  |[Explain why the figure 10 is a parallelogram or not 7 (10.3) 4 (6.7) 00 0

xxi |Determine whether the figure 11 is a parallelogram or not 40 (58.8) 44 (73.3) [16 (47.1) [16 (50.0)

xxii |[Explain why the figure 11 is a parallelogram or not 12 (17.6) W4 (6.7) 00 00

xxiii [Determine whether the figure 12 is a parallelogram or not 48 (70.6) 47 (78.3) [16 (47.1) [15(49.6)

xxiv [Explain why the figure 12 is a parallelogram or not 7 (10.3) 4 (6.7) 0 00

xxv |[Determine whether the figure 13 is a parallelogram or not 27 (39.7) 128 (46.7) [ (2.99 7 (21.9)

xxvi [Explain why the figure 13 is a parallelogram or not 10(14.7) B (5.0) 00 00

xxvii [Determine whether the figure 14 is a parallelogram or not 45 (66.2) 45(75.0) [16 (47.1) [15(46.9)

xxviii Explain why the figure 14 is a parallelogram or not 7 (10.3) 4 (6.7) 0 00

e Identify whether the given figures are trapezoid or not

i Determine whether the figure 1 is a trapezoid or not 57 (83.8) #¥6(76.7) [21(61.8) |18 (56.3)

ii Explain why the figure 1 is a parallelogram or not 6 (8.8) 1(1.7) 00 00

iii Determine whether the figure 2 is a trapezoid or not 55 (80.9) #49(81.7) [18(52.9) |13 (40.6)

iv  [Explain why the figure 2 is a parallelogram or not 6 (8.8) 1(1.7) 0 00

Vv Determine whether the figure 3 is a trapezoid or not 51 (75.0) #46(76.7) [|18(52.9) |13 (40.6)

Vi Explain why the figure 3 is a parallelogram or not 4 (5.9) 00 0 00

vii  [Determine whether the figure 4 is a trapezoid or not 55 (80.9) #42(70.0) [19(55.9) [|15(46.9)

viii [Explain why the figure 4 is a parallelogram or not 6 (8.8) 1(1.7) 00 00

ix |Determine whether the figure 5 is a trapezoid or not 55 (80.9) W47 (78.3) [20(58.8) |21 (65.6)
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Table B.1 (continued)
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Q | task Objectives EG CG
POSTAPA | DELAPA |POSTAPA| DELAPA
(n=68) (n=60) (n=34) (n=32)
X Explain why the figure 5 is a parallelogram or not 7 (10.3) 1(1.7) 00 00
xi  Determine whether the figure 6 is a trapezoid or not 53 (77.9) W43 (71.7) [18(52.9) |13 (40.6)
xii  [Explain why the figure 6 is a parallelogram or not 5(7.4) 00 00 00
xiii |Determine whether the figure 7 is a trapezoid or not 57 (83.8) ©48(80.0) [19(55.9) [19(59.4)
xiv__|[Explain why the figure 7 is a parallelogram or not 7 (10.3) 1(1.7) 00 00
xv  Determine whether the figure 8 is a trapezoid or not 54 (79.4) W46 (76.7) [19(55.9) |17 (563.1)
xvi |[Explain why the figure 8 is a parallelogram or not 7 (10.3) 1(1.7) 00 1(3.1)
xvii Determine whether the figure 9 is a trapezoid or not 57 (83.8) W47 (78.3) |17 (50.0) |17 (563.1)
xviii [Explain why the figure 9 is a parallelogram or not 7 (10.3) 1(1.7) 0 1(3.1)
xix  |Determine whether the figure 10 is a trapezoid or not 51 (75.0) W44 (73.3) [15(44.1) |15(46.9)
xx |[Explain why the figure 10 is a parallelogram or not 5 (7.4) 00 00 00
xxi |[Determine whether the figure 11 is a trapezoid or not 56 (82.4) 149 (81.7) [17(50.0) |19 (59.4)
xxii |[Explain why the figure 11 is a parallelogram or not 8 (11.8) 1(1.7) 0 00
xxiii |Determine whether the figure 12 is a trapezoid or not 46 (67.6) 36 (60.0) [11(32.4) 19 (28.1)
xxiv_|[Explain why the figure 12 is a parallelogram or not 8 (11.8) 1(1.7) 00 00
xxv |[Determine whether the figure 13 is a trapezoid or not 54 (79.4) W46 (76.7) [20(58.8) |20 (62.5)
xxvi [Explain why the figure 13 is a parallelogram or not 8 (11.8) 1(1.7) 0 00
xxvii [Determine whether the figure 14 is a trapezoid or not 51 (75.0) 42 (70.0) [12(35.3) [15(46.9)
xxviii Explain why the figure 14 is a parallelogram or not 6 (8.8) 00 00 00
f Identify whether the given figures are rhombus or not
i Determine whether the figure 1 is a rhombus or not 59(86.8) 14 (73.3) [15(44.1) |14 (43.8)
ii Explain why the figure 1 is a rhombus or not 3 (4.4) 1(1.79 00 00
iii Determine whether the figure 2 is a rhombus or not 54 (79.4) 11 (18.3) 8(23.5) 19(28.1)
iv._ [Explain why the figure 2 is a rhombus or not 3 (4.4) 00 00 00
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Q | task Objectives EG CG
POSTAPA | DELAPA |POSTAPA| DELAPA

(n=68) (n=60) (n=34) (n=32)

v Determine whether the figure 3 is a rhombus or not 59 (86.8) 43 (71.7) |17 (50.0) |13 (40.6)

Vi Explain why the figure 3 is a rhombus or not 3 (4.4) 1(1.7) 00 00

vii  |Determine whether the figure 4 is a rhombus or not 56 (82.4) W46 (76.7) |13(38.2) |16 (50.0)

viii  [Explain why the figure 4 is a rhombus or not 3 (4.4) 1(1.7) 00 00

ix |Determine whether the figure 5 is a rhombus or not 59 (86.8) 16 (76.7) |16 (47.1) |19 (59.4)

X Explain why the figure 5 is a rhombus or not 3 (4.4) 1(1.7) 00 00

xi  Determine whether the figure 6 is a rhombus or not 59 (86.8) 45 (75.0) [18(52.9) |17 (563.1)

xii  [Explain why the figure 6 is a rhombus or not 3 (4.4) 1(1.7) 00 00

xiii |Determine whether the figure 7 is a rhombus or not 59 (86.8) 5 (8.3) 2 (5.9) 6 (18.8)

xiv  [Explain why the figure 7 is a rhombus or not 3 (4.4) 1(1.7) 00 00

xv  Determine whether the figure 8 is a rhombus or not 59 (86.8) 141 (68.3) [13(38.2) |10 (31.3)

xvi [Explain why the figure 8 is a rhombus or not 3 (4.4) 1(1.7) 00 00

xvii Determine whether the figure 9 is a rhombus or not 59 (86.8) 10 (16.7) [3(8.8) 6 (18.8)

xvii [Explain why the figure 9 is a rhombus or not 3 (4.4) 00 00 00

xix |[Determine whether the figure 10 is a rhombus or not 59 (86.8) 145 (75.0) [15(44.1) |18 (56.3)

xX |[Explain why the figure 10 is a rhombus or not 3 (4.4) 1(1.7) 00 00

xxi |Determine whether the figure 11 is a rhombus or not 59 (86.8) 141 (68.3) [|15(44.1) |14 (43.8)

xxii |[Explain why the figure 11 is a rhombus or not 3 (4.4) 1(1.7) 00 00

xxiii [Determine whether the figure 12 is a rhombus or not 55 (80.9) 43 (71.7) [16(47.1) 12 (37.5)

xxiv |[Explain why the figure 12 is a rhombus or not 3 (4.4) 1(1.7) 00 00

xxv [Determine whether the figure 13 is a rhombus or not 59 (86.8) 6 (10.0) 3 (8.8) 4 (12.5)

xxvi [Explain why the figure 13 is a rhombus or not 3 (4.4) 1(1.7) 00 00

xxvii [Determine whether the figure 14 is a rhombus or not 59 (86.8) #44(73.3) [17(50.0 [17(53.1)

xxviii Explain why the figure 14 is a rhombus or not 3 (4.4) 1(1.7) 00 00

xxviii Explain why the figure 14 is a rhombus or not 3 (4.4) 1(1.7) 00 00
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Q | task Objectives EG CG
POSTAPA |DELAPA |POSTAPADELAPA
(n=68) (n=60) | (n=34) |(n=32)
11 i Find the area of the square 33 (48.5) [9(31.7) 8(23.5) 3(9.4)
ii Find the length of a side of a square 16 (23.5) [17(28.3) 2 (5.9) 1(3.1)
i Find the perimeter of the shape 13 (19.1) [14(23.3) 2(5.9) 1(3.1)
12 |i Find the area of the rhombus given the length of its diagonals 45 (66.2) 20(33.3) 00 00
13 |i Find the perimeter of an isosceles trapezoid, given the length of 9 (13.2) 11(18.3) 4 (11.8) [1(3.1)
the sides
14 |i Compare the perimeter of the square and the diamond whose side 28 (41.2) |16 (26.7) 5(14.7) (0O
lengths are equal
15 i Find the possible length of sides of 1 and 100 for a rectangle with |10 (14.7) 6 (10.0) [1 (2.9) 00
the area of 100 cm?
ii Find the possible length of sides of 2 and 50 for a rectangle with |13 (19.1) 6 (10.0) 2 (5.9) 00
the area of 100 cm?
iii Find the possible length of sides of 4 and 25 for a rectangle with 13 (19.1) |7 (11.7) 2 (5.9) 00
the area of 100 cm?
iv  |Find the possible length of sides of 5 and 20 for a rectangle with 12 (17.6) 1(11.7) 2 (5.9) 00
the area of 100 cm?
v Find the possible length of sides of 10 and 10 for a rectangle with |11 (16.2) {1 (1.7) 00 00
the area of 100 cm?
16a |i Find the area of a parallelogram given the sides of it 26 (38.2) 15(25.0) 4(11.8) 0O
b i Find the relation between the area of a parallelogram and the 17 (25.0) 6 (10.0)0 [2(5.9) 00
triangle in the parallelogram
17a |i Find the sum of the bases of a trapezoid given the altitude and the |11 (16.2) 5 (8.3) 1(2.9) 00
area of it
b ii Calculate base lengths of the trapezoid 5 (7.4) 3 (5.0) 00 00

41!
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APPENDIX C

CIRCLE AND CYLINDER ACHIEVEMENT TEST

CEMBER ve SILINDIR BASARI TESTI

Sevgili Ogrenciler;

Bu test agllar ve cokgenler Unitesi ile ilgili 15 sorudan olusmaktadir. Bazi sorular
bir ya da birkag alt soru icermekte olup, bazilari ise agiklama yapmanizi
istemektedir. Sorulardaki alt sorulara verilecek cevaplara ve yapacaginiz
aclklamalara karsilik gelen puan degerleri bulunmaktadir. Bu testten alacaginiz
puanlar s6zli notu olarak degerlendirilecektir. Lutfen tim sorulari cevaplamaya
calisiniz.

Sinav sdresi 40 dakikadir.

Basarilar....
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Adi Soyadr: EE 5.Bir dogru bir gemberi en gok kag noktada
1. Cember ve daireye érnekler vererek n  kesebilir? Cizim yaparak gésteriniz.
aralarindaki farki belirtiniz. "

n  6.Yarigap uzunlugu 10 cm olan bir gembere,
2.Bir gember iizerinde kag tane yarigap n uzunlugu 25 cm olan bir kiris gizilebilir mi?
gizilebilir?Neden? n  Neden?

W 7.Bir cemberde, |AB| = 11 c¢m, |CD| = 9 cm ve

w  |EF| =7 cm olacak gekilde ii¢ tane kirigi giziliyor.
" a. Bu kiriglerin belirledikleri yaylarin

3.M merkezli, 4 cm. yarigapl bir n  uzunlugu kiigiikten biiyiige dogru siralayiniz. Bu
cember ile |[MC| = 3 cm, [MB| =5 cm ve w  siralamanin sebebini soyleyiniz.

|[MA| = 4 cm olan A, B ve C noktalari EE

veriliyor. n
a. Bu duruma uyan bir gember ve A, B ve!
C noktalari giziniz. n
b. A, B ve C noktalarinin gembere gére |
konumlarini belirtiniz. "

u b. Bukiriglerin merkeze en uzak ve en yakin
u  olanini belirleyin. Sebebini agiklayin.

u  Merkeze en yakin kiris:

n  Merkeze en uzak kiris:

u Sebebi:
4.Asagida merkezi M ile gosterilen bir
gember ve bu gemberin disinda bir K 1 8.Bir dogru bir gembere gére hangi durumlarda
noktasi verilmigtir. K noktasindan gegen ;;  bulunabilir? Yaziniz ve érnekleri giziniz.

ve bu gembere teget olan kag tane "
dogru gizilebilir? iziniz. "



9. Asagida M merkezli bir gember
verilmigtir. DMC agist 80° ise kiiciik BC
yayinin agisal 6lgileri nedir?

10. Asagidaki sekilde K, L, X ve M
noktalari cemberin iistiindedir. KL kiigiik
yayinin 6lgisi 110° ve LM kiigiik yayinin
olglisii 90° olduguna gore, KLM agisinin
ve KXM yayinin 6lglisiini bulunuz.

L

11, Ayni fiyata satilan 10 cm. ¢apli
pizzay! mi yoksa kenar uzunlugu 9 cm.
olan kare pizzayi mi almak daha
avantajhdir? Neden? ( TT = 3)
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12. Bir bisiklet tekerlegi tam bir doniis
yaptiginda 180 cm. yol aliyorsa, tekerlegin gapi
nedir? (TT = 3)

13. Asagidaki M merkezli bir gember
verilmistir. BMA agisinin élgiisii 90°, |[MB| = 10
cm olduguna gére olugan kiigiik daire diliminin
alanini bulunuz.

A

14. Bir dik gembersel silindir hangi
geometrik sekillerden olusur, agiklayiniz, gizerek
gosteriniz.

15. Taban dairesinin gapi 1 metre, yiiksekligi
2 metre olan dik gembersel silindir seklinde
biiyiik karton bir kutu yapmak istiyoruz;

a. Bu kutunun alt ve st kapaklarini yapmak igin
ne kadar kartona ihtiyag vardir?

b. Kutunun yanal alanlarini yapmak igin ne kadar
kartona ihtiyag vardir?

c. Kutunun tamamini yapmak ne kadar kartona
ihtiyag vardir?

d. Kutunun igine ne kadar su doldurulabilir?

(TT=23)



Table D.1 Objectives of each task with its frequency and percentage for circle and

cylinder achievement test

Q| task Objective EG CG
POSTCCA | DELCCA |POSTCCA| DELCCA
(n=68) (n=62) (n=34) (n=32)
111 Give an example for a ring 60 (88,2) |56 (91,8) [12(35,3) | 12(38,7)
i |Give an example for a circle 60 (88,2) | 56(91,8) [12(35,3) | 11(35,5)
i [Explain differences between aringand a 163 (92,6) | 56 (91,8) [30(88,2) | 16 (51,6)
circle
20 \Write the number of radius could be drawn)53 (77,9) | 49 (80,3) [11(32,4) | 12(38,7)
in a circle
i [Explain how many radius could be drawn (15 (22,1) | 5(8,2) 00 00
in a circle
3|i Draw the point on the circle, given the 48 (70,6) | 31(50,8) [3(8,8) 00
a radius and the distance between the
point and the center
i [Draw the point at the outside of the circle, 48 (70,6) | 31(50,8) [3(8,8) 00
given the radius and the distance
between the point and the center
i Draw the point at the inside of the circle, 47 (69,1) | 31(50,8) [2(5,9) 00
given the radius and the distance
between the point and the center
bli Name the position of a point on the circle [14 (20,6) | 16 (26,2) 1 (2,9) 00
i [Name the position of a point outside the [14 (20,6) | 14 (23,0) [1(2,9) 00
circle
iii Name the position of a point inside the 13 (19,1) [16 (26,2) 2 (5,9) 00
circle
41 Write the number of tangents drawn to 51 (75,0) 50 (82,0) 13 (38,2) 4 (12,9)
the circle from a point outside of a circle
i Draw tangents to the circle from a point 50 (73,5) 50 (82,0) 10 (29,4) 6 (19,4)
outside of a circle

1S31 INJINIATIHOV H3ANITAD ANV FT0dIO HO4
JOVINIOHId ANV ADNINOFHH S1I HLIM MSVL HOV3 40 S3AILO3rd0o
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Table D.1 (continued)

Q | task Objective EG CG
POSTCCA | DELCCA | POSTCCA | DELCCA
(n=68) (n=62) (n=34) (n=32)
5 [i Write the maximum number of point that a line intersect a circle | 47 (69,1) 39 (63,9) 9 (26,5) 1(3,2)
ii Draw a line that intersects a circle at a maximum number of 44 (64,7) (38 (62,3) 5(14,7) 2 (6,5)
point
6 |i Write whether it is possible or not to draw 25 cm chord to a 44 (64,7) 32 (52,5) 17 (50,0) 7 (22,6)
circle with 10 cm radius
ii Explain why it is possible or not to draw 25 cm chord to a circle | 40 (58,8) 25 (41,0) | 8(23,5) 00
with 10 cm radius
7a |i Compare the length of the arcs according to their chord lengths | 39 (57,4) (32,8) 11 (32,4) 00
ii Explain how the length of the chords and its distance to the 19 (27,9) 11 (18,0) | 2(5,9) 00
center is related
iii Find the nearest chord to the center of the circle, given the 43 (63,2) 25(41,0) |6(17,6) 00
chord lengths
b |i Find the further chord to the center of the circle, given the 41 (60,3) 25 (41,0) 5(14,7) 00
chord lengths
ii Explain how the length of the chords and its distance to the 28 (41,2) 14 (23,0) 1(2,9) 00
center of the circle is related
8 Draw different positions of a line and a circle in a plane with respect to each other
i Draw a line tangent to a circle 52 (76,5) 42 (68,9) |9(26,5) 4(12,9)
ii Draw a line constitutes a chord of a circle 52 (76,5) 42 (68,9) 10 (29,4) 4(12,9)
iii Draw a line not intersecting circle 27 (39,7) 28 (459) |4 (11,8) 4(12,9)
9 |i Find the measure of one of the angle on one side of diameter, | 46 (67,6) 45 (73,8) | 23 (67,6) 3(9,7)
given the measure of the other
ii Find the angle measure of arc, using the angle measure of its 44 (64,7) 43 (70,5) 11 (32,4) 1(3,2)
central angle
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Table D.1 (continued)

Q | task Objective EG CG
POSTCCA | DELCCA POSTCCA | DELCCA
(n=68) (n=62) (n=34) (n=32)
10 | i Find the measure of the one of arc in the circle, given the | 26 (38,2) 26 (42,6) 6 (17,6) 00
measure of the others
10 | i Find the measure of the inscribed angle, using the 16 (23,5) 17 (27,9) 4 (11,8) 00
measure of its arc
11 i Find the area of a circle when the diameter is given 22 (32,4) 22 (36,1) 5(14,7) 00
ii Find the area of a square when the length of a side is 20 (29,4) 20 (32,8) 3(8,8) 00
given
iii Compare the area of a circle and square 18 (26,5) 20 (32,8) 3 (8,8) 1(3,2)
12 | Find the radius of a circle given the perimeter of it 37 (54,4) 35 (57,4) 16 (47,1) 1(3,2)
ii Find the diameter of a circle using the radius of it 23 (33,8) 28 (45,9) 5(14,7) 00
13 | i Find the area of a circle given the distance between the 29 (42,6) 20 (32,8) 8 (23,5) 00
center and a point on the circle is given
ii Find the area of a circle segment given the angle of the 24 (35,3) 12 (19,7) 3(8,8) 00
segment and the radius
14 | i Write the name of the shapes constitute a right circular 65 (95,6) 56 (91,8) 25 (73,5) 15 (48,3)
cylinder
ii Draw an open form of a right circular cylinder 52 (76,7) 51 (83,6) 5 (14,7) 00
15 | i Find the base area of a cylinder given the length of the 17 (25,0) 6 (9,8) 8 (23,5) 00
diameter and height of it
ii Find the lateral area of a cylinder given the length of the 20 (29,4) 4 (6,6) 7 (20,6) 00
diameter and height of it
iii Find the area of a cylinder given the length of the 18 (26,59 | 4 (6,6) 8 (23,5) 00
diameter and height of it
iv Find the volume of a cylinder given the length of the 20 (29,4) 5(8,2) 4 (11,8) 00
diameter and height of it
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APPENDIX E

VAN HIELE GEOMETRIC THINKING LEVEL TEST

VAN HIELE GEOMETRI TESTI

YONERGE

Bu test 25 sorudan olusmaktadir. Sizden testteki her soruyu bilmeniz
beklenmemektedir.

Kitapcig1 actigimizda;

1- Biitiin sorular dikkatlice okuyun.

2- Dogru oldugunu diisiindiigiiniiz secenek iizerinde diisiiniin. Her soru icin
tek bir dogru cevap vardir. Cevap kagidina dogru oldugunu diisiindiigiiniiz
secenegi isaretleyin.

3- Soru kagidindaki bosluklari ¢izim yapmak icin kullanabilirsiniz.

4- lsaretlemis oldugunuz cevabi degistirmek isterseniz, ilk isareti tamamen
siliniz.

5- Bu test icin size verilecek siire 35 dakikadir.



a)

<)
d)
e)

a)
b)
c)
d)
e)

a)
b)
<)
d)
e)
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VAN HIELE GEOMETRI TESTi

Asagidakilerden hangisi ya da hangileri karedir?

Yalmiz K
Yalmz L
Yalmz M
LveM

Hepsi karedir.

K L M

Asagidakilerden hangisi ya da hangileri tiggendir?

U v Y Z

Higbiri iggen degildir.
Yalmiz V

YalnizY

YveZ

VveY

Asagidakilerden hangisi ya da hangileri dikdortgendir?

S T U
Yalniz S
Yalmz T
SveT
SveU
Hepsi dikddrtgendir.

Asagidakilerden hangisi ya da hangileri karedir?

L/

F G H

Higbiri kare degildir.
Yalniz G

FveG

Gvel

Hepsi karedir.
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5- Asagidakilerin hangisi ya da hangileri paralelkenardir?

K L

a) YalnizK

b) Yalmiz L

¢) KveM

d) Higbiri paralel kenar degildir.
e) Hepsi paralel kenardir.

6- PORS bir karedir.
Asagidakilerden hangi 6zellik her kare i¢in dogrudur? P (0]

a) [PR] ve [RS] esit uzunluktadir.

b) [OS] ve [PR] diktir.

c) [PS]ve [OR] diktir.

d) [PS] ve [OS] esit uzunluktadir.

e) O acist R agisindan daha biiytiktiir.

S R

7- Bir GHJK dikdortgeninde, [GL] ve [HK] kosegendir. Buna gore asagidakilerden
hangisi her dikdortgen i¢in dogrudur?
G H

K L

a) 4 dik acgis1 vardir.

b) 4 kenari vardir.

¢) Kosegenlerinin uzunluklar esittir.

d) Karsilikli kenarlarin uzunluklar: esittir.

e) Seceneklerin hepsi her dikdortgen icin dogrudur.

8- Eskenar dortgen tiim kenar uzunluklar esit olan, 4 kenarlt bir sekildir. Asagida 3 tane
eskenar dortgen verilmistir.

Asagidaki seceneklerinden hangisi her eskenar i¢in dogru degildir?

a) ki kdsegenin uzunluklari esittir.

b) Her kdsegen, ayni zamanda agiortaydir.

¢) Kosegenleri birbirine diktir.

d) Karsilikli agilarinin 6l¢iisii esittir.

e) Seceneklerin hepsi her eskenar dortgen i¢in dogrudur.
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9- Iikizkenar iicgen, iki kenar esit olan iiggendir. Asagida ii¢ ikiz kenar {iggen verilmistir.

Asagidaki segeneklerinden hangisi her ikizkenar {iggen i¢in dogrudur?
a) Ug kenari esit uzunlukta olmalidir.

b) Bir kenarinin uzunlugu, digerinin iki kat1 olmalidir.

¢) Olgiisii esit olan en az iki ag1s1 olmalidir.

d) Ug acismin da 6lgiisii esit olmalidir.

e) Seceneklerinden higbiri her ikizkenar tiggen i¢in dogru degildir.

10. Merkezleri birbirinin i¢inde yer almayan ve merkezleri P ve O ile adlandirilmis olan iki
¢ember 4 kenarlart PROS seklini olusturmak iizere R ve S noktalarinda kesisirler. Asagida
iki drnek verilmistir.

]

Asagidaki seceneklerinden hangisi her zaman dogru degildir?
a) PROS seklinin iki kenar1 esit uzunlukta olacaktir.

b) PROS seklinin en az iki agisinin 6l¢iisii esit olacaktir.

¢) [PO] ve [RS] dik olacaktir.

d) P ve O agilarinin 6lgiileri esit olacaktir.

e) Yukaridaki segeneklerin hepsi dogrudur.

11. (:)nerme S: ABC tiggeninin ii¢ kenari esit uzunluktadir.
Onerme T: ABC iiggeninde, B ve C agilarinin dlgiileri esittir.
Buna gore asagidakilerden hangisi dogrudur?

a) S ve T donermeleri ikisi de ayni anda dogru olamaz.
b) Eger S dogruysa, T de dogrudur.

¢) Eger T dogruysa, S de dogrudur.

d) Eger S yanligsa, T de yanlistir.

e) Yukaridaki segeneklerin higbiri dogru degildir.

12. Onerme 1: F sekli bir dikdértgendir.
Onerme 2: F sekli bir iiggendir.

Bu iki 6nermeye gore asagidakilerden hangisi dogrudur?
a) Eger 1 dogruysa, 2 de dogrudur.

b) Eger 1 yanlissa, 2 dogrudur.

¢) 1 ve?2aynianda dogru olamaz.

d) 1ve2 aynianda yanlis olamaz.

e) Yukart segeneklerin higbiri dogru degildir.
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13. Asagidaki sekillerden hangisi ya da hangileri dikdortgen olarak adlandirilabilir?

a) Hepsi

b) YalnizO
¢) YalnizR
d) PveO
e) OveR

P o R
14. Tim dikdortgenlerde olup, bazi paralelkenarlarda olmayan 6zellik nedir?
a) Karsilikli kenarlar esittir.
b) Kosegenler esittir.
¢) Karsilikli kenarlar paraleldir.
d) Karsilikli agilar esittir.
e) Yukaridaki segeneklerin higbiri dogru degildir.

15- Asagidakilerden hangisi dogrudur?

a) Dikdortgenlerin tiim 6zellikleri, tiim kareler igin gegerlidir.

b) Karelerin tiim 6zellikleri, tim dikdortgenler igin de gegerlidir.

c¢) Dikdortgenin tiim 6zellikleri, tiim paralel kenarlar igin gecerlidir.
d) Karelerin tiim 6zellikleri, tiim paralel kenarlar igin gegerlidir.

e) Yukaridaki seceneklerin higbiri dogru degildir.

16- Asagida bir ABC dik {iggeni verilmistir. ABC {i¢geninin kenarlar iizerinde; ACE,
ABF ve BCD eskenar tiggenleri ¢izilmistir. E
A

Bu bilgilerden [AD], [BE] ve [CF] ortak bir noktadan gegtikleri kanitlanabilir. Bu kanit
size neyi ifade eder?

a) Yalnizca bu tiggen i¢in; [AD], [BE] ve [CF] nin ortak bir noktasi oldugundan emin
olabiliriz

b) Sadece bazi dik liggenlerde; [AD], [BE] ve [CF] nin ortak bir noktas1 vardir.

¢) Herhangi bir dik iiggende, [AD], [BE] ve [CF]nin ortak bir noktas1 vardir.

d) Herhangi bir iggende, [AD], [BE] ve [CF]nin ortak bir noktas1 vardir.

e) Herhangi bir eskenar iiggende, [AD], [BE] ve [CF]nin ortak bir noktas1 vardir.

17- Asagida bir seklin ti¢ 6zelligi verilmistir.

Ozellik D: Kosegenleri esit uzunluktadir.Ozellik S: Bir karedir.Ozellik R: Bir
dikdortgendir.

Bu ozellikler dikkate alindiginda asagidakilerden hangisi dogrudur?

a) D gerektirir S, o da gerektirir R.

b) D gerektirir R, o da gerektirir S.

¢) R gerektirir D, o da gerektirir S.

d) R gerektirir S, o da gerektirir D.

e) S gerektirir R, o da gerektirir D.
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18. Asagida iki 6nerme verilmistir.

I-  Eger bir sekil dikdortgense, kosegenleri birbirini ortalayarak keser.

II- Eger bir seklin kosegenleri birbirini ortalayarak kesiyorsa sekil dikdortgendir.
Buna gore asagidakilerden hangisi dogrudur?

a) I’in dogru oldugunu kanitlamak i¢in, II nin dogru oldugunu kanitlamak yeterlidir.

b) II’nin dogru oldugunu kanitlamak ig¢in, I in dogru oldugunu kanitlamak yeterlidir.

¢) II’nin dogru oldugunu kanitlamak i¢in, kdsegenleri birbirini ortalayan bir dikdortgen
bulmak yeterlidir.

d) I nin yanhs oldugunu kanitlamak igin, kosegenleri birbirini ortalayan dikddrtgen
olmayan bir sekil bulmak yeterlidir.

e) Yukaridaki se¢eneklerin hicbiri dogru degildir.

19- Asagidaki ¢ ifadeyi inceleyin.

{1} Ayni dogruya dik olan iki dogru paraleldir.

{2} iki paralel dogrudan birine dik olan dogru, digerine de diktir.
{3} Eger iki dogru es uzakliktaysa paraleldir.

Asagidaki sekilde, m ve p, n ve p dogrularinin birbirine dik oldugu verilmistir. Buna goére
yukaridaki ciimlelerden hangisi ya da hangileri m dogrusunun n dogrusuna paralel
olmasinin nedeni olabilir?

pA

A
\ 4

<
<«

v

a) Yalmz {1}
b) Yalmiz {2}
¢) Yalniz {3}
d) {1} yada {2}
e) {2} yada {3}

20- Asagidaki ifadelerden hangisi dogrudur?

Geometride,

a) Her terim tanimlanabilir ve her dogru dnermenin dogru oldugu kanitlanabilir.

b) Her terim tanimlanabilir ama bazi 6nermelerin dogru oldugunu varsaymak gerekir.

c¢) Bazi terimler tanimsiz kalmalidir, ama biitin dogru Onermelerin dogrulugu
kanitlanabilir.

d) Bazi terimler tanimsiz kalmalidir ve dogru oldugu varsayilmig bazi dnermelere gerek
vardir.

e) Yukaridaki seceneklerinden higbiri dogru degildir.

21- Bir aciy1 iiclemek demek onu ii¢ esit parcaya bolmek demektir. 1847 yilinda, P.L.
Wantzel bir acinin yalnizca pergel ve isaretlenmemis cetvel kullanarak iliclenemeyecegini
kanitlamigtir. Bu kanittan nasil bir sonuca varabilirsiniz?

a) Acilar yalnizca pergel ve isaretlenmemis cetvel kullanarak iki es parcaya ayrilamazlar.
b) Agcilar yalnizca pergel ve isaretlenmis cetvel kullanarak iiclenemezler.

¢) Acilar herhangi bir ¢izim araci kullanarak tiglenemezler.

d) Gelecekte, birinin yalniz pergel ve igaretlenmis cetvel kullanarak acilart tglemesi
miimkiin olabilir.

e) Hig kimse, agilar1 yalnizca pergel ve isaretlenmemis cetvel kullanarak ti¢leyecek genel
bir yontem bulamayacaktir.
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22- Ali adli bir matematik¢inin kendi tanimladigt geometriye gore, asagidaki Onerme
dogrudur.

Bir iiggenin i¢ agilarinin 6l¢iisii toplami 180 dereceden azdir.

Buna gore asagidakilerden hangisi dogrudur?

a)Ali Giggenin agilarini 6lgerken hata yapmustir.

b)Ali mantiksal bir hata yapmustir.

¢)Ali dogru sozcligiiniin anlamini bilmiyordur.

d)Ali bilinen geometridekilerden farkli varsayimlarla baglamistir.

e) Yukaridaki segeneklerden hicbiri dogru degildir.

23- F geometrisinde, her sey alisik olduklarimizdan farklidir. Burada sadece dort nokta ve
6 dogru vardir. Her dogru iki nokta igerir. Eger P, O, R ve S nokta ise, {P,O}, {P,R},
{P,S}, {O,R}, {O, S} ve {R, S} dogrulardir.

Kesigme ve paralel terimlerinin F- geometrisindeki kullanimi soyledir: {P, O} ve {P,R}
dogrular1 P’ de kesisirler ¢iinkii P {P, O} ve {P,R} in ortak noktasidir. {P, O} ve {R, S}
dogrulari paraleldir ¢linkii ortak hicbir noktalar1 yoktur.

Buna gore, asagidakilerden hangisi dogrudur?

a) {P,R} ve {O, S} kesisirler.
b) {P,R} ve {O, S} paraleldir.
c) {O,R} ve {R,S} paraleldir.
d) {P, S} ve {O, R} kesisirler.
e) Yukaridaki segeneklerin hicbiri dogru degildir.

24- ki ayr1 geometri kitab1 ‘dikddrtgen’ sozciigiinii iki farkli sekillerde tanimlamistir.
Buna gore asagidakilerden hangisi dogrudur?

a) Kitaplardan birinde hata vardir.

b) Tanimlardan biri yanlistir. Dikdortgen igin iki farkli tanim olamaz.

¢) Bir kitapta tanimlanan dikdortgenin 6zellikleri diger kitaptakinden farkli olmalidir.

d) Bir kitapta tanimlanan dikdortgenin 6zellikleri diger kitaptakiyle ayni olmalidir.

e) Kitaplarda tanimlanan dikddrtgenlerin farkli 6zellikleri olabilir.

25- Varsayalim asagidaki onerme I ve Il yi kanitladiniz.

L Eger p ise q dir.

IL. Eger s ise q degildir.

Buna gore 6nerme I ve II den asagidakilerden hangisi ¢ikartilabilir?
a) Eger s ise, p degildir.

b) Eger p degil ise q degildir.

¢) Egerpveya qise s dir.

d) Eger pise s dir.

e) Eger s degil ise p dir.
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Table F.1 Objectives of each task with its frequency and percentage for van Hiele geometric
thinking level test

Q | objective EG CG

PREVHL | POST VHL| PREVHL | POSTVHL

properties of triangle
12 | Show simple deduction related with | 24 (35,3) | 28 (41,2) | 10(29,4) | 9 (26,5)
rectangle and triangle

@)

> &

1 | Identify square 66 (97,1) |65 (95,6) 32 (94,1) 31 (91,2) % g

2 | |dentify triangle 4 (79,4) |66 (97,1) |31(91,2) 6 (76,5)) -4

3 | Identify rectangle 1(89,7) |62(91,2) 30 (88,2) 9 (85,3) % r<r|

4 | ldentify square 5(51,5) | 37 (54,4) 1(61,8) 5 (44,1) I_CR w

5 | Identify parallelogram 28 (41,2) | 41 (60,3) 19 (55,9) 1(32,4) 4Z Q

6 | Comprehend properties of square 8 (11,8) 11(16,2) |7 (20,6) 5 (14,7) I ;T>' m
7 | Comprehend properties of rectangle | 33 (48,5) |46 (67,6) | 8 (23,5) 16 (47,1) % % :5 >
8 | Comprehend properties of diamond 1(16,2) |17 (25,0) | 8(23,5) 8 (23,5) Z=nI R
9 | Comprehend properties of isosceles | 28 (41,2) | 40 (58,8) |23 (67,6) |20 (58,8) 03 m
triangles m< 2 5
10 | Comprehend properties of radius 13(19,1) | 23(33,8) |8(23,5) 7 (20,6) ﬁ )z> s =
and tangent of circle; and : T 3 m

comprehend properties of rhombus mmT

11 | Show simple deduction related with | 6 (8,8) 24 (35,3) | 11(32,4) |4 (11,8) Am

@

o A

=0

m c

3z

pS:

13 | Comprehend hierarchy between 44 (64,7) |46 (67,6) |25(73,5) | 13(38,2)
square and rectangle.

14 | Compare rectangle and 5(7,4) 15(22,1) |11 (32,4) | 5(14,7)
parallelogram

15 | Comprehend hierarchy between 2(2,9) 10 (14,7) | 3(8,8) 4 (11,8)

square, rectangle and
parallelogram.

961



APPENDIX G

MATHEMATICS ATTITUDE SCALE

MATEMATIK DERSINE YONELIK TUTUM OLGEGI
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Bu Odlgek sizin matematik dersi ile ilgili dusUncelerinizi 6drenmek igin
hazirlanmistir. Cimlelerden higbirinin kesin cevabi yoktur. Her cimleyle ilgili gérus,
gorusunizi
yansitmalidir.Her cimleyle ilgili gorug belirtirken 6nce cumleyi dikkatle okuyunuz,
sonra cumlede belirtilen dislincenin, sizin distince ve duygunuza ne derecede uygun

kisiden kigsiye degisebilir. Bunun icin verecediniz cevaplar kendi

olduguna karar veriniz.Ciimlede belirtilen diistinceye

Hic katiimiyorsaniz, Hi¢ Uygun Degildir

Katilmiyorsaniz, Uygun Degildir,

Kararsiz iseniz, Karasizim

Kismen katiliyorsaniz, Uygundur

Tamamen katiliyorsaniz, Tamamen Uygundur segenegini
isaretleyiniz.

Ad Soyad: Cinsiyet:

Sinif:

Tamamen
Uygundur

Uygundur

Kararsizim

Uygun
Degildir

Hi¢ uygun
Degildir

1. Matematik sevdigim bir derstir.

2. Matematik dersine girerken buyuk bir sikinti duyarim.

3. Matematik dersi olmasa 6grencilik hayati daha zevkli
olurdu.

4. Arkadaslarimla matematik tartismaktan zevk alirim.

5. Matematige ayrilan ders saatlerinin fazla olmasini
dilerim.

6. Matematik dersi galisirken canim sikilir.

7. Matematik dersi benim icin angaryadir.

8. Matematikten hoslanirim.

9. Matematik dersinde zaman gegmek bilmez.

10. Matematik dersi sinavindan ¢ekinirim.

11. Matematik benim igin ilgi ¢ekicidir.

12. Matematik bitln dersler icinde en korktugum derstir.

13. Yillarca matematik okusam bikmam.

14. Diger derslere gére matematigi daha ¢ok severek
calisirim.

15. Matematik beni huzursuz eder.

16. Matematik beni trkutdr.

17. Matematik dersi eglenceli bir derstir.

18. Matematik dersinde nese duyarim.

19. Derslerin icinde en sevimsizi matematiktir.

20. Calisma zamanimin ¢ogunu matematige ayirmak
isterim.
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APPENDIX H

GEOMETRY ATTITUDE SCALE

GEOMETRIYE YONELIK TUTUM OLCEGI

Bu olgek sizin geometri ile ilgili disiincelerinizi 6grenmek igin
hazirlanmistir. Ciimlelerden higbirinin kesin cevabi yoktur. Her ciimleyle ilgili
goris, kigiden kisiye degisebilir. Bunun igin vereceginiz cevaplar kendi gériisiiniizii
yansitmalidir.Her ciimleyle ilgili goriis belirtirken once ciimleyi dikkatle okuyunuz,
sonra ciimlede belirtilen digiincenin, sizin disiince ve duygunuza ne derecede
uygun olduguna karar veriniz.Ciimlede belirtilen diisiinceye
Hig katilmiyorsaniz, Hig Uygun Degildir
Katilmiyorsaniz, Uygun Degildir,
Kararsiz iseniz, Karasizim
Kismen katiliyorsaniz, Uygundur
Tamamen katiliyorsaniz, Tamamen Uygundur segenegini
Isaretleyiniz.

Ad Soyad: Cinsiyet: Sinif:

Tamamem
Uygundur
Uygundur
Kararsizim
Uygun
Degildir
Hi¢c uygun
Degildir

1. Okulda daha ¢ok geometri dersi olmasini istemem.

2. Matematikte diger konulara gbére geometriyi daha
¢cok severek galigirim.

3. Matematikte en ¢ok korktugum konular geometri
konularidir.

4. Geometri dersinde bir tedirginlik duyarim.

5. Geometri dersinde gerginlik hissetmem.

6. Geometri konulari ilgimi gekmez.

7. Geometriyi seviyorum.

8. Geometri dersinde kendimi huzursuz
hissediyorum.

9. Geometri sorularini ¢zmekten zevk almam.

10. Geometri galisirken vaktin nasil gectigini
anlamiyorum.

11. Matematigin en zevkli kismi geometridir.

12. Geometri dersi sinavindan gekinmem.
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APPENDIX |

LESSON PLANS

UNITE 5: ACILAR ve COKGENLER

DERS PLANI 1

UNITE 5 ACILAR VE COKGENLER

HEDEF 1: Es agilari kavrayabilme

Davraniglar:

D1. Bir noktada kesisen iki dogrunun olusturdugu agilardan, komsu biitiinler ve
ters agilari gdsterip yazma

D2. Ters iki aginin kenarlari arasindaki iliskiyi sdyleyip yazma

D3. Verilen bir agiya ters olan agiy: gizme

D4. Ters agilarin élgileri arasindaki iligkiyi soyleyip yazma

D5. Kesisen iki dogrunun olusturdugu agilardan birini o6lglsi verildiginde,
digerlerinin dlgdlerini bulup yazma

Siire: 1 ders saati

Materyal: Kasetgalar, mizik kaseti, biyiik agidlger

Kullamlan drama teknikleri: Donuk imge, toplanti diizenleme, TV programi,
6gretmenin role girmesi

Sinif yerlesim plani:

tahta
~- 2
Ogretmen E
masasi
sira
|s1ra | |51ra | |s1ra | | sira | |51ra |

GIRIS ETKINLIKLERI

1. "Sinifta miizik egliginde dolasiyoruz. Tim mekani kullanmaya, sinifta gitmediginiz
kose, basmadiginiz yer birakmamaya galisin. Adimlarinizi siklagtirin. Daha hizh
hareket ediyorsunuz. Simdi adimlar biraz yavasladi. Yavas yavas yiiriiyoruz. Normal
ylirlylise geri donin. Simdi sinifta zikzaklar gizerek yiirliyoruz. Birbirinize
garpmamaya dikkate ederek, degisik yonlere dogru zikzaklar gizerek yiiriydn."



200

2. "Simdi herkes viicudunu kullanarak bir a¢i olustursun. A¢i ne demekti?”
Ogrencilerin kollarini, ayaklarini, bagini vs. kullanarak agi olugturmalari saglanir.
Burada agi kavrami iizerinde konusulur. "Olusturdugunuz agilari biraz biyitiin. Simdi
bu agilari biraz kiigiiltiin. *

GELISTIRME ETKINLIKLERL

1. Sinifin 4er kisilik gruplara ayrilmast saglanir. Ogretmen “Her grup kendi iginde
glinlik hayatimizda karsilastigimiz agilar diisiinsiin ve bunlarin bir listesini yapsin.
Sonra her grup bu listeden istedigi bir aginin seklini olustursun ve bir siire bu
sekilde donsun. Buna “donuk imge" diyoruz. Daha sonra her grubun olusturdugu
donuk imgeye sirayla bakacagiz. Diger gruplar size yarattiginiz donuk imgeyle ilgili
sorular sorabilirler. Eger giinlik hayattan canlandirdiginiz o aginin durumu kullanima
gore biiyliyor ya da kiigiiliiyor ise bir sire donup bekledikten sonra o aginin
hareketini bize gosterin” der ve ogrencilerin hazirlanmalari igin siire verir.
Ogrenciler hazirlanlarini bitirince, her grubun sunusu izlenir.

2. Ogretmen “kimler bugiine kadar bir makas kullandi?" “Hig kullanmayan var mi?"
diye sorar. Ardindan 4 kiginin bir makas olugturmasini ister. Ogrencilerin agagidaki
gibi bir makas olugturmalar: saglanir. Ogretmen “Simdi bu makasin hareketini bize
gosterin” der. Makasi olusturan 6grencilerden ayni dogruyu olusturan 6grencilerin
dogru gibi hareket etmeleri beklenmektedir. Bu sirada diger ogrencilere makasi
olusturan ogrencilerin "bir makas gibi" hareket edip etmedikleri sorulur. Harekette
yanliglik varsa diger 6grencilerin de katilimi ile makas hareketi bulunur. Burada
gerekirse sinifa getirilmis olan makas gosterilebilir.

3. Ogretmen “Makasta agi var mi?" “Neresinde var?" “Makas iizerinde kag tane ag!
var?" seklinde sorular sorarak 6grencilerden makastaki agilari géstermeleri ister.
Ogrenciler gosterdikten sonra olusan makas sekli (asagidaki gibi) tahtaya gizilir ve
lizerinde agilar igaretlenir.
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4. Ogretmen “Agilarin pozisyonlari hakkinda ne séylersiniz?" der. Alinan cevaplarla
bazi agilarin yan yana, bazilarin birbirinin tam tersinde durdugu disiincesine
yonlendirilir. Ogretmen "Yan yana olan agilara komsgu agi, birbirine ters olan agilara
ise ters agi diyoruz" diyerek tahtaya gizilen makasta komsu ve ters agilari gosterir.
Makasta bulunan komsu agilarin komsu biitiinler oldugu séylenir. Ogrencilerden bu
agllara bakarak ters aginin ve komsu aginin tanimini yapmalari istenir. Daha sonra
ogretmen tahtaya

"Koseleri ortak, kenarfari zit 1sinlar olan agilara, ters agilar, bir kenari ve kdsesri
ortak olan agilara komsu agilar denir. Birbirini 180° ye tamamlayan komsu agilar
komsu bditinlerdir.

t ve vile z ve y ters agilardir

tvey, yvev, vvez zvet komsu bitinler agilardir”yazar.

5. Ogretmen “Makas agilip kapaninca agilar ne oluyor?” Bu agilarin biiyiikliikleri
hakkinda ne soylersiniz? * der. Agiklarin biyiikliklerinin bulunabilmesi igin
hazirlanmis biiyiik agislgerler 6grencilere verilir ve agilari 6lgmeleri beklenir. Burada
makasin agilmasi ve kapanmasi halinde makas (izerinde bulunan tim agilardaki
degisimler izerinde konusulur ve ozellikle ters ve komsu agilardaki degisimler
vurgulanir. Ogrencilerin ters agilarin élgiilerinin birbirine esit oldugunu gérmeleri
beklenir.

Ogretmen tahtaya

" Ters agilarin olgileri birbirine esittir. Komsu biitinler acilarin élgiileri biitinlerdir
yani birbirini 180° ye tamam/ar,

s(t)=s(v)

s(z) = s(y)

s(t) +s(y) = 180°

s(v) +s(y) = 180°

s(v) +s(z) = 180°

s(t) +s(z) = 180°"yazar.

6. Ogretmen “Simdi sizler televizyon programi yapimcisisiniz. Her bir grubun ters
agl, komsu agi ve komsu biitiinler agi ile ilgili olarak televizyonda yayinlanacak bir
program hazirlamasini istiyorum. Bende TV programini degerlendirecek ve sahip
oldugum TV kanalina satin alacak kisiyim. Bunun igin 6 dakika siireniz var" der ve
ogrencilere hazirlanmalari igin siire verilir.
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SONU¢ ETKINLIKLERL
1. Ogrencilerin hazirladiklari TV programlarini sunmalart istenir.

2. Ogrencilerin gruplar iginde gok hizli bir bigimde komsu ve ters agilari donuk imge
olarak canlandirmalari saglanir. Daha sonra komsu biitiinler ve ters agilarin
ozelliklerini scylemeleri istenir.
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DERS PLANI 2

Davraniglar:

D6. Bir diizlemde, ii¢ dogrunun birbirine gére durumlarini sdyleyip yazma

D7. Paralel iki dogrunun bir kesenle yaptigi agilardan, yéndes, i¢ ters, dis ters
agtlar: gosterip isaretleme

D8. Ydndes, i¢ ters ve dis ters agilarin 6zelliklerini séyleme

D9. Paralel iki dogrunun igilincii bir dogru ile olusturdugu agilardan, belirtilen
bir agiya gdore yondes, i¢ ters ya da dis ters olan agilari gésterme

D10. Ters, i¢ ters, dis ters ve yondes agilarin 6zelliklerinden faydalanarak
gesitli agi hesaplamalari yapma

Siire: 1 ders saati

Materyal: Kasetgalar, miizik kaseti, biiyik gonyeler, ip

Kullanilan drama teknikleri: Donuk imge, toplanti diizenleme, TV programi,
6gretmenin role girmesi

Sinif yerlesim plani:

tahta
- g
Ogretmen S
masasi
sira
—
|31ra | |s1ra | |su'a | | sira | |s1ra |

GIRIS ETKINLIKLERI:

1. Ogretmen “Sinifta miizik egliginde dolagiyoruz. Tiim mekani kullanmaya, sinifta
gitmediginiz kdse, basmadiginiz yer birakmamaya ¢alisin. $Simdi yavas yavas
ylirliyoruz. Adimlarimiz siklagti ve hizlandik. Ben miizigi durdurdugumda verdigim
y6nergeyi uygulamanizi bekliyorum.” der. Miizik ilk durduruldugunda 6grencilerin hep
birlikte bir tfane dogru olusturmalari, daha sonraki durduruluslarinda sirayla iki ve lg
tane dogru olusturmalari ister.

2. Mizik tekrar durduruldugunda, o6gretmen "bu kez yeniden 3 tane dogru
olusturmanizi istiyorum. Fakat bu kez dogrularin durumlari demin olusturdugunuz g
dogrunun durumundan farkli olsun “der. Ogrencilerin olugturdugu ii¢ dogrunun demin
bulunduklari pozisyondan daha farkli bir sekilde olmasi beklenir. Miizik yeniden
durduruldugunda son yonerge tekrarlanarak bu kez ii¢ dogrunun daha 6nce
olusturduklar: 2 farkli durum disindaki bir durumunu bulmalari sgylenir. Sinifta her
bir sekil olusturulduktan sonra Ggretmen bu sekilleri tahtaya gizer. Bu oyun
ogrenciler bu sekilde li¢ dogrunun birbirine gore yer alabilecekleri asagidaki 7
durum bulunana kadar devam ettirilir.
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3. Ogrencilerin bu durumlari defterlerine gizmeleri igin siire verilir.
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GELISTIRME ETKINLIKLERT

1. Ogretmen “sinifta 20 kiginin 2 tane keman teli (nin donuk imgesini) olugturmasini
istiyorum” der. Bu tellerin kemanda durduklari sekilde durmalari gerektigini scyler.
"Keman telleri nasil duruyor” diye sorar. Ogrencilerden bu tellerin paralel
durduklarini  fark etmeleri beklenir. Daha sonra ogretmen siniftaki diger
ogrencilerin bu keman teli iizerindeki keman yayi olmalarini ister. Olusan seklin neye
benzedigini sorar.

Ogrencilerin yukarida da olugturduklari iki dogrudan ikisinin birbirine paralel
digerinin bunlari kestigi durum oldugunu fark etmeleri beklenir.

< »
< >

/

2. Olugan bu gekil tebesirle yere cizilir. Ogrencilerin dogrular iizerinde durmalarina
gerek kalmaz. Ogretmen flashback teknigini kullanarak “Simdi bu gekil iizerindeki
ters agilari soyleyelim. Ters agilarin dlgileri nasildi? “Hemen bir ters agi olusturup
ozelligini hatirlayalim” der. Gegen derste yapilan makas modelini 4 6grencinin
canlandirmalari saglanir. Daha sonra ters agilarin élgiilerinin birbirine esit oldugu
soylenir.

A
v

3. Tahtaya iki paralel dogru ve bunlari kesen bir dogru gizildikten sonra ters agilarin
olgllerinin esit oldugu asagidaki gibi yazilir.

‘¢ < . kyf i >
t s(y)=s(t)
b ) a s(a)=s(c)
;. - > s(x)=s(z)
d s(b)=s(d)
e/l f

4. Ogretmen “simdi sekiz kisi gelip bu agilarin koselerinde dursun. Bu sekiz kisinin
dikkat etmesi gereken sey sirtlarini aginin kégesine donmek” der. Ogrencilerin
koselere yerlesmesi igin gerekli siire verilir.
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Mert/ Selman
Meltem Bettdil

A
v

Ahmet Fsra

BlVSena

5. Ogrenciler yukaridaki sekilde oldugu gibi agilarin késelerine yerlestikten sonra,
6gretmen “Ayni yone bakanlar kimler?" der. Ogrencilerin cevaplandirmalari beklenir.
Sinifin durumuna gore pencereye dogru bakanlar, askiya dogru bakanlar, kaprya
dogru bakanlar vs. seklinde cevaplar alina bilir. (Bu sekilde Ahmet ve Mert, Meltem
ve Burak, Esra ve Selman, Betiil ve Sena) "Simdi ayni yonlere bakanlarin bulundugu
agilarin dlgiilerine bakalim.” Ogrencilerin siniftaki biiyiik agi élcerlerle bu agilarin
olgllerinin birbirine esit oldugunu bulmalari saglanir. Bu agilara ne isim verilecegi
sorulur. Ayni yéne bakiyor olmalarini hatirlatacak bir isim verilmesi gerektigi
iizerinde durulur. Ogretmen “Ayni yénlere bakan élgiileri egit olan bu agilara
YONDES agilar denir” der ve tahtaya yondes aginin tanimi ve sekildeki yondes
agilart yazar.

v

6. Ogretmen 6grencilerden sinifta donuk imgeyle 2 yéndes agi olugturmalarini ister.
Bu agilari olusturan gruplara “Yéondes agilarin dlgiileri nasildir? Yondes agilar nasil
olusur?"diye sorulur. Ogrencilerin yéndes aginin iki paralel dogruyu bir dogru
kestiginde olusan ayni yonlere bakan agilar oldugunu diisiinebilmeleri beklenir.
Ogretmen “Iki dogruyu bu dogrulara paralel olmayan iigiincii bir dogru kestiginde
olusan agilardan ayni yone bakanlarina yondes agilar denir. Eger dogrulardan ikisi
paralelse yondes agilarin dlgiileri birbirine esittir” der ve tahtaya yazar.

s(y)=s(b), s(x)=s(a), s(t)=s(d), s(z)-s(c)

Mert/ Selman
Meltem Bettil

A
v

Ahmet Fsra

BtySena

A
v



207

7. Ogretmen "Bu sekilde hangi arkadaglarimiz i¢ tarafta duruyorlar” diye sorar. Bu
égrencilerin durduklari agilarin ne gibi ézellikleri oldugunu sorar. Ogrencilerden bu
agilarin ig tarafta olma ozelligini fark etmeleri beklenir. Daha sonra 6gretmen “ayni
sekilde dis tarafta kalan arkadaslarimizi soyleyelim." der. Bu 6grencilerin durduklar:
agilarin ne gibi 6zellikleri oldugunu sorar. Ogrencilerden bu agilarin dig tarafta olma
ozelligini fark etmelerini bekler.

8. Ogretmen "Simdi Mert ve Sena'nin durumunu diisiinelim; Selman ve Burak'in
durumunu diigiinelim; bunlar yéndes mi? “der. Ogrencilerden hayir cevabini beklenir.
"Bu arkadaglariniz birbirlerini goriyorlar mi? Birbirlerine gére nasil durmuslar?”
diye sorar. Birbirlerine gore TERS cevabi beklenir. Bu agilara ne isim verilecegi
istiinde tartigiir. Ogretmen bu agilarin i¢ tarafta mi yoksa dig tarafta mi yer
aldiklarini sorar. Ogrencilerden dis tarafta cevabi beklenir. Ogretmen "o zaman;
Mert ve Sena’nin; Selman ve Burak'in gosterdikleri agilara DIS TERS ACILAR ismi
verebiliriz * der ve tahtaya yazar.

9. Ogretmen “Acaba Mert'in agisi mi biiyiik Sena'nin agisi mi? Selman'in agisi mi
biiyiik, Burak'in agist mi?" diye sorar. Ogrencilerden siniftaki agi élgeri kullanarak bu
agilart élgmeleri ve agilarin élgiisiiniin esit oldugunu bulmalar: beklenir. Ogretmen
"Bunlar neden esit olabilir?" diye sorar. Daha sonra eger buradaki gibi olugturan
dogrulardan iki tanesi birbirine paralelse, dis ters agilarin élgiilerinin esit oldugunu
soyler ve bu 6zelligi ve asagidaki bilgiyi tahtaya yazar.

y ve d ile c ve x agilar: dis ters agilardir.

sly) = s(d), s(c) = s(x)

10. Ogretmen “Sena ve Selman'in agilarina dig ters agi diyebilir miyiz? Neden?" diye
sorar. Dig ters agilarin 6zellikleri tekrarlanir.

11. "Simdi de Betiil ve Ahmet'in gosterdikleri agiya bakalim. Meltem ve Esra'nin
gosterdigi agiya bakalim. “Bu agilar yéndes mi?" "Dig ters mi?" "I¢teler mi, digtalar
mi?" diye sorar. Bu agilarin nasil isimlendirilebilecegi tartigilir. "Bu sekildeki agilara
da i¢ ters agilar diyoruz. ¢iinkii i¢cte yer almiglar ve kesenin ters yoniindeler.” der.
Tahtaya buradaki i ters agilar yazilr.

12. Ogretmen "Acaba Betiil'iin agisi mi biiyiik, Ahmet'in mi? Meltem'in agist mi biiyiik
Esra'nin mi?" diye sorarak i¢ ters agilarin olgilerini karsilagtirmalarini ister.
Ogrencilerin agilari agi dlger ile dlgmeleri ve dig ters agilarin dlgiilerinin birbirine
esit oldugu bulmalari beklenir. Ogretmen eger buradaki gibi olugturan dogrulardan
iki tanesi birbirine paralelse i¢ ters agilarin élgiilerinin esit oldugunu séyler ve bu
ozelligi ve agagidaki bilgiyi tahtaya yazar.

z ve a ile ve b agilary i¢ ters agilardir.

s(z) = s(a), s(t) = s(b)

13. Ogretmen “"Betiil ve Esra'nin olugturduklari agilara bakalim. Bunlar dig ters
olabilirler mi?" diye sorar. Cevap lizerinde tartigilir.
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14. Ogretmen "Simdi onceki dersteki etkinlikte oldugu gibi sizler televizyon
programi yapimcisisiniz. Her bir grubun yondes, i¢ ters, dis ters agilar ile ilgili
olarak televizyonda yayinlanacak bir program hazirlamasini istiyorum. Bende
hazirladiginiz TV programini degerlendirecegim ve uygun bulursam sahip oldugum TV
kanalina satin alacagim. Bunun igin 10 dakika siireniz var" der ve d&grencilere
hazirlanmalari igin siire verilir.

SONUC¢ ETKINLIKLERL

1. Ogrencilerin hazirladiklart TV programini sunmalart igin siire verilir.
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DERS PLANI 3

UNITE 5 ACILAR VE COKGENLER

HEDEF 3: Uggenin yardimci elemanlarini kavrayabilme

D1. Verilen bir iiggenin kenarlarini ve agilarici sembol kullanarak yazma
D2. Verilen bir liggenin yiiksekliklerini gosterip 6zelligini séyleme
D3. Verilen bir tiggenin agiortaylarini gosterip 6zelligini sdyleme
D4. Verilen bir liggenin kenarortaylarini gosterip 6zelligini soyleme
HEDEF 4: Uggenin yardimci elemanlarini gizebilme

D1. Verilen bir liggenin, belirtilen kenarina ait yiiksekligini gizme
D2. Verilen bir liggenin, belirtilen kenarina ait kenarortayini gizme
D3. Verilen bir liggenin, belirtilen kenarina ait agiortayini gizme
Siire: 1 ders saati

Materyal: Oriimcek adamdan gelen mektup

Kullamlan drama teknikleri: mektuplar, rol igcinde yazma (gizme)
Sinif yerlesim plani:

tahta _
Ogretmen §
masast

GIRIS ETKINLIKLERI

"Topraga atilan bir tohum oldugunuzu diisiiniin. Topraktan su ve besin aliyorsunuz ve
yavas yavas biiyliyorsunuz. Yavasga minik dal vermeye basladiniz, bu dal yavasga
biiyiiyor, biiyiyor, bliyliyor. Topragin ustiine gikiyorsunuz. Simdi minik bir fidansiniz.
Topraktan su ve besin almaya devam ediyorsunuz. Giines biiyiimenize yavasga yardim
ediyor. Dallariniz uzuyor, uzuyor, uzuyor. Simdi 1lik bir riizgar esmeye basladi,
rizgari gévdenizde ve dallarinizda hissediyorsunuz. Kokleriniz ile topraktan su
igmeye devam ediyorsunuz. Dallariniza geveze kuslar konuyor. Govdenizde olugan bir
oyuga bir sincap ailesi yuva yapiyorlar ve kisi gévdenizde gegiriyorlar. Yine 1lik bir
riizgar esmeye baglad:.”
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GELISTIRME ETKINLIKLERI
1. Ogretmen "Simdi ii¢ tane agacimiz var” der. 3 kiginin sinifin ortasinda agag
olmasini ister.

O

O
O

2. "Bu l¢ agag kag degisik sekilde bulunabilir?" diye sorar. Bu li¢ noktanin
birbirine gére dogrusal olan ve olmayan konumlari iizerinde konusulur. “Bu lig agacin
etrafini gevreleyeceksiniz. Nasil gevrelersiniz?” Ogrencilerden “lastiklerle, iplerle”
cevabi beklenir.

3. Ogretmen agaglarin sinifa daha énce getirilmis iplerle gevrilmesini saglar.
"Nasil bir sekil olustu?” diye sorar. Burada agaglar ve onlari gevreleyen ip ile ilgili
olarak konusulur. Ogrenciler daha &nceden iiggen kavramini &grendikleri igin
“licgenin koseleri” ve “liggenin kenarlar1” terimlerini kullanmalari beklenir. Bu
terimlerin kullanimlarinda hata varsa diizeltilir. Kenarlari dogrusal olmayan iig
kenarli gekiller olusturulup bunlarin iiggen olarak adlandirilip adlandirilamayacagi
sorulur. Tahtaya lggen cizilir. Kenarlari ve kogeleri iizerinde konusulur, sekil
lizerinde adlandirilir.

4. Ogretmen “Simdi olugan iicgeni tebesirle yere gizelim" der ve yere iiggen
gizilir. "Uggenin bir kégesinden kargidaki kenara yiiriimek istiyorsunuz. Ama gok
yorgunsunuz o yiizden en kisa yolu segip kisa zamanda karsi kenara varmak
istiyorsunuz. Yiiriiyeceginiz yol nasil olmali?" diye sorar. Ogrencilerin en kisa yolun
kenara dik olan yol oldugu yani yiikseklik oldugu bulmalarini bekler.

5. Ogretmen "simdi hep birlikte bir liggen ve bu iicgene ait yiiksekliklerin donuk
imgesini olugturmaniz istiyorum. Ogrenciler sekli olugturduktan sonra yiiksekliklerin
kenarlara dik olmasi izerinde tekrar konusulur.

6. Ogretmen &grencilere “elimde sizlere gelmis bir mektup var" diyerek,
elindeki zarfi gosterir. Zarfi 6grencilere gosterdikten sonra agmasi ve okumasi igin
bir 6grenciye verir. Zarfin istiinde 7-.. sinifina Orimcek Adam'dan geldigi
yazmaktadir. Igerisinde a) iizerinde asagida gériilen bir kismi kirmizi ile boyanmig
oriimcek agi bulunan 40 cm x 40 cm boyutlarinda bir kagit b) Uzerinde ériimcek
agindaki koyu renkli kismin gizili oldugu kagitlar c) Oriimcek adamin yazdigi mektup
bulunmaktadir.
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Oriimcek adamin mektubu:

Merhaba Sevgili 7-.. 6grencileri,
Sizin iiggenler konusunda oldukga bilgili oldugunuzu 6grendim. Ordiigim agin
ve bu agin liggen seklindeki pargasinin resmini sizlere gonderiyorum.

A

B C

Agin liggen seklindeki kismi ile ilgili bir sorunum var. Benim evim liggenin A
kdsesinde, sevgilim Mary Jane'nin evi bu iiggenin a kenarinda. Benim evimden Mary
Jane'nin evine giden yol A kdsesindeki aginin fam ortasindan gegiyor. Fakat ben
evimden Mary Jane'nin evine giden yolu kaybettim. A késesindeyken Mary Jane'nin
evine gitmek igin izlemem gereken yolu gizerseniz, gok gok gok mutlu olacagim. Bu
isi sinifta 4'er kisilik gruplara ayrilarak yapmanizi istiyorum. Size iggenin
kopyalarini gonderiyorum. Simdiden tesekkiirler...

Orumcek Adam

7. Oriimcek adamin mektubundan ¢ikan iizerinde biiyiik ériimcek agi resmi olan
kagit tahtaya asilir. Mektup okunduktan sonra ogretmen sinifin 4erli gruplara
ayrilmasini saglar. Her gruba orimcek adamin gonderdigi zarftan gikan iizerinde
tiggen ¢izili olan kagitlar verilir. Gruplara 6riimcek adamin istedigi gizimin yapilmasi
igin yeterli siire verilir.

8. Gruplar gizimlerini bitirdikten sonra 6gretmen “Siz ¢izimleriniz yaparken
oriimcek adam bir zarf daha génderdi” der. Oriimcek adamdan gelen ikinci zarfi
agar ve gikan mektubu okur. Mektubun ilk kisminda 6riimcek adam; “Eger evim A
kosesinde degil de B kosesinde, Mary Jane 'nin evi b kenarinda olsaydi ve benim
evimden Mary Jane'nin evine giden yol B kosesindeki aginin tam ortasindan gegiyor
olsaydi, bu durumda benim evimden Mary Jane'nin evine giden yolu gizer misiniz?"
yazmigtir. Ogretmen bu gizimin yapilmast igin yeterli siireyi verir.
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9. Ogrenciler gizimlerini bitirdikten sonra, 6gretmen ériimcek adamdan gelen
mektubun ikinci kismini 6grencilere okur; “Eger evim C kdsesinde olsaydi ve Mary
Jane 'nin evi ¢ kenarinda olsaydi ve benim evimden Mary Jane'nin evine giden yol C
kogesindeki aginin tam ortasindan gegiyor olsaydi, benim evimden Mary Jane'nin
evine giden yolu gizer misiniz?". Ogretmen bu gizimin yapilmasi igin yeterli siireyi
verir.

10. Ogretmen mektubun son kismini 6grenciler okur: “Bu ii¢ gizimin sonunda nasil
bir gekil elde ettiniz?" Ogrencilerden bu ii¢ gizginin bir noktada kesistigi cevabi
beklenir. Cevap alindiktan sonra mektubun son kismi okunmaya devam edilir; "Burada
kogedeki agiy! iki es pargaya bslen dogru pargalarini ¢izdiniz. Uggende bir agiyi iki
es aglya bélen ve karsi kenarla birlesen dogru pargasina ACTORTAY denir”. Sinifta
aglortay lizerine konusulur ve ogretmen son kisimdaki agiortay tanimini tahtaya
yazar.

11. Ogretmen “Oriimcek adam A késesinde durmaktadir, ve kargi kenarin tam
ortasina gitmek istemektedir. Oriimcek adamin gidecegi yolu gizin. Oriimcek adam B
kosesinde dursaydi ve karsi kenarin fam ortasina gitmek isteseydi izleyecegi yolu
giziniz. Eger Oriimcek adam C noktasinda olsaydi ve bu kez karsi kenarin tam
ortasina gitmeye karar verseydi izleyecegi yol nasil olurdu? Ciziniz. Oriimcek adamin
izleyecegi bu ¢ yolu gizdigimizde ne bulduk?" der.

12. Ogretmen ne isim verilebilecegini sorar, isimde kenarin ortasi iligkisinin
olmasi gerektigi lizerinde durur. "Bir koseyle tam karsisindaki kenari birlestiren
kenara KENARORTAY adi verilir” der ve bu fanimi tahtaya yazar.

SONUC ETKINLIKLERL

1. Ogretmen ogrencilere “Siz bir onceki etkinligi yapmaktayken oriimcek
adamdan bir mektup daha geldi” der ve gelen mektubu okur; Herkes defterine 3
tane iiggen cizsin. Ilkinde o iiggene ait biitiin kenarortaylari, ikincisinde tiim
agrortaylart, ligiinciisiinde ise tiim ylikseklikleri gosterin”
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DERS PLANI 4

UNITE 5 ACILAR VE COKGENLER

HEDEF 5: Uggenin kenarlari ve agilari arasindaki bagintilari kavrayabilme

D1. Bir {iggenin iki kenarinin toplami veya farki ile giinci kenarinin uzunlugu
arasindaki iligkiyi séyleyip yazma

D5. Bir dik tiiggenin hipoteniisiinin uzunlugu ile bir dik kenarinin uzunlugu
arasindaki iligkiyi séyleyip yazma

Siire: 1 ders saati

Materyal: Her grup igin galisma kagidi, belli uzunluklarda kesilmis pipetler, ip,
farkl iki renkte fosforlu kalemler

Kullamlan drama teknikleri: Uzman rolii, toplanti diizenleme, &dgretmenin role
girmesi

Sinif yerlesim plani:

tahta
. a
Ogretmen s
masasi
sira
|s1ra | |51ra | |s1ra | | sira | |51ra |

GIRIS ETKINLIKLERL

Simdi I'den 10'a ya da 10'dan l'e kadar ritmik olarak sayacagiz. Simdi yeni yila
girerken saniyeleri sayiyoruz. Cebimizde diigsel olarak bulunan bozuk paralari
saytyoruz. Bir boks maginda hakemsiniz, son 10 saniyeyi sayiyorsunuz. Step
yapiyoruz, sayalim. Evinize kalabalik misafir gelmis, gelen konuklari hissettirmeden
gozlerinizle sayiyorsunuz. Dersin son dakikasi, sozliiye kalkmak lizeresiniz ve zilin
galmasini beklerken saniyeleri sayiryoruz. Son olarak uzaya firlatilacak olan roketin
kalkigindan énceki saniyeleri sayiyorsunuz (Ustiindag, 2003).

GELISTIRME ETKINLIKLERL

1. Ogretmen bu etkinlikte 4 er kisilik gruplar halinde galisacaklarini séyler. “Ben
NASA'nin gonderdigi bir temsilciyim ve sizler NASA'nin gorevlendirdigi bilim
adamlarisiniz. NASA diyor ki "Yeni bir gezegen bulduk. Bu gezegende sadece {iggen
seklindeki evler iginde yagsanabiliyor. Bu gezegene seyahat etmek igin orada iginde
yasayabileceginiz iiggenlere ihtiyag var. Siz bilim adamlarindan orada iginde yasamak
lizere liggenler lretmenizi istiyoruz. Bu is bize gok kolay gibi goriindi. Ama biraz
ugraginca igin iginden ¢ikamayacagimizi anladik. Ornegin kenarlari 2, 3, 13 cm. olan
bir iggen gizilebilir mi? Bazi arkadaslarimiz bunun gizilemeyecegini iddia ettiler ama
neden gizilemeyecegini bir tiirli agiklayamadilar. Simdi bu isi size birakiyoruz. Bu isi
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basarmak igin asagidaki tablodan ve sizlere verilecek pipet ve iplerden
yararlanabilirsiniz. Calismanizi bitirdikten sonra gruplarin bulduklari sonuglari
sirayla NASA'nin bir gérevlisi olan bana sunmanizi istiyorum " der.

Kenar Uzunluklari Uggen Olugturup Olusturmadigi

2,3,13

4

’

=101

9

, 10

oo
nN|O1|Ww

.4
1

’ ’

14,9, 4

7.7,8

4,4,10

3,4,5

1,2,3

2. Ogrencilerin her seferinde belli uzunluklarda kesilmis ve uzunluklar:
lizerlerinde yazan 3 pipetin igine ip gegirerek, kenar uzunluklari o 3 say: olabilecek
bir liggen olusturup olusturulamayacagini tespit etmesi ve uygun bir sekilde tabloyu
doldurmasi beklenir.

3. Bu sekilde tablo doldurulduktan sonra o6gretmen o6grencilerin Uggen
olugabilecek durumlari sari fosforlu kalemle, olusturamayacak durumlar: ise mavi
fosforlu kalemle boyamalarini ister.

4. Ogrencilerden bu farkli fosforlu renklerle boyali satirlar arasi iligkiyi
bulmalar: beklenir.

SONUG¢ ETKINLIKLERE

1.Ogrencilerin sonuglarini gruplar halinde sunmalari igin siire verilir. Burada
ogrencilerin iiggenin kenar uzunluklari arasindaki “iki kenarin uzunlugunun toplami,
liglincli kenarin uzunlugundan biyik; iki kenarin uzunlugu farki ise, lglinci kenarin
uzunlugundan kiigiiktir” iligkisini bulmasi beklenir.

2. Ogretmen iiggenin kenar uzunluklart arasindaki “iki kenarin
uzunlugunun toplami, ligiinci kenarin uzunlugundan biyiik; iki kenarin uzunlugu farki
ise, Uglincli kenarin uzunlugundan kiigiiktiir" bagintisini tahtaya yazar.

3. Ogretmen &grencilerden édev olarak agagidaki listedeki verilerle
licgen cizilip gizilemeyecegini bulmalarini ister.
a.3,4,7 b.3,2,6 c.8,18,8 d1,6,6 e.4,3,5

f.17,3,16 9.4,7,8 h.50, 20,30 1.42,23,20 k.15,20,16
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DERS PLANI 5

HEDEF 5: Uggenin kenarlari ve agilari arasindaki bagintilari kavrayabilme

D2. Bir iliggende, bir kiosedeki i¢c ve dis agilar arasindaki iliskiyi sdyleyip yazma
D3. Bir tiggende, bir kosedeki dis agi ile kendisine komsu olmayan iki i¢ ag
arasindaki iligkiyi séyleyip yazma

D4. Bir lggenin kenar uzunluklari ile bu kenarlar karsisindaki agilarin Glgileri
arasindaki iligkiyi soéyleyip yazma

HEDEF 6: Uggenlerde agi hesaplayabilme

D1. Bir dggenin ig agilarinin &lgileri toplamini bulup yazma

D2. Bir liggenin dis agilarinin élgileri toplamini bulup yazma

D3. Bir liggenin bir kosesindeki i¢ veya dis agilardan birinin 6lgiisi verildiginde,
diger aginin élgiistini bulup yazma

D4. Bir lggenin iki i¢ agisimin 6lglisi verildiginde, lglincl i¢ agisinin &lgisiind
bulup yazma

D5. Bir liggenin bir dis agisinin dlgisii ile farkh kosesindeki bir i¢ agisinin 6lgiisii
verildiginde, diger i¢ agilarinin &lgtilerini bulup yazma

D6. Bir iiggenin herhangi iki agisinin 6lgilsii verildiginde, diger i¢ veya dis
agtlarin élgiilerini bulup yazma

D7. Tepe agisinin veya taban agilarindan birisinin 6lgiisii verilen ikizkenar
liggenin diger agilarinin élgiilerini bulup yazma

D8. Dar agilarindan birinin dlgiisii verilen bir dik liggenin diger dar agisinin
olgiislinii bulup yazma

D9. Uggenin agilart arasinda verilen bagintilardan yararlanarak, istenilen
agtlarin dlgiilerini bulup yazma

Siire: 1 ders saati

Materyal: ip

Kullanilan drama teknikleri: Mektuplar, donuk imge

Sinif yerlesim plani:

tahta
. a
Ogretmen s
masasi
sira
|s1ra | |51ra | |s1ra | | sira | |51ra |

GIRIS ETKINLIKLERL

Ogretmen “Simdi herkes gozlerini kapatsin. Bir gigek oldugunuzu diigiiniin. Renginizi,
boyunuzu, yapraklarinizi, kokunuzu... Sizinle ayni ya da farkli tir arkadaslariniz
oldugunu diisiiniin. Bu arkadaslarinizla bir aradasiniz. Etrafinizda bir siiri gigek var.
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Yiizlerce ¢igek goriiyorsunuz. Hepiniz kocaman bir bahgenin igindesiniz. Hava
oldukga sicak. Susamaya basladiniz. Birilerinin gelip sizi sulamasini istiyorsunuz.
Birden bir fiskiye sesi duymaya basliyorsunuz. Artik suya kavusacaginiz igin gok
sevinglisiniz. Su geldi. Suyu kana kana igiyorsunuz. Suyunuzu igtikten sonra
gozlerinizi agabilirsiniz"

GELISTIRME ETKINLIKLERI
1 Ogretmen sinifi 4 gruba ayirir. Her gruba iizerinde agagidaki seklin oldugu
bir kagit verir.

"Elinizdeki kagitta bir arazinin kusbakisi goriintiisii var. Bu arazide liggen seklinde
bir parga gevrelenmistir. Arazinin i¢ ve dis koselerindeki agilari sulayan fiskiyeler
goriilmektedir. Ornegdin burada 1 numaral fiskiye iizerinde bulundugu agiyi
sulamaktadir, komsu agida bulunan 2 numarali fiskiye ise iiggenin A kdsesindeki agiyi
sulamaktadir “ der. Bu seklin gruplar iginde canlandirilmasini ister.

Ardindan asagidaki sorulari sorar;

1 numarali fiskiye liggenin hangi tarafini sulamaktadir?
2 numaral fiskiye liggenin hangi tarafini sulamaktadir?
3 numarali fiskiye liggenin hangi tarafini sulamaktadir?
4 numarali fiskiye liggenin hangi tarafini sulamaktadir?
5 numaral fiskiye liggenin hangi tarafini sulamaktadir?
6 numarali fiskiye liggenin hangi tarafini sulamaktadir?

2. Bu fiskiyelerin suladigi agilara hangi isimler verilebilecegini sorar. Ogretmen
"Burada 1, 5 ve 6 numarali fiskiyelerin suladigi agilara tiggenin dis agilari, 2, 3 ve 4
numaral fiskiyelerin suladiklari agilara lggenin i¢ agilari adi verilmektedir”
agiklamasini yapar. Ogrencilere “Burada iicgenin dis agilarini sulayan fiskiyelerin
sulama agilarinin toplami kag derecedir? Olgmeden bulabilir misiniz?" diye sorar.
Ogrencilerden 180° cevabini bulmalari beklenir. Bunun sebepleri iistiinde konusulur.

3. Ogretmen gruplara agiklama yapar; “Gérdiigiiniz sekildeki A kosesinde iki
tane fiskiye vardir. Fiskiyelerden birincisi tiggenin digindaki 1 ile isaretlenmis olan
agida yer almaktadir. Diger fiskiye yani 2 numaral fiskiye ise yine A kosesinde
fakat bu kez iiggenin iginde yer almaktadir. Bu iki fiskiye iiggenin kenari ile
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birbirinden ayrilmistir. 1 fiskiyesi liggenin digindaki aginin bulundugu balgeyi, 2
fiskiyesi ise liggenin igini sulamaktadir.”

4, Gruplardan kagit iizerinde gordiikleri gekli olugturmalari istenir. Ogretmen
"Simdi her grup 1 ve 2 numarali fiskiyeler yerine gegecek iki kisi segsin. Bu
fiskiyeler belli bir agi ile bir bdlgeyi suluyorlar. Simdi 1 ve 2 fiskiyeleri olan
arkadasglariniz bu fiskiyeler bahsedilen durduklari koseden o bélgeyi nasil
sulayacaklarini géstersinler” der. Sonra tek tek gruplarin olustuklari durumlara
bakilir.

5. Ogretmen "1 fiskiyesi 60°lik bir agi ile sulama yapmakta ise 2 fiskiyesi kag
derecelik bir agi ile sulama yapmaktadir?" diye sorar. Ogrencilerden 120° cevabi
beklenir. Neden 120° olmasi gerektigi ve komsu biitiinler agilarin 6zellikleri iizerinde
konusulur.

6. Ogretmen sirayla su sorulari 6grencilere sorar: "1 fiskiyesinin sulama agisi
mi daha biiyiiktir yoksa 3 fiskiyesinin mi? 1 fiskiyesinin sulama agisi mi daha
blyliktiir yoksa 4 fiskiyesinin mi? Yukaridaki durumda 2, 3 ve 4 numarali fiskiyelerin
sulama agilarinin toplami kagtir?“Cevaplar iizerinde konusulur. Uggende bir dis aginin
kendisine komsu olmayan i agilardan biiyiik oldugu soylenir.

7. Ogretmen iicgen seklindeki bahgenin kenar uzunluklarini slgerek biiyiikten

8. Ogretmen o6grencilerden iicgen seklindeki bahgenin i¢ agilarini kiigiikten

9. Ogretmen kenar ve i¢ agilarin siralamasi arasinda bir nasil bir iligki oldugunu
sorar. Ogrencilerden kisa kenar kargisinda en kiigiik aginin, uzun kenar kargisinda ise
en biiyiik aginin oldugunu bulmalar istenir. Ogretmen iiggende uzun kenar kargisinda
biiylik a1, kisa kenar karsisinda ise kiiglik agi oldugunu bulmalari beklenir.

10. Ogretmen gruplarin her birine farkh uluslardan bir gocugun fotografini
verir. Bu gocuklarin ismini ve hangi ulustan olduklarini sdyler. Bu fotografin 23 Nisan
da Tirkiye'ye gelen gruplardan g¢ocuklara ait oldugunu sdyler. Her gruptan
kendilerine verilen fotograftaki ¢ocuga mektup yazmalarini ister. Bu gocuklarin
lilkesinde liggenler konusunun islenmedigi bilgisini verir. Mektupta bugiinkii derste
yapilanlar: anlatmalarini, lggenin i¢ agilarinin odlgileri toplami, dis agilarinin
olglerinin toplami, bir kosedeki dis agi ile kendisine komsu olmayan iki i¢ arasindaki
iliski, tcgenin kenar uzunluklari ile bu kenarlar karsisindaki agilarin 6lgileri
arasindaki iligki hakkinda bilgi vermelerini ister. Ogrencilerin mektuplari yazmalari
igin gereken siire verilir.

SONUC ETKINLIKLERI
1. Ogrencilerin yazdiklari mektuplar sirayla okunur. Gruplarin diger gruplarin
mektuplari ile ilgili fikirleri sorulur.
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2. Ogrencilerle iiggende, bir kdsedeki dis ag! ile kendisine komgu olmayan iki ig
arasindaki iliski ve liggenin kenar uzunluklar: ile bu kenarlar karsisindaki agilarin
olglleri arasindaki iligkiyi tekrarlanir.



DERS PLANI 6

HEDEF 7: Cokgenleri kavrayabilme
D1. Cokgeni orneklerle agiklama
D2. Verilen bir gokgeni adlandirarak séyleme

D3. Verilen bir gokgenin kenarlarini ve koselerini sembol kullanarak yazma

D6. Diizgiin gokgeni drneklerle agiklama

Siire: 2 ders saati

Materyal: 3 tane 3 metre uzunlugunda lastik,

Kullanilan drama teknikleri: Telefon gorismesi, donuk imge

Sinif yerlesim plani:

Ogretmen
masast

sira

sira

sira

sira

sira

sira

JHH00E

tahta

kap1

sira

sira

sira

sira

sira

sira

sira

| sira

| sira

| sira

| sira | | sira

GIRIS ETKINLIKLERL
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Ogrencilerin ikigerli gruplara ayrilmalari istenir. Her gruba iizerinde c¢egitli
gokgenlerden olusan asagidaki resim ve kuru boya kalemleri verilir. Her ikili grubun
resmi istedikleri gibi boyamalari istenir.
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GELISTIRME ETKINLIKLERL

1. Sinif 3 gruba ayrilir. Her gruba 3 metre boyunda uglari birlestirilmis lastik
verilir. Ogretmen “Bu lastigi kullanarak bir iiggen olugturun” der. Olugturulduktan
sonra, “Kag kenari var?” “Kenarlari nasil?" “Kag kosesi var?" “Koseleri kim?" diye
sorar.

W W



221

2. Ogretmen "Dért kenarli bir sekil olugturun”. Olusturulduktan sonra “Kag
kenari var?" “Kenarlari nasil? (sadece iki tanesi birbirine paralel?, hepsi ayni
uzunlukta?, karsilikli kenarlar birbirine paralel?, * “Kag kogesi var?" “Kdseleri kim?"
"Igine giren biri digari kagabilir mi? (yani kapali mi?)" “Kag tane agist var?" “Agilari
nasil? (dik, dar, genig)" "Ismini bildiginiz bir sekle benziyor mu?" diye sorar.

3. Ogretmen "Dért kenarl bagka bir gsekil olugturun” der.
Olusturulduktan sonra "Kag kenari var?” “Kenarlari nasil?" (sadece iki tanesi
birbirine paralel?, hepsi ayni uzunlukta?, karsilikli kenarlar birbirine paralel?, “ “Kag
kogesi var?" "Kogeleri kim?" “Icine giren biri digari kagabilir mi? (yani kapali mi?")
"Kag tane agisi var?" “Agilari nasil? (dik, dar, genig)" "Ismini bildijiniz bir sekle
benziyor mu?” diye sorar.

4, Ogretmen "Bes kenarli bir gekil olugturun” der. Olusturulduktan
sonra “Kag kenari var?" “Kenarlari nasil? (sadece iki tanesi birbirine paralel?, hepsi
ayni uzunlukta?, karsilikli kenarlar birbirine paralel?, " “"Kag kosesi var?" “Kogeleri
kim?" “Igine giren biri digari kagabilir mi? (yani kapali mi?)" “Kag tane agisi var?"
"Acilari nasil? (dik, dar, genis)" “Ismini bildiginiz bir sekle benziyor mu?” diye sorar.

5. Ogretmen “Bes kenarli bagka bir gekil olugturun” der.
Olusturulduktan sonra "Kag kenari var?" “Kenarlari nasil?” (sadece iki tanesi
birbirine paralel?, hepsi ayni uzunlukta?, karsilikli kenarlar birbirine paralel?, “ "Kag
kégesi var?" "Kogeleri kim?" “Icine giren biri digari kagabilir mi? (yani kapali mi?")
"Kag tane agisi var?" “Agilari nasil? (dik, dar, genig)" "Ismini bildijiniz bir sekle
benziyor mu?" diye sorar.

W

6. Ogretmen “Alti kenarli bir sekil olugturun” der. Olusturulduktan
sonra “Kag kenari var?” “Kenarlari nasil? (sadece iki tanesi birbirine paralel?, hepsi
ayni uzunlukta?, karsilikli kenarlar birbirine paralel?, “ “"Kag kosesi var?" “Koseleri
kim?" “Igine giren biri digari kagabilir mi? (yani kapali mi?)" “Kag tane agisi var?"
"Acilari nasil? (dik, dar, genis)" “Ismini bildiginiz bir sekle benziyor mu?" diye sorar.

7. Ogretmen “Alti kenarli bagka bir gekil olugturun” der.
Olusturulduktan sonra “Kag kenari var?" “Kenarlari nasil?” (sadece iki tanesi
birbirine paralel?, hepsi ayni uzunlukta?, karsilikli kenarlar birbirine paralel?, “ "Kag
kogesi var?" "Kogeleri kim?" “Igine giren biri digari kagabilir mi? (yani kapali mi?")
"Kag tane agisi var?" “Agilari nasil? (dik, dar, genig)" "Ismini bildijiniz bir sekle
benziyor mu?” diye sorar.

8. Ogretmen “Yedi kenarli bir sekil olusturun” der. Olusturulduktan
sonra “Kag kenari var?” “Kenarlari nasil? (sadece iki tanesi birbirine paralel?, hepsi
ayni uzunlukta?, karsilikli kenarlar birbirine paralel?, “ “"Kag kosesi var?" “Koseleri
kim?" “Igine giren biri digari kagabilir mi? (yani kapali mi?)" “Kag tane agisi var?"
"Acilart nasil? (dik, dar, genig)" “Ismini bildiginiz bir sekle benziyor mu?" diye sorar.

9. Ogretmen “Yedi kenarli bagka bir sekil olugturun” der.
Olusturulduktan sonra “Kag kenari var?" “Kenarlari nasil?” (sadece iki tanesi
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birbirine paralel?, hepsi ayni uzunlukta?, karsilikli kenarlar birbirine paralel?, “ "Kag
kogesi var?" "Kogeleri kim?" “Igine giren biri digari kagabilir mi? (yani kapali mi?")
"Kag tane agisi var?" “Agilari nasil? (dik, dar, genig)" “"Ismini bildijiniz bir sekle
benziyor mu?” diye sorar.

10. Ogretmen "Sekiz kenarl bir sekil olugturun” der. Olugturulduktan
sonra “Kag kenari var?” “Kenarlari nasil? (sadece iki tanesi birbirine paralel?, hepsi
ayni uzunlukta?, karsilikli kenarlar birbirine paralel?, “ "Kag kogesi var?" "Koseleri
kim?" “Igine giren biri digari kagabilir mi? (yani kapali mi?)" “Kag tane agisi var?"
"Acilari nasil? (dik, dar, genig)" “Ismini bildiginiz bir sekle benziyor mu?" diye sorar.

11. Ogretmen “Sekiz kenarli bagka bir gekil olugturun” der.
Olusturulduktan sonra “Kag¢ kenari var?" “Kenarlari nasil?” (sadece iki tanesi
birbirine paralel?, hepsi ayni uzunlukta?, karsilikli kenarlar birbirine paralel?, “ “Kag
kogesi var?" "Kogeleri kim?" “Igine giren biri digari kagabilir mi? (yani kapali mi?")
"Kag tane agisi var?" “Agilari nasil? (dik, dar, genig)" “"Ismini bildiginiz bir sekle
benziyor mu?" diye sorar.

" w

Bu etkinlikte 6grenciler yeni gokgenler olusturdukga, olusan gokgenin ogrencilere
daha onceki yillardan tfanidik olup olmamasi dikkate alinarak o gokgenin
siniflandiriimasina iligkin  sorulara sorulur. Ornedin &grenciler bir kare
olusturduklarinda “Bu sekle kareden baska bir isim verilebilir mi? Bunun dikdértgen
olmasi miimkiin mii? Dikddrtgen nasil oluyordu? Buna ayni zamanda paralelkenar da
diyebilir miyiz? Paralelkenarin 6zellikleri neydi?"

Her bir yeni sekil olugturuldugunda tahtaya gizilir. Tahtaya gizilen sekillerin kenar
ve kdse isimleri izerinde konusulur, yazilir. Tahtada asagidaki gibi ayni tiir gokgenin
diizgiin olmayan ve diizgiin olan hali olmalidir.

o C

Yukaridaki gibi sekiller lizerine konusulur. "Bunlara ne isim verelim?"
Cokgen ismi buldurulmaya galigtlir.”

"Asagidaki sekilleri gokgen olarak adlandirabilir miyiz?"

P NER
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14, "Bir sekli gokgen olarak adlandirmamiz igin hangi kosullarin saglanmasi
lazim?"
15. Ogretmen “simdi sinifta herkes bir arkadasi ile eg olsun" der. Esler

kendi aralarinda A ve B olarak adlandirilsinlar. A'lar hasta olduklar: igin bugtinki
derse gelememigler. Aksam lizeri B'yi telefonla arayip bugiinkii matematik dersinde
ne yaptiklarini ve neler o6grendiklerini soruyorlar. Eler de dersteki etkinligi
ozetleyip, cokgenin ne demek oldugunu ornekler vererek telefondaki arkadaslarina
anlatiyorlar. * der. Daha sonra A ve B rol degistirmesi séylenir ve ayni etkinlik
tekrarlanir.

SONU¢G ETKINLIKLERI
1. Bir kag tane 6rnek telefon konugmasi sinif¢a dinlenir ve iizerinde tartigilir.

2. Ogretmen “en az iigii dogrusal olmayan noktalari birlestiren dogru pargalarinin
meydana getirdigi kapali diizlemsel sekillere gokgen” denildigini tekrarlar.
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DERS PLANI 7

UNITE 5 ACILAR VE COKGENLER

HEDEF 7: Cokgenleri kavrayabilme

D4. Bir gokgenin bir kosesinin diger késelerle birlestiriimesinden elde edilecek
licgen sayis! ile gcokgenin kenar sayisi arasindaki iliskiyi séyleyip yazma

D5. Kdse ve kenar sayisi verilen bir gokgenin ig agilarinin dlgimleri toplamini
veren bagintiyi séyleyip yazma

D7. Diizgiin g¢okgenlerden; (iggenin, doértgenin, besgenin ve altigenin ig
agilarindan her birinin dlgiilerini veren bagintiyi séyleyip yazma

Siire: 1 ders saati

Materyal: ip

Kullanilan drama teknikleri: Uzman roli, rol iginde yazma

Sinif yerlesim plant:

tahta
- g
Ogretmen S
masasi
sira
—
|31ra | |s1ra | |su'a | | sira | |s1ra |

GIRIS ETKINLIKLERI

Biitiin sinif elele verip koseleri olan bir sekil olusturun. Simdi elleri birakalim omuz
omuza kogeleri olan bir sekil olusturalim. Simdi yine omuz omuza késeleri olan 2 tane
sekil olusturun. Elele késeleri olan ve igice gegmis 3 tane sekil olusturun.

GELISTIRME ETKINLIKLERL

1. " Turist olarak Amerika'da bulunuyorsunuz. Su an Amerikan Savunma Bakanligi
binasi Pentagon'un turistlere agik kisminda dolasmaktasiniz. Binaya 30 dakika iginde
bir terorist saldiri yapilacagini 6greniyorsunuz. En kisa siirede binay! terk etmeniz
gerekiyor. Binay! tek ferk edebilme yolunuz binanin késelerinde yer alan kapilar.
Yalniz gok hassas bir sekilde korunan bu binanin kapisindan disari gikabilmek igin
kapidaki gorevlinin soracagi soruyu bilmeniz gerekiyor. Su an tam kosedeki kapinin
esigindesiniz. Gorevli size soruyu soruyor”.

Ogretmen giivenlik gorevlisi roliinde soruyu sorar:

"Bildiginiz gibi bu binanin adi Pentagon yani besgen. Binanin kesiti bir diizgiin besgen.
Siz simdi bu beggenin tam kosesindesiniz. Size sorum su, bu kdsedeki agi kag
derecedir?”
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2. Ogretmen soruyu sorduktan sonra yine giivenlik gorevlisi roliinde sorunun cevabini
bulmak igin acele etmeleri gerektigini, takildiklari bir nokta olursa onlara yardim
uzunlugunda lastik ve not alip hesaplama yapabilmeniz igin kagit ve kalem verecegim”
der. Ogrencilere gereken siire verilir.

3. Ogrenciler ¢aligmalarini bitirdikten sonra giivenlik gorevlisine cevaplarini
agtklamalar: istenir.

(Eger 6grenciler zorlanirlarsa agsagidaki yonergelerle yardimei olunabilir;

2. "Simdi bu ipin igine girerek herhangi bir gokgen olusturalim. * (Késeleri 6grenci
olacak.) Simdi bu (ggenin igine size verecegim iplerle iiggenler olusturacaksiniz.
Bunun igin kosul gokgenin iginde olusturacaginiz iiggenlerin KENARLARINDAN EN
AZ BIRININ BU COKGENIN KENARI OLMASI.

Bu sekilde kag tane iiggen olusturdunuz?

"Simdi tahtaya séyle bir tablo giziyorum.” Asagidaki tablo tahtaya gizilir.
"Bu tabloya olugturdugumuz gokgen ve iiggenlerle ilgili bilgiyi yazalim." Bu seklin ig
agtlarinin élgiisii kag derece olabilir? Nasil bulabiliriz.”

A B C D E
Cokgenin kenar | Kaogeler Icinde kag | Uggenleri yazin | I¢ agilarinin élgiisii
sayisi liggen var? kag derecedir?

Ayni sekilde baska gokgenler igin ayni seyler yapilir ve tablo doldurulur.
"A ve C kolonlari arasindaki iligki ne olabilir?"
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"C ve E kolonlari arasindaki iligki ne olabilir?"
"A ve E kolonlari arasindaki iliski ne olabilir?"

SONUG ETKINLIKLERI

1. Kose ve kenar sayisi verilen bir gokgenin i¢ agilarinin olgiimleri toplamini
veren bagintiy! tekrarlanir.

2. Diizgiin gokgenlerin (besgen, altigen, yedigen, sekizgen, dokuzgen)ig
agilarindan her birinin él¢ileri bulunur.
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DERS PLANI 8

HEDEF 8: Dértgen, paralelkenar, dikdértgen, eskenar dértgen, kare, yamuk,
deltoid ile bunlarin elemanlari arasindaki iligkileri kavrayabilme

D1. Verilen bir dortgenin, kenarlarini ve kdsegenlerini adlariyla séyleyip yazma
D2. Verilen bir dortgenin kenar 6zelliklerini séyleyip yazma

D3. Verilen bir dortgenin agi 6zelliklerini séyleyip yazma

D4. Verilen bir dortgenin késegen 6zelliklerini sdyleyip yazma

D5. Yamuk gesitlerini sdyleyip yazma

Siire: 2 ders saati

Kullanilan drama teknikleri: TV programi, toplanti diizenleme, rol iginde yazma
Sinif yerlesim plani:

tahta

. a
Ogretmen [ swa [ sira | s
masasl

[ sira [ sira |

sira

sira
sira sira

sira
sira sira

sira
sira sira

GIRIS ETKINLIKLERL

1. Ogretmen "Simdi sinifta hizlica 5 tane kare olugturun. Simdi 1 kare 2 dikdértgen
olusturun” der. Daha sonra sirayla 3 dikdortgen/ 1 yamuk/ 1 kare/ 1 deltoid/ 2
paralelkenar olugturmalar: soylenir.

GELISTIRME ETKINLIKLERT

1. Ogretmen “Simdi 4 gruba ayrilacagiz. Her grup elimdeki zarflardan bir tanesini
segecek. Bu zarflarda sizin grubunuzun temsil ettigi dortgen iilkesine ait sekiller ve
size etkinlik boyunca gerekli olacak ara¢ gere¢ bulacaksiniz. Ulkenizi diger iilkeler
igerisinde gok iyi bir sekilde temsil etmek igin yonergelere gok dikkatli bir sekilde
uymaniz, herhangi bir yanliglik yapmamaniz gerekiyor. Bunun yaninda diger iilkelerin
temsilcilerinin s6z ve davraniglarini gok dikkatli takip etmeniz ve eger yanligliklar
yaparlarsa not etmeniz gerekiyor.” der.

2. Sinif 4 gruba ayrilir. Gruplar kapali zarflardan birini segerler. Zarflarda
PARALELKENAR; DIKDORTGEN, ESKENAR DORTGEN ve KARE yazilidir. Gruplara
segtikleri dortgenin ilkesinin sahibi olduklari soylenir. Gruplara segtikleri dértgenle
ilgili olarak bir paket verilir. Paketlerden grubun segtigi zarfta adi yazan dértgenin
degisik kenar uzunluklari ve (uygunsa) degisik agi dlgiilerine sahip gesitli ornekleri,
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dortgenle ilgili ¢alisma yapragi, agi olger, cetvel, biyiik karton, renkli kagit ve
kalemler gikar. Her gruba sinifin bir kosesinde g¢alisma mekani verilir. Bu mekanda
grup iyeleri hep birlikte galisma yapraklarindaki yonergeleri yerine getirirler.
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CALISMA YAPRAGI:

1. Biitiin sekillerinizin kogelerine isim verin.

2.Biitiin sekillerinizin kenarlarina isim verin.

3.Sekillerin kenar uzunluklarini 6lgilip asagidaki tabloya yazin.

4.Seklinizin kenar uzunluklari hakkinda ne sdylersiniz?

Sekil no 1. kenarinin | 2. 3. kenarinin | 4. kenarinin
uzunlugu kenarinin | uzunlugu uzunlugu
uzunlugu
1
2
3
4
5
6
7
8

5.Sekillerinizin agilarini 6lgiip agsagidaki tabloya yaziniz.

6.Seklinizin agilari hakkinda ne soylersiniz?

Sekil no 1. agisinin | 2. agisinin | 3. agisinin | 4. agisinin
olgiisii olgiisii olgiisii olgisi
1
2
3
4
5
6
7
8

7.5eklinizin kosegenlerini gizin.

8.Kdgegenlerinin uzunluklarini asagidaki tabloya yazin.

9.Seklin kdsegenleri hakkinda ne séylersiniz?
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Sekil no: Kosegenlerinin uzunluklar:

N[OOI D W (N

Simdi bu etkinlikte geklinize ait buldugunuz o6zellikleri kisaca 6zetleyin
(Kenarlar, agilar, kdsegenler ile ilgili)

3. Her grup galisma yapragini doldurduktan sonra, gruplarin her birine diger
gruplara ziyarete gidecekleri ve o lilkenin sinirlarindan gegmek igin ilkeyle ilgili bir
takim bilgileri edinmeleri gerektigi, bu bilgileri not almalari gerektigi soylenir.

4. Gruplar sirayla birbirlerini konuk ederler ve birbirlerine giderler. Konuk giden
grup gittigi Glkeyi tanimaya galisir, Konuk gittigi ilkenin kendi igin doldurdugu
galisma yapraginda yazdigi o6zellikler ile ilgili bilgiler edinir. Ardindan kendini o
iilkeye tanitir. Iki iilkenin elemanlari iki iilkeye ait ortak ve farkl ézellikleri bulurlar
ve not ederler.

(Karisiklik olmamasi igin

1. kare grubu dikdortgen ilkesine, paralelkenar grubu eskenar dortgen
tilkesine
2. kare grubu paralelkenar ilkesine, dikdoértgen grubu eskenar dortgen
lilkesine
3. kare grubu eskenar dortgen iilkesine, dikdortgen grubu paralelkenar

lilkesine gider. Bu kisim 3 etapta famamlanir)

5. Bunlardan sonra her dértgen iilkesi grubunun ilk yerine geri doner. Ogretmen
"Her grup iilkesine geri dondii. Simdi her grup kendi iginde bir ... dakikalik
televizyon programi hazirlasin. Bu programda gittiginiz Ulkeleri anlatacaksiniz.
Sizden istenen aldiginiz notlar dogrultusunda gittiginiz llkeyi eksiksiz ve yanligsiz
bir sekilde anlatmaniz" der.
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6. Her grup diger iilkeleri anlatan bir .... dakikalik bir TV programi hazirlar. Tim
gruplar hazir olduktan sonra, her gruptan hazirladiklari TV programini sunmalari
istenir. Gruplar bu programlari sunar iken diger gruplarinda TV programlarini
dikkatli izlemeleri, programi hazirlayanlarin eksiklik ya da yanhslhk yapip yapmadigini
kontrol etmeleri beklenir.

7. Tim gruplar programlarini sunmay! bitirdikten sonra eger sunulan TV
programlarinda bir eksiklik varsa bunu o ilkeye bir mektup yazarak
bildirebilecekleri sdylenir. Daha sonra bu mektuplar sirayla okunur ve istiinde
tartisihr.

8. "Acaba bu iilkelerin ortak yanlari var mi?" “Ulkelerin ortak &zellikleri neler?" “Bu
lilkelerin hepsinin babasi sayilabilecek ya da hepsinin 6zelliklerini tagiyan hangi iilke
olabilir?”

Daha onceden bilinmeyen yamuk gesitleri ve deltoid ile ilgili olarak bu sekillerin
uzaydan geldikleri Tiirkiye Cumhuriyeti Geometri Sekilleri bakanliginin saygideger
galisanlari olan siniftaki o6grencilerin bu sekli incelemeleri ve sekillerle ilgili olarak
bir rapor hazirlamalari istenir. Raporlar igin olgiitler belirlenebilir; kenar
uzunluklari, agilarinin 6lgiileri, kosegenlerin uzunluklari. Késegenler arasi agilar.
Ogrencilere raporlarini yazarken kullanmak iizere asagidaki tablo verilir.

CALISMA YAPRAGI:

1. Sekillerin kégelerine isim verin.

2. Sekillerin kenarlarina isim verin.

3. Sekillerin kenar uzunluklarini slgiip asagidaki tabloya yazin.

4, Sekillerin kenar uzunluklari hakkinda ne soylersiniz?

Dbttt

D bbb b

T ————————— et

B b

Sekil no: 1. kenarinin | 2. kenarinin | 3. kenarinin | 4. kenarinin

uzunlugu uzunlugu uzunlugu uzunlugu

O NOMNOI D (W (N
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9. Sekillerinizin agilarini 6lgiip asagidaki tabloya yaziniz.
10. Seklinizin agilari hakkinda ne soylersiniz?

Sekilno: | 1. agisinin | 2. agisinin | 3. agisinin | 4. agisinin
olgisii olgisii olgisii olgiisii

1

2

3

4

5

6

7

8

11. Sekillerin kosegenlerini gizin.

12. Kdsegenlerinin uzunluklarini agagidaki tabloya yazin.

13. Sekillerin kosegenleri hakkinda ne soylersiniz?

Sekil no: Kdsegenlerinin uzunluklari
1
2
3
4
5
6
7
8

14. Simdi bu etkinlikte seklinize ait buldugunuz &zellikleri kisaca 6zetleyin
(Kenarlar, agilar, kosegenler ile ilgili)
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SONUG ETKINLIKLERE

1. Dértgenlerin Gzellikleri tekrar edilir.

2. Konu ile ilgili agsagidaki sorular 6grencilerle birlikte ¢oziilir.
3. Konu ile ilgili agsagidaki sorular 6grencilere 6dev olarak verilir.
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DERS PLANI 9

HEDEF 9: Paralelkenarin, eskenar dortgenin, karenin, yamugun ve deltoidin
gevrelerini hesaplayabilme

D1. Kenar uzunluklar: verilen bir paralelkenarin gevresini hesaplayip yazma

D2. Bir kenar uzunlugu verilen bir eskenar dértgenin gevresini hesaplayip yazma
D3. Bir kenar uzunlugu verilen bir karenin gevresini hesaplayip yazma

D4. Kenar uzunluklar: verilen bir yamugun gevresini hesaplayip yazma

D5. Kenar uzunluklar: verilen bir deltoidin gevresini hesaplayip yazma

Siire: 1 ders saati

Materyal:

Kullamlan drama teknikleri: Uzman rold, toplanti diizenleme

Sinif yerlesim plani:

o a2
Ogretmen [ s [ sira | S
masast

| sira | sira |

sira

sira
sira sira

sira
sira sira

sira
sira sira

sira
sira sira

GIRIS ETKINLIKLERL

Miizikle birlikte sinifta dolasiyoruz. Miizigi durdugumda havaya bir eskenar déortgen
gizin. Miizik durduruldugunda yere parmak ucunuzla bir paralelkenar, parmaginizla
bir arkadasinizin sirtina bir deltoid, gozlerinizle havaya bir kare, dirseklerinizle
havaya bir dikdértgen, parmaginizla duvara bir yamuk, gobeginizle bir paralelkenar,
burnunuzla bir deltoid ¢izin.

GELISTIRME ETKINLIKLERL

1. Ogrencilere 4erli gruplara ayrilir. Her gruba paralelkenar, dikdértgen, eskenar
dortgen, kare, yamuk ve deltoid seklinde arazi maketleri verilir. Ogretmen "Ben
orman bakanhginda ¢alisan bas miihendisim. Sizler Orman Bakanlhgi'nda ¢alisan
mihendislersiniz. Cevresine ler metre ara ile agag dikilecek bir takim arazilerin
maketlerini sizlere veriyorlar. Bu arazilerin gevrelerine kag tane agag dikilecegini
bulunuz. “der.

2. Ogrenciler cevaplari bulduktan sonra, bu hesaplamanin biitiin kenarlar lgmeden
nasil yapilabilecegini grup iginde tartismalari istenir.

3. Siniftaki gruplarin yarisinin basin mensubu, yarisinin miihendisler oldugu sdylenir.
Miihendislerden olusan gruplar, basin mensuplarindan olusan gruplara, yaptiklar:
galisma ile ilgili olarak bir agiklama yapacaklari soylenir. Miihendisler ¢evre
hesaplamalarinin nasil yapildigini anlatacaklardir. Basin ise konu ile ilgili olarak
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istedigi soruyu sorabilecektir. Bu sekilde sinifta mihendislerin bir basin toplantisi
yapmasi saglanir.

SONUG ETKINLIKLERI
1. Konu ile ilgili asagidaki sorular ¢oziiliir.
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DERS PLANI 10

HEDEF 10: Paralelkenarin, tiggenin, eskenar dértgenin, yamugun ve deltoidin
alanlarini hesaplayabilme

D1. Bir paralelkenari kendi alanina esit alanh bir dikddrtgene déniistiirerek,
meydana gelen dikdértgenin alani ile paralelkenarin alani arasindaki bagintiy:
sdyleyip yazma

D2. Bir kenar ile bu kenara ait yiiksekligi verilen paralelkenarin alanini
hesaplayip yazma

D3. Bir paralelkenarin bir kiésegeni yardimiyla ayrilan ggenlerden birinin alani
ile paralelkenarin alani arasindaki bagintiy1 séyleyip yazma

D4. Bir kenari ve bu kenara ait yiiksekligi verilen bir lggenin alanini hesaplayip
yazma

D5. Dik iiggenin alanini hesaplayip yazma

D6. Eskenar ddrtgenin ve deltoidin alani ile kosegenlerinin uzunluklar: arasindaki
bagintiyi sdyleyip yazma

D7. Kosegenlerinin uzunluklari verilen eskenar dértgenin alanini hesaplayip
yazma

D8. Kdsegenlerinin uzunluklar: verilen deltoidin alanini hesaplayip yazma

D9. Bir yamugun alanini, bilinen gokgen alanlari yardimiyla hesaplayip yazma
D10. Tabanlari ve yiiksekligi verilen bir yamugun alanini hesaplayip yazma

D11. Bir dik yamugun alanini veren bagintiy1 séyleyip yazma

Siire: 1 ders saati

Materyal: Gruplara verilecek iizerinde oyun tahtalarinin gizili oldugu kagitlar,
givili geometri tahtasi

Kullanilan drama teknikleri: 6gretmenin role girmesi

Sinif yerlesim plani:

. a
Ogretmen [ sira [ sira | IS
masasi

| sira | sira |
sira

GIRIS ETKINLIKLERL

1. Ogretmen “Hep birlikte bir gember olusturuyoruz” der. ¢emberin i¢ bélgesinde
duracak bir ebe belirlenir. Ogrencilere ¢emberde durus sirasina gére kare,
dikdortgen, paralel kenar, deltoid, eskenar dortgen, yamuk ismi verilir. Herkesin
kendine verilen ismi akilda futmasi séylenir.
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2. Ogretmen "Simdi ben bir dortgen ismi sdyleyecegim. Soyledigim dortgenin ismini
vermis oldugum 6grenciler yerlerinde ayrilacak ve birbirleri ile yer degistirecek. Bu
esnada ebe de bu ogrencilerin yerlerinden ayrilmasindan faydalanip bos kalan bir
yere gidebilir. Eger bdyle olursa ebeye yerini kaptiran 6grenci kendisi ebe olur” der.
Bir iki denemeyle 6grencilerin oyunu dogru olarak anlamasi saglanir.

GELISTIRME ETKINLIKLERL

1. Ogretmen sinifi 4erli gruplara ayirir. Ogrencilere "Simdi kareli tahta iizerinde
oynanan bir oyun oynayacagiz. Tahta lizerinde oynanan oyunun kural soyle; tahta
lizerinde listiinde giilen yiiz olan taslar var. Oyun tahtasi sahibi bu taglar arasinda
kalan alan kadar giice sahip demektir. Her gruba 7 tane oyun tahtasi resmi olan bir
kagit verecegim. Grup iginde karar verip bu 7 tahtadan hangisini almak istediginizi
bildireceksiniz. Segtiginiz tahtadaki taslar arasinda kalan alan kadar giice sahip
olacaginizi unutmayin. En giiglii fahtay: segen grup oyunu kazanir. Bu oyun igin size
25 dakika verecegim. Bu siire iginde tim oyun tahtalarinin giiciini bulmanizi ve
grubunuz igin hangi tahtay! istediginize karar vermenizi istiyorum. Ben siire bitti
diyene kadar higbir grup kararini agiklamasin” der-.

2. Siire sonunda gruplar kararlari agiklarlar. Gruplarin her oyun tahtasinin gliciini
kag olarak bulduklari sorulur. Her grubun bir geometri tahtalarindan birinin gliciini
nasil buldugunu agiklamasi istenir.
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SONUG ETKINLIKLERE
1. Ogretmen bu etkinlikte iiggen ve bahsedilen dértgenlerin alanlarinin nasil
bulundugunu tekrarlar.
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DERS PLANI 11

UNITE 6 CEMBER, DAIRE VE SILINDIR

HEDEF 1: Cember ve daire ile ilgili kavramlar bilgisi

D1. Dizlemde bir noktadan esit uzakliktaki noktalar: isaretleyip, bu noktalarin
olusturdugu seklin adini séyleme

D2. ¢emberin tanimini séyleme

D3. Verilen gemberin ¢apini, yarigapini ve merkezini gésterme

D4. Bir gemberin belirtilmesi igin gerekli olan elemanlari séyleme

D5. Cemberin diizlemde ayirdigi bélgeleri gosterme

D6. Bir gemberin merkezinin i¢ ve dig bélgedeki noktalara olan uzakligi ile
yarigapini karsilastirip sonucu yazma

D7. Cember ile ig bélgesinin birlesim kiimesini sdyleyip yazma

D8. Gember ile daire arasindaki farki séyleyip yazma

Siire: 1 ders saati

Materyal: Kaset ya da CD c¢alar, fener, ip, urgan, 4 tane 2 m x 2 m
boyutlarinda branda, beyaz tahta kalemi,

Kullamlan drama teknikleri: Donuk imge, uzman rolii, 6gretmenin role girmesi
Sinif yerlesim plani:

tahta
. a
Ogretmen s
masasi
sira
|s1ra | |51ra | |s1ra | | sira | |51ra |

GIRIS ETKINLIKLERI:

1. Ogrencilere her birinin birer izci oldugu ve hep birlikte izci kampina
gidecekleri soylenir. Sinifta her 6grencinin izci kampina gitmek iizere, sirfinda
gantast ile tek sira halinde ve sarkilar soyleyerek yiiriimesi saglanir.

2. "Simdi 4 grup oluyoruz, gruplarda yaklasik olarak esit sayida olmaniz kosuluyla
istediginiz gibi gruplar olusturabilirsiniz. Gruptaki herkes birbirini gorecek sekilde
dursun. Hep birlikte kampa dogru gelirken ormanda gordiiklerimiz {izerinde
konugsalim. Yolda gelirken neler gordiiniiz”

(Ogrencilerin kampa gelirken gormds olabilecekleri seyleri saymalarinin istenmesi,
onlarin gergek bir kamp ortami (zerine disinmelerini saglar, gergekten kampta
olduklarini hissetmelerini kolaylastirir.)

3.  Eger "Yolda gelirken neler gérdiiniiz?" sorusuna cevap alinmazsa, "Ormanda
neler gorebilirsiniz?”, "Dogada gegen filmlerde neler vardir?” gibi ek sorular sorulur.
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Ogrencilerden kug, mantar, ajag, gicek, tas vb. cevaplar beklenir. Bu cevaplar
tizerine gruplarin bu 5 seyi fotograf ani olarak canlandirmalari istenir.

GELISTIRME ETKINLIKLERL

1. Ogretmen artik kamp yapilacak araziye gelindigini, arazide kamp yerini
diizenlemek gerektigini ve bunun igin izcilerin obalar halinde galisacaklarini bildirir.
Giris etkinliginde olusturulan gruplar gibi 6grencilerin 7-8 kisilik gruplar
olugturmalarini sdyler. Ogretmen, "Bu gruplardan her birine oba diyecegiz. Simdi
her oba su kapal kagitlarda yazili olan, igecek su getirme, yakacak odun toplama,
gadir kurma, esyalari yerlestirme iglerinden bir tanesini ¢ekecek ve bu isi 2 dk.
iginde bitirecek. Bu arada her gruba izcilige ait teknik iz isaretleri verecegim.
Buradaki isaretleri sinifin bir yerlerinde gorebilirsiniz. Eger bir isaret gériirseniz,
tiim grup bu isareti olusturun” der ve 6grencilere 2 dakika siire verir.

(Boylece ileriki asamalarda birlikte ¢alisacak oba elemanlarimin kaynasmas: saglanmis
olur).

2.  Biitiin obalar iglerini bitirdikten sonra, her oba igin belli bir alan verilir. "Simdi
size gerekli materyalleri verecegim ve bu alanlarda ateslerinizi yakacaksiniz" denir
ve dgrencilerin kendilerine verilen feneri kullanarak sembolik olarak ates yakmasi
beklenir.

3.  Ogretmen, "Artik hava sogumaya bagladi. Her oba i1sinmak igin kendi atesini
kullanacak. Simdi her oba atesin gevresinde dursun. Yalniz obadaki herkesin ategin
1sisindan esit olarak faydalanmasini istiyorum. Obadaki herkesin nasil atesten esit
olarak yararlanabilecegini diisiiniin. Daha sonra obada herkesin, obanin atesinden
esit olarak yararlanabildigi durumu bir fotografa donistirmenizi istiyorum.
Fotografi olugturduktan sonra bir siire donup bekleyin." der. Burada 6grencilerden
herkesin esit sekilde isinabilmesi igin, ¢ember seklinde durmalari gerektigini
bulmalar: beklenir.

4. Ogrenciler ates gevresinde gember olusturacak sekilde durduktan sonra,
lizerinde durduklari gemberler tebesirle yere gizilir. Ogretmen “Bundan béyle bu
gembere, ‘ates gemberi' ismini verecegiz. Simdi obada herkes atese esit uzaklikta
oldu mu?”, “"Nereden biliyoruz?", "Bunu nasil gdsterebilirsiniz?” der. Burada
ogrencilerin sinif ortaminda bulunan ipler yardimi ile agsagidakileri yapmasi beklenir;
a.  Her bir izcinin atese olan uzakhigini iple belirlenmesi, yani her bir 6grencinin
bulundugu yer ile ates arasindaki uzakhgin ne kadar ip uzunlugunda oldugunu
belirlenmesi

b. Ogrencilerin, herkesin atese esit uzaklikta oldugunu, yani kendileri ile atesg
arasinda gerilen iplerin her birinin uzunlugunun esit oldugunu belirlemeleri

5.  ARA OZET: Olgiim bittikten sonra, yani ¢ember seklinde oturuldugunda her
izcinin atesten esit olarak yararlanacagi belirlendikten sonra, tahtaya, etkinligin
buraya kadar olan kismini anlatmak lizere gember gizilir. Cember lizerinde her
bireyin ortadaki atese esit uzaklikta oldugu iizerinde konusulur. Ogretmen diizlemde
bir noktadan esit uzaklikta bulunan noktalar kiimesine, ‘cember’ adi verildigini, bu
etkinlikte atesin ‘gemberin merkezi' oldugu ve her bir izcinin atese uzaklhginin
'yarigap uzunlugu' olarak adlandirildigini anlatir. M merkezli ve r yarigapl bir
gemberin ¢ (M, r) ile gosterildigini sdyler ve tahtaya yazar. Tahtadaki gizimleri
ogrencinin defterine yazmasi beklenir.
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6. Ogretmen, “"Artik, obalar ateslerinin bagindalar. Her 6grenci atese esit
uzakhkta duruyor ve herkes isinabiliyor. Peki 1sinmak igin ben nerede durmaliyim?”
der. Daha sonra obalarin ates gemberlerinin diginda ve iginde yer alan yukaridaki
sekilde A, B, C, D, E, F ve G ile gosterilen gesitli yerlere gider ve her seferinde
"Burada dursam isinabilir miyim? Nigin?" diye sorar. Bu sekilde gemberlerin ig ve dis
bélgelerinde verilen bu gesitli noktalar izerinde konusularak, 6grencilerde ‘cemberin
i¢ ve dis bélgeleri’ kavramlar: olusturulmasi saglanir.

4. oba

A ‘B-
‘D.

7. ARA OZET: Ogretmen tahtaya asagidaki sekli cizer ve gekille ilgili
agiklamalar: sdyleyerek yazar;

‘ Cemberin

i¢ bolges

Cemberin dig
bolgesi

a. Eger bir noktanin cemberin merkezine uzakligi cemberin yarigapindan biyik
ise nokta ¢cemberin dis bélgesindedir. Sembollerle gosterirsek, [KM/ > r ise, K
noktasi cemberin dis bélgesindedir. Dis bolge, (K | [KM] > r} dir.

b. Eger bir noktamn cemberin merkezine uzakligi cemberin yarigapindan kigik
ise nokta cemberin i¢ bolgesindedir. Sembollerle gosterirsek, INM/ < r ise, N
noktasi gemberin i¢ bolgesindedir. I¢ bélge, (N | INM/ < r} dir.
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¢. Eger bir noktamin cemberin merkezine uzakligi cemberin yarigapina esit ise
nokta ¢cemberin (zerindedir. Sembollerle gosterirsek [LM] = r ise, L noktasr
cemberin Ustindedir. ember, {L | [LM/ = r} dir"

8. Obalar hala ates cemberi iizerinde durmaktadirlar. Ogretmen, “Birden
yagmur yagmaya bagladi. Yagmurun bizde ne gibi etkileri olabilir?" der. Ogrencilerin,
atesin sonebilecegini ve islanabileceklerini bulmalari beklenmektedir.

9. Ogretmen, "Ateglerimizi yaktigimizdan beri, obadaki herkesin esit olarak
Isinabilmesi igin atese esit uzaklikta durmasini istiyoruz. Simdi yagmur yagmaya
basladi ve artik atesin sonmemesini ve hig kimsenin islanmamasini da saglamamiz
lazim. Obada herkesin ates gemberi lizerinde dururken yagmurdan islanmamasini ve
atesin sonmemesini saglamak igin ne yapalim?” der. Cevap alinamazsa, “Yagmurda
disari ¢tkmak zorundaysaniz, nasil bir nlemle disari gikarsiniz? Yagmur igin tedbir
almadiginiz bir giin digsarida dolasirken birden yagmur yagmaya baslasa ne
yaparsiniz?" vb. sorularla semsiye, yagmurluk, altina siginilacak bir ortii distincesi
cagristiriimaya ¢aligihr. Ogrencilerde sinif ortaminda daha énceden bulunan biiyiik
branda/naylondan faydalanabilecekleri diisiincesinin olusmas: beklenir.

10. Sinifa getirilmis olan branda atesi ve her bir obayr yagmurdan koruyacak
biiyiiklikte ve dikdértgen seklindedir. Ogretmen “Hem islanmaktan korunmak ve
atesin sonmesini engellemek, hem de atesten esit uzaklikta olabilmek igin bu
branday! nasil tutmamiz gerekir? Branday! uglarindan futarsak ne olur? Ates
gemberi lzerindeyken branday! uglarindan futabilir misiniz?" der. Burada
ogrencilerin brandanin dikdértgen seklini bozmalari gerektigini hissetmeleri
saglanir.

branda

11. En kolay futma yonteminin brandayi izcilerin yerlestikleri g¢ember
biyiikliginde kesmeleri oldugu fikrinin bulunmasi saglandiktan sonra, brandalar
kesilir. Agsagidaki gibi gekiller (daireler) olusur. Ogretmen “Simdi brandanizi nasil
tutmaniz gerektigini gosterin” der.
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12. Ogretmen “Olugan bu gekil de bir cember mi? Cemberden bir farki var mi?
Varsa nedir ya da nelerdir?” diye sorar. Daha sonra bu seklin daire oldugu soyler.
"Cember ve i¢ balgesinin birlegimine ‘daire’ denildigini ve M merkezli r yarigaph bir
dairenin D (M, r) ile gosterilecegini soyler ve tahtaya yazar.

13. Ogretmen “Simdi biitiin gruplar ates ¢emberlerini unutsunlar, sizden hep
birlikte hizla bir ¢ember olusturmanizi istiyorum. $Simdi agir gekimde bir daire
olusturmanizi istiyorum” der. Daire olusturulduktan sonra simdi hizli hizl 3 tane
gember olugturun. Bir biiyiik, bir kiiglik gember olusturun. Simdi agir gekim 2 tane
daire olusturun” der. Olusan ¢cemberler ve daireler {izerinde konusulur.

SONUC ETKINLIKLERL

14, Her obanin ¢ember seklinde olan 5 tane nesne adi bulmalari igin 2 dakika
siire verilir (hulahop, simit, susamh biskivi, bilezik, conta, vb.). Obalara ¢ember
seklinde susaml biskiivi dagitilir ve izcilerin incelemesi istenir. Ogrencilerden
¢ember tanimi sorulur.

15. Ogrencilerden hep birlikte biiyiik bir cember olugturmalari istenir. Cemberin
igine ve disina sinifta bulunan bir takim nesneler (defter, ganta, tahta silgisi, kalem,
vb.) konur. Hangi nesnelerin gemberin iginde, hangilerinin disinda oldugu sorulur.
Buradan gemberin ig ve dig bélgeleri kavramlar: yeniden vurgulanir.

16. Obalardan 2 dakika iginde 5 tane daire ornegi bulmalari istenir (biskiivi, sise
kapagi, tencere kapagi, frizbi, tepsi, metal para, saat, vs). Ogrenciler daire seklinde
biskiiviler dagitilir, bu biskiivilerin ¢ember susaml biskiivilerle aralarindaki fark
sorulur.
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DERS PLANTI 12

UNITE 6 CEMBER, DAIRE VE SILINDIR

HEDEF 2: Bir dogrunun gembere gdre durumlarini kavrayabilme

D1. Bir dogrunun, verilen bir gembere gére durumlarini sdyleyip yazma

D2. Bir gemberde, teget ile degme noktasini merkeze birlestiren dogrunun
birbirine goére durumunu séyleyip yazma

D3. Bir gemberin merkezine olan uzakligi verilen bir dogrunun, o gembere gdre
durumunu séyleyip yazma

D4. Cemberde, bir kirisin orta noktasi ile merkezden gegen dogrunun kirise
gore durumunu sodyleyip yazma

D5. Bir ¢emberde, birbirine esit kirislerin merkeze olan uzakliklarini
karsilastirarak sonucu sdyleyip yazma

D6. Bir gemberde, biri digerinden biiyiik kiriglerin merkeze olan uzakliklarini
karsilastirarak sonucu séyleyip yazma

D7. Bir gemberde, en biiyiik kirisin cap oldugunu sdyleyip yazma

D8. Merkezi belli olmayan cizilmis bir gemberin merkezini ve yarigapinin
olgisiini gizim yardimiyla bulma

D9. Bir gemberde, birbirine esit kiriglere ait yaylarin élgilerini karsilastirarak
sonucu sdyleyip yazma

D10. Bir gemberde, biri digerinden biiyiik olan kirislere ait yaylarin dlgiilerini
karsilastirarak sonucu séyleyip yazma

Siire: 2 ders saati

Materyal:

Kullamlan drama teknikleri: Donuk imge, rol iginde yazma, &gretmenin role
girmesi

Sinif yerlesim plani:

tahta
- g
Ogretmen E
masasit
sira
—
|51ra | |51ra | |51ra | | sira | |51ra |

GIRIS ETKINLIKLERI:

1.Ogretmen, “Simdi sizden g¢emberler gizmenizi istiyorum. Serge parmaginizi,
omuzlarinizi, ayak bileklerinizi, dirsekleriniz, dizinizi, avug iginizi, basinizi, goziiniizi,
burnunuzu kullanarak cemberler ¢izin. Size ellerimi ¢irparak ritim verecegim,
gemberleri bu ritme uyarak gizin." der.
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2.0gretmen ogrencilerden teknik iz isaretlerinden ‘'Hazir, Dikkat' igaretini
olugturmalarini ister.

GELISTIRME ETKINLIKLERL

1. Ogretmen, "Ormanda kurmus agaglar gérevliler tarafindan isaretlenir ve bir
siire sonra bagka gorevliler isaretli agaglari kesmeye gelirler. Eger isaretli bir kuru
agag izcilerin ates gemberi etrafinda ise kesildiginde ates gemberi iizerine diisebilir
degil mi? O zaman ates ¢emberinde oturan izcilere ne olur?“(6grencilerden bu
durumda ates gemberinde oturan izcilerden birinin ya da birkagin yaralanabilecegini
bulmalari beklenir).

Ogretmen "ben Orman Bakanliginda “izcileri kazalardan koruma" projesine bagkan
olarak tayin edildim. Bu yil bakanligimiza kuru agag kesimlerinde yaralanan 18 izci
sikayet dilekgesi verdi. Izcilerin kuru agag kesimlerinde yaralanmalarini énlemek
amaciyla bir proje gelistirmemiz gerekiyor. Ilk olarak siz miihendislerin ates
gevresinde kesilen agaglarin hangi degisik durumlarda diisebilecegini tespit
etmemizi istiyorum. Simdi 4erli gruplar olusturmanizi istiyorum. Her grup ates
gemberi yakininda bulunan bir kuru agacin kesildiginde ne gibi durumlarda yere
diisebilecegini distinsiin ve farkli durumlari defterlerine gizsin" der.

2. Her grup degisik durumlari tespit edip defterine gizdikten sonra gruplarin
bu durumlari donuk imge ile canlandirmalari istenir. (Ogrencilerden agagidaki
durumlar donuk imge olarak olusturmalar: beklenir)

1. durum 2. durum 3 durum

3. Tiim obalar durusglarini tamamladiktan sonra, obalarin, duruslarini anlatmalari
istenir. Bir oba gizimleri anlatirken sozii kesilip diger bir obanin devam etmesi
istenerek tiim obalarin bu siiregte s6z hakki almasi ve diger obalari dinlemesi
saglanir.

4, Her bir obaya 'Durum 3' iin gizili oldugu bir kagit verilir. Ogretmen, “Eger
yere diisen agag yandaki gibi diismis olsaydi, burada agacin ates gemberine yani
dogrunun gembere teget oldugunu soyleyecektik” der. Dogrunun gembere teget
oldugu bu durumu inceleyiniz." der. Ogretmen burada obabas olarak role girerek

. Degme noktasi ile merkezi birlestir.

. Degme noktast ile merkez arasi uzakhgi 6lg.

. Degme noktasi ile merkez arasindaki dogru pargasi ile teget arasindaki agiyi
olg.

seklindeki ipuglarini vererek 6grencilerin tegetin 6zelliklerini bulmalarini saglar.
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Her bir obaya 'Durum 2' nin gizili oldugu bir kagit

verilir. Ogretmen, "Eger yere diisen aja¢ yandaki gibi

diismis olsaydi, burada dogrunun gemberi kestigi iki nokta

arasinda kalan dogru pargasina kiris adi verecektik” der.

Ogrencilerin bu durumu incelemelerini ister. Burada da

obabas! olarak role girip agsagidaki ipuglarini verir;

e Kirigin orta noktasini bul ve bir isim ver. Kirisin orta

noktasi ile merkezi birlestir.

e Kirigin orta noktasi ile merkez arasi uzakhgi olg.

e Kirigin orta noktasi ile noktasi ile merkez arasindaki dogru pargasi ve kiris
arasinda kalan agry! élg.

Daha sonra ogretmen, 6grencilerin 3. ve 4. maddelerde bulmus olduklar:

sonuglar dogrultusunda, teget ve kirisin 6zelliklerini tekrarlayarak tahtaya yazar;

1. Durum: d dogrusu ile & (M, r) cemberinin hi¢ ortak noktalar: yoktur. Yani
kesismezler. d dogrusu (zerindeki herhangi bir K noktas: alirsak MK/ > r ve d
Ng={}dr.

t

| K

2. Durum: d dogrusu ile & (M, r) cemberinin iki ortak noktalar: vardir. Yani
dogru ¢emberi iki noktada keser. d dogrusu (zerindeki herhangi bir K noktasi
alirsak MK/ < rve d N & ={L, N} dir. Cemberi iki noktada kesen dogrulara,
kesen’ denir. Bir ¢emberin iki noktasini birlestiren dogru par¢alarina bu
cemberin kirisi’ denir.

L

3. Durum: d dogrusu ile & (M, r) ¢cemberinin bir ortak noktasi vardir. Yani
dogru ¢emberi bir noktada keser. Sekildeki IMS| = r ve d N ¢ = {S } dir.
¢emberle bir ortak noktasi olan dogrulara, cemberin tegeti’ denir. Ortak
noktaya ‘tegetin degme noktasi’ denir. Asagidaki sekilde tegetin degme
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noktas: Sdir. Tegetin degme noktasi olan S ile merkezi birlestiren dogru
pargasi, tegete diktir. IMS] L d dir. Sekilde s(MST) = 90°. Kisaca, bir cembere
teget alinan dogru, degme noktasinda yarigapa diktir.

T

7. Obalara, gemberde ayni uzunlukta iki tane kiris olan yandaki durum verilir.
Ogretmen, "Buradaki devrilen esit uzunluktaki kiitiiklerin atese uzakliklari hakkinda
ne sdylersiniz? * der. Ogretmen yine obabasi roliinde agagidaki ipuglarini verir;
Ipuglar:

J Kirigleri isimlendirin.

o Kiriglerin uzunluklarini 6lgip karsilagtirin.

o Kirislerin merkeze uzakliklarini 6lglip karsilagtirin.

) Kirigslerin uzunluklari ve merkeze uzakliklar
hakkinda ne séylersiniz.

. Cevabinizi diger obalarin bulduklari  sonuglarla

karsilastirin; onlar da ayni seyi bulmuslar mi?
Bu ipuglarinin sonunda 6grencilerin “ayni uzunluktaki kiriglerin, gemberin
merkezine uzakliklarinin esit oldugunu bulmalari” beklenir.

8. Obalara iki farklh uzunlukta kiris igeren yandaki resim verilir. Burada da
atesin ¢evresine diismiis iki tane kiitik vardir fakat kitiiklerin uzunluklar:
birbirinden farkhdir. Bu farkh uzunluktaki kiriglerin atese uzakliklarinin incelenmesi
istenir. Obabagi roliindeki 6gretmen asagidaki ipuglarini

verir;

Ipuglar:

. Kirigleri isimlendirin.

o Kiriglerin uzunluklarini 6lgiip karsilagtirin.

o Kirislerin merkeze uzakliklarini 6lglip karsilagtirin.

) Kirigslerin uzunluklari ve merkeze uzakliklar

hakkinda ne séylersiniz.

o Cevabinizi diger obalarin bulduklari sonuglarla karsilastirin; onlar da ayni

seyi bulmuslar mi?

Burada 6grencilerin farkli uzunluktaki kirislerden uzun olaninin gemberin merkezine
daha yakin oldugunu bulmalari beklenir.

9. Ogretmen, “Atesin cevresine iki tane kiitiik diigtiigiindeki duruma geri
donelim. Atesin gevresindeki kiitiiklerle ugrasirken atesimiz sondii. Daha da kotiisii
atesin yerini kaybettik. Atesi eski yerine nasil yerlestirebilirsiniz? * der. Bu kez
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kampin yakininda bulunan yiiz yasindaki bir aga¢ roliine girerek, "Kiriglerin orta
noktalarinin yarigapa dik oldugu bilgisini hatirlayin” ipucunu verir.

Burada dgrencilerin, ayni gembere ait farkl kiriglerin orta noktalarindan ¢ikilan
dikmelerin kesim noktalarinin, merkez oldugunu bulmalari beklenir.

10. Ogretmen, “"Ates ¢emberinde kargi tarafa gember iizerinde yiiriimeden
gegmek istiyorsunuz. Bu gegiste hangi yoldan giderseniz buradaki en uzun yoldan
ge¢mis olursunuz? * der. Ogrencilerden istenen, atesin gevresindeki ¢emberden
yararlanarak buradaki en biiyiik kirigi bulmalaridir.

Ogrencilerin en biiyiik kirigin ¢ap oldugunu bulmalari beklenmektedir.

11. Ogretmen, “Kiitigin bir ucundan dijer ucuna ¢ember iizerinden
yliridiglimiizde bir yay gizeriz. Gegtigimiz yola 'YAY' adi verilir. Birbirine esit
boydaki kiitiiklerin baslangicina ve sonuna isaret koyalim. Simdide obadan biri bu
yaydan yiirisiin. Diger yay igin de ayni islemi tekrarlayalim. Bu iki durumda alinan yol
igin ne soylersiniz?" diyerek ayni kirise ait yaylarin uzunluklarini karsilagtirmalarini
ister.

Burada ogrencilerin es uzunluktaki kirislere ait yaylarin uzunluklarinin da esit
oldugunu bulmasi beklenir.

12. Ogretmen, bu kez, "Cembere diigen birbirinden farkli boydaki kiitiiklerin
olusturduklar: yaylar iizerinde yiiriiyerek alinan yollar hakkinda ne séylersiniz? *
diyerek, gcembere diisen boylari birbirinden farkli olan yaylari karsilastirmalarini
ister.

Burada 6grencilerin, uzunluklari birbirinden farkli olan kirislerden, uzun olanina ait
olan yayin daha uzun oldugunu bulmalari beklenir.
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13. Ogrencilerden, kampin nobetgisi olarak bu kamp alanina diisebilecek
kiitiklerin durumlarinin neler olabilecegini anlatan ve gizimler igeren bir rapor
yazmalari istenir.

SONU¢G ETKINLIKLERI

1. Ogrencilerin yazdiklari raporlar sinifta sunulur.

2. Ogretmen tegetin ve degme noktasinin 6zellikleri tekrar vurgular.

3. Ogretmen 6grencilerden bir dogrunun bir gemberi iki noktada kestigi
durumu canlandirmalarini ister. Olugsan kesenin ve Kkirigin ozellikleri tekrar
vurgulanir.

4. Ogretmen c¢emberde bulunan ayni ve farkli uzunluktaki kiriglerin

ozelliklerini ve bunlarin olugturduklar: yaylarla iliskilerini 6zetler.
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DERS PLANI 13

UNITE 6 CEMBER, DAIRE VE SILINDIR

HEDEF 3: Cemberde yay ve agilari kavrayabilme

D1. Bir gember iizerinde belirtilen noktalarin olusturdugu yaylari gdésterip
sembol kullanarak yazma

D2. Bir gemberde merkez agiy! gosterip sembol kullanarak yazma

D3. Cemberde, bir merkez agi ile bu agimi gordigli yay arasindaki iliskiyi
soyleyip sembol kullanarak yazma

D4. Cemberde, birbirine es yaylari géren merkez agilar arasindaki iligkiyi
soyleyip yazma

D5. Cemberde, biri digerinden biiyiik yaylari géren merkez agilar arasindaki
iliskiyi soyleyip yazma

D6. Cemberde, bir gevre agiy! gosterip sembol kullanarak yazma

D7. Cemberde, bir cevre agi ile bu agimin gordigii yay arasindaki iliskiyi
sdyleyip yazma

D8 Cemberde, ayni veya es yaylari géren gevre agilarin dlgileri arasindaki
iliskiyi soyleyip yazma

D9. Cemberde, gapi goren gevre aginin dlgiisiini sdyleyip yazma

D10. Cemberde, ayni yay: goren merkez agiyla gevre agi arasindaki iligkiyi
sdyleyip yazma

Siire:3 ders saati

Materyal: Isildak

Kullamlan drama teknikleri: Donuk imge, toplanti diizenleme, 6gretmenin rol
almasi

Sinif yerlesim plani:

tahta
. 2
Ogretmen s
masasi
sira
|51ra | |s1ra | |51ra | | sira | |s1ra |

GIRIS ETKINLIKLERI:

Ogretmenin, "Sinifta miizik egliginde dolagyoruz. Simdi bir ¢ember olusturduk.
Cember zerinde yiiriiyoruz. Yiiriylsiinizi yavaslatin, yavas yavas yiiriiyoruz. Simdi
ylriylistimizi hizlandirdik. Yagmurlu bir giinde eve ulasmaya galisiyormus gibi
yliriyorsunuz. Arkanizdan bir katil takip ediyormus gibi yiirdyiin. Durun, simdi geriye
doniip cember iizerinde diger tarafa dogru yiirliyoruz. Vakit gegirmeye galistyormus
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gibi yiirdylin. Vitrinlere bakiyorsunuz. Elimi ¢irptigimda 7 kisiden olusan ¢emberler
olugturun” yonergeleri ile 6grencilerin sonraki etkinlikler igin hazir olmalari saglanir.

GELISTIRME ETKINLIKLERL

A

B

PrSUre

1 Ogretmen, “"A ve B noktalari arasina diigen kiitiigi AB yayr olarak
gosteriyoruz." diyerek tahtaya yazar. “"Simdi onceki etkinlikte olusturdugunuz
gruplariniz igerisinde bir gember olusturun. Bu gember lizerinde bir yay gosterin. Bu
gemberde bagka bir yay gosterin.” der.

2. Ogretmen, role girerek, "Arkadaglar yine kamptayiz. Fakat bu kez kamptaki
izciler degil, bir kampta bulusan egitimci liderlersiniz, ben de kamptaki bag liderim.
Aranizdan, benden sonra bas lider olacak arkadasimi segmek istiyorum. Yine gruplar
halinde galisacaksiniz ve size yonelttigim sorulara yanit vereceksiniz." der.

3. Ogretmen, "Obadan bazi izciler bagka bir kampa gittiler. Ates ¢emberinde
duran az sayida egitimci lider kaldi. Atesi yerinden oynatamiyoruz ve o6nceden
¢izdigimiz atese esit uzaklikta belirlenen gember seklindeki

durma yerlerini de degistiremiyoruz. Bu az sayidaki kisinin

yine atesten esit sekilde yararlanmasini ve yine ¢ember

lizerinde durmasini istiyoruz. Fakat bos kalan yerlere bosuna

atesin i1sisinin gitmemesi gerek. Bu durumda atese ne yapalim

ve/veya sizlerin nasil durmasi gerekiyor?" der. Gruplar kendi

i¢lerinde tartisiriar.

Burada 6grencilerin ates ¢emberinde merkez agilar

olusturarak atesin sadece bu agi iginde kalmasini saglamalari beklenir.
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4, Ogretmen tahtaya, kdsesi gemberin merkezinde olan agiya, 'merkez agr’

s

yay' denir.

5. Ogretmen, “Ates eskiden kag derecelik alani isitiyordu? Buradaki aginin
diye sorar, gruplarin diigiiniip, gerekli 6l¢iimii yapip, cevabi bulmalari igin siire verir.
Ogrencilerden, ates eskiden 360° isitirken simdi daha kiigiik bir agt isittigini

.....

olglisiine esit oldugunu yazar.

6. Ogretmen, "Ategin ¢evresinde, sayilari azalan izciler, yan yana degil de, iki

ayri yerde dursalar nasil bir durumda olurlardi? Bu durumu her grup bir fotograf ani

ile gostersin.” der.

Ogrencilerin yandaki sekilde oldugu gibi ayni cember iizerinde iki tane merkez agi
olugturmalar: beklenir.

7. Ogrencilere, olusturduklari fotograf anlarinda durduklari yayin uzunlugu esit
oldugunda, bu izcilerin atesten yararlanma agilarinin (merkez agilar) belli bir 6zellige
sahip olacagini sdyler. Egitimci liderler olarak, bu agilara iliskin &zellikleri
bulmalarini istedigini soyler.

Burada 6grencilerin esit uzunlukta yaylari goren merkez agilarin élgilerinin esit
oldugunu bulmalari beklenir. Ardindan 6gretmen tahtaya esit uzunluktaki yaylari
goren merkez agilarin élgiilerinin esit oldugunu yazar.

8. Ogretmen 6grencilere tiim sinifin hep birlikte bir cember iizerinde farkl
uzunluktaki yaylari géren merkez agilar canlandirmalarini séyler. Burada farkli
uzunluktaki yaylari géren merkez agilarin élgiileri arasindaki iliskiyi bulmalarini ister.



254

Burada biiyiik yay! goren merkez agisinin 6lgiisiiniin daha biiyiik oldugunun bulunmasi
beklenmektedir.

9. Ogretmen, “Hava karardi ve ategimiz séndii. Birbirinizi gérmekte
zorlaniyorsunuz. Aydinlanmak igin elimizde 1sildak var. Ates cemberinde, yine
cemberi doldurmayacak kadar kigisiniz, GEMBER UZERINDE DURAN BIR KISI,
isildak yardimiyla sizleri nasil aydinlatabilir?® diye sorar. Ogrencilerin cevabi
bulmalari igin siire verilir. Burada 6grencilerin gevre agiy diisiinebilmeleri beklenir.

10. Ogretmen tahtaya kosesi cember iizerinde olan ve kenarlari gemberi kesen
agllara, ‘gevre ag!' denildigini, gevre aginin kenarlari arasinda kalan yaya ‘gevre aginin

censee

11. Ogretmen, “Yandaki gibi, ates ¢emberi iizerindeki bir izcinin igildak ile
gemberde aydinlattigi ve iizerinde izcilerin bulundugu bélgenin (yayin) uzunlugu
nedir? Yayin uzunlugu ile aydinlanma agisi arasindaki iliski nedir?" der, 6grencilere
diigiinmeleri igin siire verir. Siire sonunda gruplara cevaplarini sorar. Cevaplar
sinifta tartigilir.

Ardindan o6gretmen gevre aginin 6lgiisiiniin gordiigii yayin 6lglisiine esit oldugunu
sdyler ve tahtaya yazar.

12. Ogretmen, “Yandaki sekilde oldugu gibi iki tane 1gildak olsa ve ¢ember
lizerinde, yine izcilerin bulundugu, ayni baslgeyi (ayni yayi) aydinlatsalar, aydinlatma
agilart hakkinda ne séylersiniz?" diye sorar. Ogrencilere diisiinme ve grup iginde
tartigma siiresi verilir. Siire sonunda gruplardan cevaplar alinip sinifga tartigihr.
Burada ayni yayi goren gevre agilarin élgiilerinin esit oldugunun bulunmasi beklenir.
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13.  Ogretmen, “Yandaki sekildeki gibi bir kisi 15tk tuttu ve goriinen kisim
aydinlandi. Aydinlanan bélgenin kdseleri birlestirildiginde fark ettik ki bu gapa esit.
Aydinlanma agisini inceleyin, slgiin." der. Olgiim yapilmasi ve grup iginde bu durumun
tartigilmasi igin siire verir. Burada 6grencilerin ¢api goren

gevre aginin 90° oldugunu bulmalar: beklenir. Daha sonra

ogretmen tahtaya bu bilgiyi yazar.

14, Ogretmen, "Sinifta hep birlikte ayni yay! goren cevre ve merkez agiyi bir
fotograf ani ile canlandirin ve bir siire donarak, bu fotograf anini gosterin” der.
Ogrenciler, istenen fotograf anini gosterdikten sonra, buradaki ayni yay aydinlatan
ates agisi (merkez agi) ile bu agi arasindaki iligkiyi bulmalarini ister. Bas lider
roliinde agagidaki ipuglarini verir.

Ipuglar:

. Isildak agisinin 6lgisiind bulun.
o Ates agisinin 6lgisiind bulun.

o Bu agtlari kargilagtirin.

Burada 6grencilerden ayni yayi géren merkez aginin olgiisiiniin
gevre aginin olgisiniin iki kat1 oldugunu bulmalari beklenir. Daha
sonra 6gretmen bu bilgiyi tahtaya yazar.

SONU¢ ETKINLIKLERL

1. Ogrencilerden, gézlerini kapatip, cevre ve merkez agiyi diigiinmeleri istenir.
2. Gruplardan her birinin asagidaki durumlardan bir tanesini kendi ciimleleri ile
agtklamalart istenir;

P

a merkez ag! ile gordiigii yay arasindaki iligki

b birbirine es yaylari goren merkez agilar arasindaki iligki

c biri digerinden biiyiik yaylari goren merkez agilar arasindaki iligki
d bir gevre ag! ile bu aginin gordigii yay arasindaki iligki

e ayni veya es yaylari goren gevre agilarin slgiileri arasindaki iligki
f ayni yayi géren merkez agiyla gevre agi arasindaki iligki

3. Gruplardan her birinin asagidaki durumlari birer fotograf ani ile
canlandirmalari istenir.

a. merkez ag!

b. yay

c. birbirine es yaylari géren merkez agilar

d. gevre agl

e. ayni veya es yaylari goren gevre agilar

f. ayni yay géren merkez ve gevre ag!
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DERS PLANI 14

UNITE 6 CEMBER, DAIRE VE SILINDIR

HEDEF 4: Cemberi ve gemberin merkezine farkh uzakliklardaki dogrular:
gizebilme

Davraniglar:

D1. Merkezi ve yarigapi verilen gemberi arag ve gereg¢ kullanarak gizme

D2. Cemberin merkezine olan uzaklgi verilen bir dogruyu gizme

D3. Bir gembere, (izerindeki bir noktadan pergel ve cetvel yardimiyla teget
gizme

D4. Bir gembere, disindaki bir noktadan pergel ve cetvel yardimiyla teget
Gizme

D5. Bir gembere, (izerinde veya disinda verilen noktadan cizilebilecek tegetlerin
sayisini séyleyip yazma

Siire: 1 tane

Materyal:

Kullanilan drama teknikleri: Donuk imge, uzman rolii, 6gretmenin rol almasi,
geriye donis

Sinif yerlesim plani:

tahta
. a
Ogretmen s
masasi
sira
|s1ra | |51ra | |s1ra | | sira | |51ra |

GIRIS ETKINLIKLERI

1. "Hep birlikte, el ele bir gember olusturun. Simdi herkes durdugu yeri
degistirsin. Omuz omuza bir gember olusturalim. Yine herkes sinif iginde 20 sn.
dolagsin. Kol kola bir ¢cember olugturalim. *

2. "Herkes sagina donsiin, gember izerinde yiiriyoruz. Simdi tam ters yonde
ylrdyiin. Simdi geri geri ve oldukga yavas yiiriyoruz. Simdi ileriye dogru ama agir
gekimdeki goriintii gibi yiiriyoruz. $Simdi 2 adim ileri, 5 adim geri yiiriiyoruz."

GELISTIRME ETKINLIKLERL

1. Ogretmen, "Ates ¢emberinin digina bir kiitiik diigti. Simdi 5 erli gruplar
halinde bu kiitiigiin diislis anini bir donuk imge ile canlandirin. * der.
2. Ogretmen, “Hepimiz gizimden sorumlu devlet bakanliginda ¢aligiyoruz. Ben

burada bas gizimciyim. Sizden gemberin a kadar uzagina diismiis bir kiitiigiin resmini
gizmeniz istiyorum. Bu g¢izimi size verilen kagitlara sadece pergel ve cetvel
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kullanarak yapmaniz gerekiyor” der. "Bu g¢izimden dnce su soruyu diisiinmenizi
oneririm; gemberin a kadar uzagini nasil belirlersiniz?" diye bir ipucu verebilir.

3. Gruplar gizimini bitirince, ogretmen “simdi gizimlerinizi bas gizimciye
anlatma zamani” diyerek, her grubun sirayla gizimin nasil yapildigini anlatmalarini ve
gizimi donuk imge olarak canlandirmalarini ister.

4.0gretmen agagidaki resmin gizili oldugu kagitlari 6grencilere dagitir. “Ates
gemberinde nokta ile gdsterilen Gamze ayakta durmaktan yorulmustur. Gamzenin
dayanabilmesi igin bir duvar inga edecegiz. Yalniz bu duvarin sadece Gamze'nin
bulundugu nokta ile temas etmesini istiyoruz. Bu duvari elinizdeki kagida sadece
pergel ve cetvel kullanarak giziniz." der. Burada flashback yapilarak, “Ates
gemberinin etrafina diisen kiitiiklerin ne sekillerde durabileceklerini fotograflarla
canlandiralim. Tek noktada temas eden bu diiz duvara ne isim veririz?" denir ve
ogrencilerin teget ile ilgili bilgilerini hatirlamalar: saglanir.

5.Gruplar gizimlerini bitirince bas ¢izimci olan 6gretmene sirayla gizimlerini
anlatmalari, ardindan olusan sekli canlandirmalari istenir.Daha sonra 6gretmen, bir
gembere, iizerindeki bir noktadan sadece 1 tane teget gizilebilecegini soyler ve
tahtaya yazar.

6.0gretmen, asagidaki seklin gizili oldugu kagitlar: gruplara dagitir. “Kagitlarda ates
gemberinin yaninda nokta ile gdsterilen noktada bir kuru agag yer almaktadir. Bu

s

diisebilecegi yeri sadece pergel ve cetvel kullanarak nasil gizebilirsiniz?" der.

agac
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7.0grencilerden istenilen gizimi yapmalari beklenir. Daha sonra gizimlerini sirayla
anlatmalari ve canlandirmalari igin siire verilir.

Burada 6gretmen tahtaya bir gembere digindaki bir noktadan iki tane teget
gizilebilecegini soyler ve agagidaki sekli tahtaya gizer.

SONUG¢ ETKINLIKLERE

1. Bir cembere, lizerindeki bir noktadan kag tane teget gizilebilecegi sorulur.
Ogrencilerin cevaplarini donuk imge ile canlandirmalari istenir.
2. Bir cembere, digindaki bir noktadan kag tane teget gizilebilecegi sorulur.

Ogrencilerin cevaplarini donuk imge ile canlandirmalart istenir.
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DERS PLANI 15

UNITE 6 CEMBER, DAIRE VE SILINDIR

Davraniglar:

D1. Bir gemberin uzunlugu ile gapimin uzunlugundan faydalanarak, = sayisini
bulma

D2. ¢emberin gevresi ile yarigap uzunlugu arasindaki bagintiyi sdyleyip yazma
D3. Yarigapinin uzunlugu verilen cemberin, uzunlugunu hesaplayip yazma

D4. Uzunlugu verilen bir cemberin yarigap ve gap uzunlugunu bulup yazma

D5. Bir dairenin alani ile yarigap uzunlugu arasindaki bagintiy: séyleyip yazma
D6. Yarigap uzunlugu verilen bir dairenin alamini bulup yazma

D7. Cevresinin uzunlugu verilen bir dairenin alanivi bulup yazma

D8. Yarigapi ve merkez agisinin &lgisii verilen bir gemberde, merkez agisinin
gordiigli yay uzunlugunu hesaplayip yazma

D9. Merkez agisinin gordiigii yay uzunlugu verilen bir ¢emberin yarigapini
hesaplayip yazma

D10. Yarigapi ve merkez agisinin &lglsii verilen bir daire diliminin alanini
hesaplayip yazma

D11. Merkez agisinin 6lgiisii verilen daire diliminin alanindan yararlanarak,
dairenin yarigapinin uzunlugunu hesaplayip yazma

Siire: 3 saat

Materyal:

Kullanilan drama teknikleri: Ogretmenin rol almasi

Sinif yerlesim plani:

tahta
. a
Ogretmen s
masasi
sira
|s1ra | |51ra | |s1ra | | sira | |51ra |

GIRIS ETKINLIKLERI:

Ogretmen, “Miizik esliginde sinifta dolagiyoruz. Miizigi durdurdujumda 1 tane
gember olusturun. Bu gemberin merkezi neresi olabilir? Tekrar dolasiyoruz. Miizigi
durdurdugumda 3 tane gember olusturun.” der. Miizigin sonraki durduruluslarinda 5,
6, 7 gember; sonrasinda ise 1, 2 ve 3 daire olugturmalari istenir. Ogretmen, "Simdi
yine 1 tane daire olusturuyoruz. Bu daireden 1 gember olusturun. * der.
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GELISTIRME ETKINLIKLERT

1. Ogretmen kamp lideri roliinde ‘“izci arkadaglar, kampimiza yeni izci
arkadaslarimizin katilacagi haberini aldik bu arkadaslar igin bir gadir kurmamiz
gerekiyor. Gelecek arkadasglar ¢apt 120 c¢cm. olan bir daire seklinde tabani olan bir
gadir getireceklerini sdylediler. Acaba bu gadirin tabaninin gevresinin uzunlugu ve
tabanin kapladigi alan nedir? Cadirlarini gériip, olgmeden bunu hesaplayabilir
misiniz?" diye sorar.

(Burada 6grencilerden gap-gevre, ¢ap-alan arasindaki iligkiyi  bulmalar
beklenmektedir. Ogrencilerin bu iligkiyi bulmasini kolaylagtirmak iizere agagidaki
gibi yonergeler verilebilir.)

a) Ogretmen “Biiyiikliikleri birbirinden farkl olacak sekilde 4 tane gember
olusturun” der. Cemberlerin gevrelerini uzunluklarini nasil belirleyebileceklerini
sorar. Ogrencilerden gériigleri alinir. (Ogrencilerden gevresini adimlarimizla élgeriz,
iplerle élgeriz gibi cevaplar beklenir).

b) Ogretmen “Simdi sizden sadece bu gemberlerin yarigaplarini élgerek
gevrelerini bulmaya g¢alismanizi istiyorum. Acaba gevre ile yarigap arasinda bir iligki
olabilir mi?" diye sorar.

c) Burada 6gretmen miihendis olarak role girer ve "Asagidaki tabloyu kullanmak
belki size yardimci olabilir" diyerek ipucu verir. Ogrencilerin, bu tabloyu gereken
olgiimleri yaparak doldurmalari istenir.

gevre cap
1. ates gemberi
2. ates cemberi
3. ates cemberi
4. ates gemberi
d) Ogrenciler tabloyu doldurduktan sonra “Ates gemberinin uzunlugu 12,56 m.

olsaydi, ates gemberinizin yarigapinin ne kadar olmasi gerekirdi?” diye sorulur.
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Ogrencilerin, bu sorunun cevabini bulabilmeleri igin, yarigapa bagl olan gevre
formiilinden yararlanmalari gerekmektedir. Formiili bulmakta zorlanirlarsa,
ogretmen yine miihendis roliinde "Arkadaslar tabloda kullanmadiginiz bir kolon var,
bu kolona su an tabloda yer alan veriler arasindaki bir iliskiyi, yani o veriler
arasindaki bir hesaplama sonucunu yazmak isinize yarayabilir’ der. “Cevreyle, ¢ap
arasinda bir iligki gorebiliyor musunuz?”, “Cevreyi, ¢apa badlsek ne olur?" gibi ek
sorular sorulabilir.

e) Burada d&grencilerin, gemberin gevresinin, gapinin 3.1416.., yani, m kati
oldugunu bulmalari beklenmektedir. Ogretmen, “Bir ¢emberin uzunlugu, ¢emberin
gevresinin uzunlugu demektir. Cemberin uzunlugu, ¢api ile ™ sayisinin garpimina
esittir" der ve tahtaya bu bilgiyi yazar.

f) Mihendis roliindeki ogretmen “Yandaki ates gemberinde isinan bélgenin
koselerinde Mehmet ve Tufan bulunmaktadir. Buradaki ates agisi 90 derece
olduguna gore Mehmet ve Tufan'in birbirine

Mehmet uzakhgi ne kadardir? * diye sorar. Ogrencilere,

gerekli hesaplamay: yapmalari igin siire verilir.

9) "Yukaridaki ates c¢emberinde isinan
bélgenin koselerindeki izciler olan Mehmet ve

Tufan Tufan'in birbirine uzakhgr 314 cm ise bu
cemberdeki ates agisi kag derecedir? "
h) Ogretmen yine miihendis roliinde "Yagmur yagdiginda islanmamak ve

atesimizi yagmurdan korumak igin kullandigimiz naylon brandalarimizi, alan 6lgen
makineye koydum ve makinede hepsinin alanlarini buldum. Alanlar asagidaki tablodaki
gibidir."” der ve tabloyu 6grencilere gosterir.

Alan Yarigap
1. ates gemberi
2. ates gemberi
3. ates gemberi
4. ates gemberi
i) "Bu tablodaki bilgilerden yaralanarak, yarigapi .... (siniftaki ates cemberleri

disinda bir deger) olan bir ates gemberini korumak igin gereken branda miktarini
(dairenin alanini) bulunuz". Burada ek olarak “"Cemberin gapi ve alani arasindaki iliski
ne olabilir? Alan capin kag kati?" gibi sorular sorulabilir. Ogrencilerin alanin
yarigapin karesinin 7 kati oldugunu bulmalari beklenmektedir.

SONU¢G ETKINLIKLERI
Ogrencilerle birlikte, konu ile ilgili olarak kitaptaki sorular ¢oziiliir.
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DERS PLANI 16

UNITE 6 CEMBER, DAIRE VE SILINDIR

HEDEF 6: Dik silindirin 6zelliklerini kavrayabilme
Davraniglar:

D1. Silindirin agik sekline bakarak, yan yizi ile tabanlarinin hangi diizlemsel
sekiller olduklarini séyleme

D2. Silindirin yiiksekligini gosterme

D3. Silindirin tabani ile yanal yiizii arasindaki iliskiyi sdyleme
Siire: 1 saat

Materyal:

Kullamlan drama teknikleri: Rolde hesaplama, donuk imge
Sinif yerlesim plani:

tahta
~- a
gretmen S
Og s
masasi

GIRIS ETKINLIKLERI:

Ogretmen, “"Kamp yerinde eglenceli vakit gegirmeye devam ediyorsunuz. Simdi bir
gember olusturup el elel futusalim. Kamp yerine bir kus girdi, kusu gozlerinizle takip
edin. Kus uguyor, bir agaca kondu, agagtan ugtu derenin kenarina kondu, dereden su
igiyor. Kamp alanina, yuvarlana yuvarlana, bir teneke varil geldi, simdi yuvarlanan
varili gozlerimizle takip edelim. Nasil ilerledigini anlamaya galisalim. Kamp alaninda

ce g sensen ee g sesee

.............

bedeninizin nasil oldugunu diisiiniin. Simdi herkes bir agag kiitiigii gibi dursun ve bu
sekilde bir siire donsun.” diyerek dgrencilerin sonraki etkinlikler igin hazir olmasini
saglar.

GELISTIRME ETKINLIKLERL

1. Ogretmen, “"Kamp yerine uzaylilar geldiler ve uzaylilar arkadaglarinizdan
birini uzay aracina hapsettiler. Uzay aract bu cisme (silindir) benziyor. Izci
arkadasinizi bu uzay aracindan gikarmak igin sekli incelemeli, sekille ilgili olarak,
uzaylilarin sizden isteyecegi gorevleri yerine getirmelisiniz." der.

2. Ogretmen, "Her oba kendine verilen cismin ozelliklerini bulsun ve cisimle
ilgili bir rapor yazsin. Raporda cismi olusturan geometrik sekiller ve bu sekillerin
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olglileri verilmelidir." diyerek, 6grencilerin rolde yazmalarini ister ve 6grencilere
raporlarini bitirmeleri igin siire verir.

a. Verilen siirenin sonunda, gruplar raporlarini 6gretmene iletirler. Daha sonra
ogretmen gruplarin raporunu sunmalarini ister.

SONUG ETKINLIKLERI
Ogrencilerin, evde birer silindir kutu yapmalari, bu kutulari nasil yaptiklarini anlatan
ve gizimler iceren bir afis hazirlamalari istenir.
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DERS PLANI 17

UNITE 6 CEMBER, DAIRE VE SILINDIR

HEDEF 7: Dik silindirin alanini ve hacmini hesaplayabilme

Davraniglar:

D1. Silindirin taban alanlarini veren bagintiy1 séyleyip yazma

D2. Silindirin yanal alanini veren bagintiy1 séyleyip yazma

D3. Silindirin tim alamini veren bagintiy: sdyleyip yazma

D4. Taban yarigap: ve yiiksekligi verilen bir silindirin yanal alanini hesaplayip
yazma

D5. Silindirin tim alanini hesaplayip yazma

D6. Silindirin hacmini veren bagintiy: séyleyip yazma

D7. Taban alani ile yiiksekligi verilen silindirin hacmini hesaplayip yazma

D8. Hacim formiilindeki degerlerden herhangi ikisi verildiginde, lgtincli degeri
hesaplayip yazma

Siire: 2 saat

Materyal: Kagit, kalem

Kullanilan drama teknikleri: Rolde hesaplama, toplanti diizenleme

Sinif yerlesim plani:

tahta _
Ogretmen §
masast

GIRIS ETKINLIKLERI:

Ogretmen, "Miizik esliginde sinifta dolagiyorsunuz. Ben miizigi durdurdugumda 2
tane gember olusturun. Tekrar dolasiyorsunuz. Miizik durdugunda, 3 tane, esit
sayida ogrenciden olusan g¢ember olusturun. $Simdi, bu g¢emberlerdeki kisiler
isimlerinin ilk harfine gore siralansin. Bakalim hangi grup daha énce bitirecek. Yine
sinif iginde dolagiyoruz. Mizigi durdurdugumda bir daire olusturun. Miizigi
durdurdugumda bir silindir olusturun. Mizigi durdurdugumda bir tane silindiri
olusturan geometrik sekilleri olusturun.” der.

GELISTIRME ETKINLIKLERL

1. Ogretmen, “Arkadaginizi kurtarabilmek igin uzaylilarin sizden yapmanizi
istedigi ikinci gdrev, bu cismi, size verecekleri renkli kagitlar ile kaplamaniz. Yalniz
kaplama isi sanildigi kadar kolay degil. Kaplama kagidini uzaylilardan isteyeceksiniz.
Uzayhlarin sizden bekledikleri, sizdeki cismi kaplamak igin gereken renkli kagidin
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tam 6lgisiini vermeniz. Size gereken kagidin tam olgiisiinii séylerseniz ve bu miktari
nasil buldugunuzu anlatan bir rapor yazarsaniz, size gereken kagidi ve gerekli
yapistirictyr verecekler. Siz cismi kapladiginizda gorev tamamlanmis olacak ve
arkadasinizi kurtaracaksiniz.

Bu gorev igin asamalar:

a. Cismin tabanlari igin ne kadar renkli kagida ihtiyaciniz var?
b. Cismin yanlari igin ne kadar renkli kagida ihtiyaciniz var?
c. Cismin famami igin ne kadar kagida ihtiyaciniz var?

Bunlari igeren bir rapor yaziniz. Raporun sonuna size r=a ve h=b olan bir silindir
verilseydi kaplamak igin ne kadar kagida ihtiyag duyardiniz, hesaplayip yaziniz." der.

2. Kampa gelirken sadece 1 varil su getirmissiniz. Varilinizin boyutlari r=1 dm.,
h=10 dm. Varile baktiginizda, varildeki suyun, tam olarak yarisinin bittigini
goriiyorsunuz. Obadaki herkes giinde 1 litre su igiyor. Bu durumda, acaba varildeki
su, obaniza kag giin yeter? (Ipucu: varilde ne kadar su kalmis? Bunu nasil élgersiniz?)

SONU¢ ETKINLIKLERL
1. Silindirin alan formiili izerinde konusulur.
2. Silindirin hacminin nasil hesaplanacagi tekrar vurgulanir.
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EVALUATIONS OF LESSON PLANS IN TERMS OF THE DRAMA BASED

EDUCATION CRITERIA

Lesson Plan

Social Metaphor

Analogy with scissors, TV program producer

Make Believe Play

Role of TV program producer

Group work

Groups of four, in listing and forming angles in daily life,
groups of six in TV program producing

The students' role

Walking by drawing zigzags, forming angle by using their body,
imagining scissors, forming scissors (angle), exploring the
properties of scissors (vertical and adjacent angle)

In producing TV program, deciding how they could present the
topic, criticizing the others group presentation,
Communication: In TV program producing and forming scissors
expressing, discussing, negotiating and justifying ideas, trying
to persuade the others

s-1: teachers question,

The teacher's role

Facilitating to develop, express and communicate ideas within
and between groups, to create original positions for TV
program

Participant: As an evaluator of the TV program

Foster communication: By asking questions to other groups
when a group was presenting

Warm-up

activities

Walking in the classroom by drawing zigzag, forming angles by
using their body

Drama techniques

Still image, meeting, TV program, teacher in role

Dramatic moments

Tension of time in preparing TV program

Quieting activities

Presenting TV program




Lesson Plan

Social Metaphor

Analogy with violin string, analogy with the meanings of the
words "“komsd' and “yondes"

Make Believe Play

Role of TV program producer

Group work

Groups of 7-34 while forming lines, groups of six, in TV
program producing

The students' role

Walking in the classroom, forming 3 lines in different
positions by their body and rope, forming violin string,
organizing their positions in forming an angle by altogether,
being an angle at the intersecting point of two lines
Communication: In TV program producing and forming angles
expressing, discussing and justifying ideas

The teacher's role

Facilitator: Facilitating to find different positions for three
lines, develop, express and communicate ideas

Participant: As an evaluator of the TV program

Foster communication: By forwarding students questions to
whole class, by asking questions challenge questions like “are
these following situations constitute different positions for
three lines? A) two parallel lines intersecting with other line
by an arbitrary angle and B)two parallel lines intersecting
with another line by right angle”

Warm-up activities

Walking in the classroom, forming one two or three angle(s)
altogether, forming three angles by using ropes in different
positions

Drama techniques

Still image, meeting, TV program, teacher in role

Dramatic moments

Forming 3 different lines in a position different than the
previous, tension of time in preparing TV program

Quieting activities

Presenting TV program
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Lesson Plan

Social Metaphor

Analogy of finding the shortest rode between two
particular place, relation with the students one of their
favorite hero; Spider-Man

Make Believe Play

The role of in charge of the mission given by the Spider-
Man

Group work

Working in groups while doing the instruction giving by the
mission

The students' role

Active participant: Being a free in warm-up acftivities,
forming triangles and their mediums, altitude, angle
bisectors by ropes and their bodies, working to remove the
Spider-Man's problems

Communication: ~ While drawing in groups, expressing,
discussing ideas with group members, discussing and
justifying their ideas, while whole class discussion
criticizing and advising the others

The teacher's role

Facilitator: Facilitating to explore, develop, express and
communicate ideas in each step of the lesson

Foster communication: Asking for suggestions to their
friends when they were criticizing the others work, asking
questions, and forwarding the students questions to the
classroom.

Warm-up activities

Becoming a tree from a seed in the soil (being a seed,
growing by water and food, becoming a small plant, growing
slowly to be a three, as a three feeling the winds, the
animals on the three, etc.)

Drama techniques

Letters, writing (drawing) in role

Dramatic moments

Interest with the coming letters, overcoming an obstacle
spider man has faced

Quieting activities

Forming triangles and their mediums, altitude, angle
bisectors by ropes and their bodies.
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Lesson Plan

4

Social Metaphor

Relation with the dimension of a triangle house (Checking the
numbers in order to find the measure of constructible house)

Make Believe Play

The role of in charge given by NASA

Group work

Working in groups of four while studying to overcome the
problem posing by the NASA representative

The students' role

Active participant: In warming-up activities, performing the
experiments by straws and rope, discussing the reasons,
speculating an idea related as a solution in the role of in
charge given by NASA

Communication: While working in groups, expressing,
criticizing, discussing ideas with group members, discussing
and justifying the idea they found

The teacher's role

Facilitator: Giving clue when they didn't realize the
relationship between length of a side and the difference of
the length of other two sides in a triangle

Participant: As a representative of NASA

Foster communication: Asking questions, giving clue

Warm-up activities

Counting from 1 to 10 or 10 to 1 in different context
(counting coins, in a boxing ring, counting the last ten seconds
of a space rocket etc...)

Drama techniques

Mantle of expert, meeting, teacher in role

Dramatic moments

Overcoming a problem posing by the representative of NASA

Quieting activities

Solving questions
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Lesson Plan

5

Social Metaphor

Analogy with the irrigation of a garden by jet of waters

Make Believe Play

A irrigation by jet of water, the role of in charge of
writing a letter to a child from underdeveloped country

Group work

Working in groups while forming a triangular area and
irrigating water jets

The students' role

Active participant: Being a water jet irrigating a garden,
writing letters

Communication: Expressing, discussing ideas with group
members

The teacher's role

Facilitator: Facilitating to explore, develop, express and
communicate ideas in each step of the lesson

Foster communication: By asking questions, forwarding
the students questions to the classroom, making
students question the ideas suggested by a classmate,
reinforcing any idea to encourage communication

Warm-up activities

Becoming a flower needed water in a garden

Drama techniques

Letters, still image

Dramatic moments

Quieting activities

Writing letter to a child from an underdeveloped country
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Lesson Plan

Social Metaphor

Make Believe Play

The role of a students whose friend missed a lesson

Group work

Working in pairs during warm-up activities, working in groups
of 3 -10 while forming different polygons

The students' role

Active participant: Drawing polygons, forming polygons by
ropes and their body

Communication:  While forming polygons, expressing,
discussing, criticizing and justifying ideas, asking questions
to the other group

The teacher's role

Facilitator: During the lesson each step of the lesson plan
students can be facilitated to explore, develop, express and
communicate ideas, concept

Foster communication: Asking questions when students
formed a shape, encouraging students to ask questions
related with other groups' shape and telephone conversation

Warm-up activities

Coloring a picture involves polygons

Drama techniques

Telephone conversation, still image

Dramatic moments

Helping a friend who missed a lesson

Quieting activities

Summarizing the concept of polygon
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Lesson Plan

7

Social Metaphor

Analogy with a Pentagon building and its angle

Make Believe Play

The role of a tourist visiting the Pentagon, American
Defense Ministry

Group work

Working all class

The students’ role

Active participant: Forming different polygons by using
their body, being a tourist visiting pentagon, obtaining data
and filling the table

Communication: Speculating, expressing, discussing ideas

The teacher's role

Facilitator: Giving clue when they could not find total
interior angle logically

Participant: As a security guard of a Pentagon building
Foster communication: Asking questions, giving a clue,
encouraging to speculate an idea

Warm-up activities

Forming different polygons hand in hand, shoulder to
shoulder

Drama techniques

Mantle of expert, writing (drawing) in role, teacher in role

Dramatic moments

Trying to protect from a terrorist attack, tension of time

Quieting activities

Solving questions
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Lesson Plan

8

Social Metaphor

Analogy with visiting a country and a country visited by
tourist

Make Believe Play

A role of a fourist visiting a country, a country visited by
tourist, introducing a country

Group work

Working in pairs in warm-up activities, working in groups
while discovering the properties of different quadrilateral

The students’ role

Active participant: Drawing polygons, forming polygons by
ropes and their body, measuring angles, sides of the
quadrilaterals, computing and comparing some properties of
quadrilaterals

Communication: While working for discovering their country
expressing, discussing ideas with group members, while
presenting their works criticizing and advising the other

group

The teacher's role

Facilitator: Asking questions to facilitate them realize an
important point like; “Is a rectangle also be a parallelogram?”
"Is the verse also true?”

Foster communication: Asking questions, encouraging to ask
questions to the other groups, friends

Warm-up activities

Forming different polygons by using their body

Drama techniques

TV program, meeting, writing (drawing) in role

Dramatic moments

Quieting activities

Summarizing the properties of quadrilaterals
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Lesson Plan

9

Social Metaphor

Analogy with plan of lands

Make Believe Play

The role of the engineers from the Ministry of Forestry and
the role of press members

Group work

Working in group of four as an engineer

The students' role

Active participant: Drawing quadrilaterals by finger, nose,
knees, elbows or navel in warm-up activities, measuring and
computing while working on the mission given by the head of
the engineers

Communication: While calculating the number of threes can be
planted, discussing about sides, perimeters of quadrilaterals
with group members, discussing, during the presentation to the
press members discussing as press members and engineers, as
press members criticizing and advising the engineer group

The teacher's role

Facilitator:  Facilitating to discover the perimeter of
quadrilaterals, and communicate ideas in each step of the
lesson

Participant: As a head of the engineers of the Ministry of
Forestry

Foster communication: By asking questions, forwarding the
students questions to the classroom.

Warm-up activities

Drawing imagining squares, deltoids, rectangles, diamonds,
parallelograms and rhombuses in air, on another students back,
on the wall either by finger, nose, knees, elbows, or navel.

Drama techniques

Mantle of expert, meeting, teacher in role

Dramatic moments

Overcome the obstacle posed by the head of the engineers in
The Ministry of Forestry

Quieting activities

Summarizing perimeter of quadrilaterals




Lesson Plan

10

Social Metaphor

Analogy with a game

Make Believe Play

The role of players

Group work

Working in groups of four while playing the game of “the
biggest power board"

The students' role

Active participant: Playing the game of snatching place,
playing the game of “the biggest power board"
Communication: While calculating the power of the boards
(areas) speculating and discussing ideas with group
members

The teacher's role

Facilitator: Giving clues of “begin with the triangular area
(6th board), then use the same idea to calculate the
others”

Participant: Examining Committee member

Foster communication: By asking questions

Warm-up activities

Playing the game of “snatching place” (using the names of
quadrilaterals)

Drama techniques

Teacher in role

Dramatic moments

Finding the correct answer of the challenged question to
win the game

Quieting activities

Summarizing the area of the special quadrilaterals
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Lesson Plan

1

Social Metaphor

Analogy with a scouting camp setting

Make Believe Play

The role of camping scouts

Group work

Working in group as scouts

The students' role

Active participant: Behaving as a scout in a camp, work on a
problems scout facing in the camp like getting the unequal heat
from the fire, protecting fire and themselves from the rain while
getting equal heat

Communication: While drawing in groups, discussing about finding
equal length from the camp fire, how fo protect from rain
without changing equidistant places around the camp fire

The teacher's role

As a scout leader, facilitated to discover importance of being
equ-distant from a

point, and difference between ring and circle, asked questions,
forwarding the

students questions to the classroom like "Is a ball count as a
circle?”, "Is every plate

can count as a circle?”, “"What properties should be satisfied in
order to be a circle?”

Warm-up activities

Walking and singing in a line as if going to a scout camp, talking in
the role of camping scouts

Drama techniques

Still image, mantle of expert, teacher in role

Dramatic moments

Tension of the camping condition: Overcoming the obstacles of
finding the way of

getting the equal heat from the fire

Tension of the rain: Finding the way of protecting fire and
themselves from the rain

while getting equal heat from the fire

Quieting activities

Students were asked to state five objects in the shape of ring
and circle, given time to examine the given hullo hops, asked to
form a ring, circle, asked about the positions of the objects put
exterior or interior region of the circle
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Lesson Plan 12
Social Metaphor Analogy with a scouting camp setting
Make Believe Play The role of engineers working in a project in the Ministry of

Forestry and camping scouts

Group work Working in group as engineers, scouts

The students’ role Active participant: Drawing imagining circles in warm-up
activities, measuring arc, chord, comparing the measurement,
finding rules while working as if the engineers

Communication: While forming different positions of an cut
three and a fire circle as still image discussing and arranging the
places to stand, while working as engineer to find relations
between ,arc, chord speculating and discussing ideas

The teacher's role Facilitator: Facilitating to discover the different positions of a
line and circle and relations between arc and chord

Participant: As a project director and the scout leader

Foster communication: Asking questions

Warm-up activities Drawing imagining circles by using pinky finger, shoulder, elbow,
palm, head, eye, nose ..etfc.

Drama techniques Still image, writing in role, teacher in role

Dramatic moments Finding the different positions of an cut three and a fire circle in
order to protect camping scouts

Quieting activities Summarizing different positions of cut three and fire circle by
forming them with their bodies (summarizing different positions
of aline and a circle)
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Lesson Plan

13

Social Metaphor

Analogy with a scouting camp setting and the possible problems
in camp area

Make Believe Play

The role of camping scouts, scout leader

Group work

Working in group in the role of camping scouts, scout leader

The students’ role

Active participant: Walking on an imagined ring, forming circles,
trying to save the energy of fire when some scouts gone while
protecting the diameter of the fire circle

Communication: While working to find a way to use fire more
effective when some scouts gone, speculating and discussing
ideas

The teacher's role

Facilitator: Facilitating to discover how to save the energy of
fire when some scouts gone in the condition of protecting the
diameter of the fire circle

Participant: As a head of the scout leader

Foster communication: Forwarding the students suggestions for
fire saving problem to the classroom to discuss, e.g. if student
suggest to build smaller fire, asking the whole class "what will
happen if we build smaller fire?”

Warm-up activities

Walking on an imagined ring in different emotional mood,
forming circles

Drama techniques

Still image, meeting, teacher in role

Dramatic moments

Trying to save the energy of fire when some scouts gone while
protecting the diameter of the fire circle

Quieting activities

Summarizing the lesson by forming central angle, arc, inscribed
angle




Lesson Plan

14

Social Metaphor

Analogy with a scouting camp setting and the possible
problems in camp

Make Believe Play

The role of drawers working in the ministry

Group work

Working in groups while forming a tangent as a still image
(constructed by three to a fire circle)

The students' role

Active participant: Forming a ring hand in hand, shoulder by
shoulder, walking on a imagined ring forward and backward,
working in the role of grapier

Communication: While trying to form tangents discussing
and arranging the places to stand, while working as
engineer to find relations between ,arc, chord speculating
and discussing ideas

The teacher's role

Facilitator: Facilitating to discover how to draw a tangent
to a circle from an outside point and a tangent to a circle
from a point on the circle

Participant: As a head of grapier

Foster communication: Asking questions

Warm-up activities

Forming a ring hand in hand, shoulder by shoulder, walking
on an imagined ring forward and backward

Drama techniques

Still image, mantle of expert, teacher in role, flashback

Dramatic moments

Drawing the construction asked by the head of the project
from the Ministry

Quieting activities

Forming tangent to a circle from an outside point and
tangent to a circle from a point on the circle as a still
image
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Lesson Plan

15

Social Metaphor

Analogy with a scouting camp setting and the possible
problems in camp

Make Believe Play

The role of camping scouts

Group work

Working in group of four as scouts

The students' role

Active participant: Forming rings and circle by using
their body, estimating its center, measuring, computing
to find the circumference and area

Communication: While finding the circumference and
area of circle suggesting and discussing ideas

The teacher's role

Facilitator: Facilitating to discover the circumference
and area of circle

Participant: As a scout leader

Foster communication: Asking questions

Warm-up activities

Forming rings and circle by using their body,
estimating the location of its center

Drama techniques

Teacher in role

Dramatic moments

Overcome the obstacle posed by the scout leader

Quieting activities

Solving questions
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Lesson Plan

16

Social Metaphor

Analogy with a scouting camp setting

Make Believe Play

The role of camping scouts working for saving their friend

Group work

Working in group as scouts

The students' role

Active participant: Following bird flying, drinking water
etc, a barrel (a cylinder shape) rolling in the camp are by
using eyes in warm-up activities, measuring the parts of a
cylinder, summarizing area of a cylinder, forming a cylinder
working to find the correct answer of the challenged
question given by the aliens

Communication: While working to save their friend,
discussing and justifying ideas

The teacher's role

Facilitator: Facilitating to discover the parts of cylinder
Foster communication: By asking questions

Warm-up activities

Following a bird flying, drinking water etc, a barrel (a
cylinder shape) rolling in the camp area by using eyes

Drama techniques

Writing (computing) in role, Still image

Dramatic moments

Finding the correct answer of the challenged question
asked by the aliens

Quieting activities

Summarizing parts of a cylinder, forming a cylinder
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Lesson Plan

17

Social Metaphor

Analogy with a scouting camp setting

Make Believe Play

The role of camping scouts working for saving their friends

Group work

Working in group of four as scouts

The students’ role

Active participant: Forming a ring in the correct order of the
first letter of their name, forming shapes consisting of a
cylinder, trying to find the correct answer of the challenged
question given by the aliens

Communication: While working to save their friend, discussing
and justifying ideas

The teacher’s role

Facilitator: Facilitating to discover the circumference and area
of cylinder

Foster communication: By asking questions, forwarding the
students questions to the classroom.

Warm-up

activities

Forming a ring in the correct order of the first letter of their
name, forming shapes consisting of a cylinder

Drama techniques

Writing (computing) in role, meeting

Dramatic moments

Finding the correct answer of the challenged question given by
the aliens

Quieting activities

Summarizing the area and volume of a cylinder
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APPENDIX K

TREATMENT VERIFICATION FORM

Ogretmene Bilgi:

7-A ve 7-B siniflarinda, arastirmaci Asuman Duatepe tarafindan islenen agcilar
cokgenler, cember ve daire konulu derslerde sizde bulundunuz. Bu derslerde
takip edilen ders planlar ekte size verilmistir. Bu ders planlarina bakarak,
islenen derslerle ilgili olarak asagidaki tabloyu doldurunuz. Tabloyu doldurmak
icin, her ders icin 0 ile 5 arasinda bir not vermeniz gerekmektedir. 1 puan,
“Islenen dersin ekteki ders planlariyla ilgisi yok* anlamina gelmektedir. 5 puan
ise “Dersler, aynen ders planinda oldugu gibi islendi“ anlamina gelmektedir.
Latfen her ders icin O ile 5 puan arasinda bir dereceleme yaparak puan veriniz.

Lesson Plan No | O 1 2 3 4 5
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APPENDIX L

THE DRAFT FORM OF ANGLES AND POLYGONS ACHIEVEMENT TEST

Ug dogru birbirine gére kag degisik sekilde bulunabilir? iziniz.

Asagidaki sekilde x, y, z ve v dogrulari ve bu dogrular arasinda kalan agilar verilmistir. Bu
dogrulardan v ile z dogrulari birbirine paraleldir.

Bu dogrular arasinda kalan agilardan ysndes olanlari yaziniz.

Bu agilardan ters olanlari yaziniz.

Bu agilardan komsu olanlar yaziniz.

Bu agilardan ig ters olanlari yaziniz.

Bu agilardan dis ters olanlari yaziniz.

Bu agilardan élgiileri birbirine esit olanlari yaziniz.

A

A
\_é
7]

)
y:

<

Asagidaki segeneklerde verilen kenar uzunluklar: ile tiggen ¢izilip gizilemeyecegini nedenini
belirterek yaziniz.
a)2,5,7 b)9.2,6 c)8,5,5 d)2,6,2

Bir ABC iiggeninde A agisinin &lgiisi 35°, B agisinin élgiisii 55° ise a, b ve ¢ kenarlarinin

Bir ABC liggeninde kenar uzunluklari a = 12 cm, b = 17 c¢cm ve ¢ = 10 cm olarak veriliyor. Bu
licgenin agilarini biiyiikten kiigiige siralayiniz. Siralamanin nedenini agiklayiniz.



285

6. Asagidaki sekilde [BC] // [AL, ACB agisinin 6lgiisii 60° ve BAL agisinin 6lgiisii 30°dir. Buna gére
a. KAL agisi kag derecedir?
b. ABC agisi kag derecedir?
c. BAC agisi kag derecedir?

K

60
B C
7. Asagida SRP iiggeni verilmistir. Sekilde yer alan L, K, T ve Y noktalar: iiggen iizerinde yer

almaktadir. Bu liggende

s(RSY) = s (YSP)
s(SRT) = s(TRP)

|SR| L|PL
ISL| = [RL]
[RY[ = |YP|

a. Kenarortay ya da kenarortaylari yaziniz. Bu dogru pargasi ya da pargalarinin neden kenar ortay

olduklarini agiklayiniz.

b. Aglortay ya da agiortaylari yaziniz. Bu dogru pargasi ya da pargalarinin neden agiortay olduklarini

agiklayiniz.

c. Yiikseklikleri yaziniz. Bu dogru pargasi ya da pargalarinin neden yiikseklik oldugunu agiklayiniz.

S

8. Yandaki sekilde |KL| = |[KM| ve M agisinin élgiisii 100° dir.
K agisinin 6lgiisiinii hesaplayiniz.

K

100°

/

<
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9. Asagidaki sekilde |AB| = |BC| = |AC| = |CD| dir. Bu durumda ACD iiggeninin agilarinin élgiilerini
hesaplayiniz. A

C

10. Asagida verilen sekilde DCB agisinin élgiisii 110°, EAC agisinin élglisii 100°
ise CBA agisinin élgiisiini bulunuz.

D

B

11. Bir ABCD dértgeninde A agisinin élgiisii 65°, B agisinin élgiisii 40° ve C agisinin slgiisi 90° ise a. D
agisinin 6lgisi nedir?
b. A, B, C ve D kogelerindeki dis agilarinin élgiileri kagar derecedir?

12. a) Asagidaki sekillerden gokgen olanlar hangileridir? b) Asagidaki sekillerden gokgen olmayanlar
hangileridir?
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13. Kare ve eskenar dortgenin benzer ve farkli yanlar: nelerdir?
14. Paralelkenar ve dikdortgenin benzer ve farkli yanlari nelerdir?
15. Késegenleri birbirini ortalayan dortgenler hangileridir? Yaziniz.

16. Asagidaki ikizkenar yamukta |AB| = |AD| = 10 cm ve |CD| = 15 cm olduguna gére Bu yamugun
gevresini hesaplayiniz.

A B

D C

17. Bir kenarinin uzunlugu 40 m olan kare seklindeki bir arazi ve bir kenarinin uzunlugu yine 40 m
olan eskenar dértgen biiyiikliigiinde baska bir arazi var. Bu arazilerin gevresi dikenli tel ile gevrilmek
isteniyor. Hangi araziyi gevirmek igin daha ¢ok tel gerekir? Neden?

18. Deltoit seklindeki bir arazinin gevresini hesaplamak igin bu araziye ait ne gibi bilgileri bilmemiz
gerekir? (gizim yapmak isinizi kolaylastirabilir?)

19. Kenar uzunluklar: tamsay olacak sekilde alani 100 birim kare olacak kag tane dikdartgen
gizilebilir? Cizilebilecek dikdértgenleri kenar uzunluklarini belirterek yaziniz.

20. a. Asagidaki sekillerden hangisi ya da hangileri karedir? Neden?

b. Asagidaki sekillerden hangisi ya da hangileri dikdértgendir? Neden?

c. Asagidaki sekillerden hangisi ya da hangileri eskenar dértgendir? Neden?
d. Asagidaki sekillerden hangisi ya da hangileri paralelkenardir? Neden?

e. Asagidaki sekillerden hangisi ya da hangileri yamuktur? Neden?

f. Asagidaki sekillerden hangisi ya da hangileri deltoittir? Neden?

1©@X 5

E ;
/A
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21. Asagida 6zdes karelerden olugan bir sekil verilmigtir. Bu geklin alani 294 cm? dir. Seklin kenar
uzunlugunu bulunuz.

22. Asagida verilen eskenar dortgenin kdsegenleri e = 12 cm ve f = 4 cm dir. Alani bu
eskenardortgene esit olacak sekilde eskenar dortgenler olusturun ve bu eskenar dértgenlerin késegen
uzunluklarini yazin.

23. Asagida ABCD paralelkenarinda [AH] L[DC] ve |AB| = 8 cm, |AH| = 4 cm dir. Buna gére
asagidaki sorulari cevaplayiniz.

a) Paralelkenarin alani kag cm? dir?

b) ABC iiggeni ile ABCD paralelkenarinin alani arasindaki iliski nedir?

A B

B
D H C

24. Alani 40 cm? olan bir yamugun yiiksekligi 10 cm dir.

a) Tabanlar: toplami kag cm dir?

b)  Alt tabanin uzunlugu st tabanin uzunlugunun 2 katindan 1 cm fazla olduguna gére taban
uzunluklarini bulunuz.
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APPENDIX M

THE DRAFT OF CIRCLE AND CYLINDER ACHIEVEMENT TEST

1. Cember ile daire arasindaki fark nedir? Cember ve daireye ornekler veriniz.

2. Bir gember cizip lizerinde yarigapini gosteriniz. Baska bir yarigap daha
gizilebilir mi? Agiklayiniz.

3. M merkezli, 4 cm. yarigapl bir gember ile [MA| = 3 cm, [MB| =5 cm ve
[MA| = 4 cm olan A, B ve C noktalari veriliyor.

a. Bu duruma uyan bir sekil giziniz.

b. A, B ve C noktalarinin gembere gére konumlarini belirtiniz.

4. Asagida merkezi M ile gosterilen bir gember ve bu gemberin disinda bir K
noktasi verilmistir. K noktasindan gegen ve bu gembere teget olan kag tane
dogru gizilebilir? Ciziniz.

K

5. Yarigap uzunlugu 6 cm olan bir cemberin, |AB| = 11 cm, |CD| =9 ve |EF| =7
olacak sekilde 3 tane kiris giziliyor.

a. Bu kiriglerin yaylarini kiigiikten biiyiige dogru siralayiniz.

b. Bu kirigleri merkeze olan uzakliklarina gére siralayiniz.

6. Yarigap uzunlugu 10 cm olan bir gembere, uzunlugu 25 cm olan bir kiris
gizilebilir mi? Neden?

cenges e

yaziniz.

a. b.
B B A

C

8. Bir dogru bir gembere gore hangi durumlarda bulunabilir? Yaziniz ve
ornekleri giziniz.
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9. Bir dogru bir gemberi en gok kag noktada kesebilir?

10. Asagida M merkezli bir gember verilmistir. DMC agisi 80° ise BC kiigiik
yayinin 6lgisi nedir?

K

11. Asagidaki segeneklerde gdsterilen agilarin ne tiir agilar olduklarini yanlarina
yazin. Adini bilemedikleriniz var mi?

&
&
5}

d’®>
12. Yandaki sekilde [AD] ve [BC] kirisleri estir, AB ve

DC yaylarinin élgiileri toplami 200° olduguna gore AD ve BC A
yaylarinin élgilerini bulunuz.
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13. Asagidaki sekilde K, L ve M noktalari gemberin iistiindedir. KL yayinin 6l¢isii
110°, M yayinin 6lgiisii 90° olduguna gore, KLM agisinin ve KM yayinin 6lgiisiini

bulunuz.
L

14. Yandaki sekilde BAC agisi ¢cevre agi, BOC agisi ise merkez
agidir. BOC agisi 87° olduguna gdre, BC yayinin ve A agisinin
olglsiind bulunuz.

B

15. Ayni fiyata satilan 10 cm. ¢apli pizzay! mi yoksa kenar uzunlugu 9 cm. olan kare
pizzay! mi almak daha avantajhdir?

16. Bir bisiklet tekerlegi 62800 m. de 50 kere déniiyorsa tekerlegin gapi nedir?

17. Asagidaki sekilde bir seklin haritasi verilmistir. Bu sehirde A ile gosterilmis
noktada bulunan banka bir hirsiz tarafindan
soyulmustur. Gorgi taniklart hirsizin bir
otomobile binip kagtigini soylemislerdir. Gérgli
taniklarinin hirsizin binip gittigini soyledigi
otomobil markasi saatte 200 km hizla gidebildigi
tespit edilmistir. Bu durumda soygundan 2 saat
sonra hirsiz kag kilometrelik bir alan iginde bulunabilir?

A‘

18. Asagidaki M merkezli bir gember verilmigtir. BMA agisinin élgiisii 85°, [MB| = 10
cm olduguna gére A

a. Kiiglik ve biiyiik AB yaylarinin uzunluklarini

b. Olusan kiigiik ve bliyiik daire dilimlerinin alanlarini

bulunuz.

19. Sekildeki merkezi M olan cemberin bir kirisi
[AB] dir. BMA agisit 90°, |AB| = 5 cm olduguna gére pembe ile tarali bélgenin alani
nedir?
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20. Bir silindir hangi geometrik sekillerden olusur?
21. Bir silindirin agik halini giziniz. Burada silindirin yiiksekligini gosteriniz.

22. Taban yarigapi 10 cm olan bir silindirin yanal alaninin boyutlari hakkinda ne
soylersiniz?

23. Taban yarigapt 6 cm, yiiksekligi 4 cm olan bir kavanozda satilan fistik ezmesi 3
milyon lira ise, taban yarigapi 12 c¢m, yiiksekligi 10 cm olan bir kavanozdaki ayni
marka fistik ezmesi kag lira olabilir?

24. Bir silindirin igine yiizde 20 daha fazla su koymak igin hacmini nasil
degistirebilirsiniz?

25. Taban dairesinin gapi 1 metre, yiiksekligi 2 metre olan silindir seklinde biiyiik
karton bir kutu yapmak istiyoruz;
a. Bu kutunun alt ve iist kapaklarini yapmak igin ne kadar kartona ihtiyag vardir?
b. Kutunun yanal alanlarini yapmak igin ne kadar kartona ihtiyag vardir?
c. Kutunun tamamini yapmak igin toplam ne kadar mukavva kullanilacagini bulunuz.
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APPENDIX N

TURKISH EXCERPTS FROM INTERVIEW WITH STUDENTS

(sayfa 106)

Mesela derste izciler olduk. izciler atesin cevresinde en iyi sekilde 1sinmak icin
ne yapacaklarini filan ddstniyorlardi Tam bir yuvarlak olusturdugumuzda
hepimizin atesten esit isinacagimizi gordik. Merkezde ates vardi. Mesela bir
agac duslince teget oluyordu, kiris oluyordu filan. Drama deyince... geometri
¢ok zor bir ders, iste bu dersi biraz daha kolaylastirmak icin yapilan ¢alismalar.
Mesela izci kampinda, cemberin merkez noktasini ates olarak tanimladik. Sonra
onun etrafinda 1sinmak icin yerlestik. Bdylece bir daire olustu. iste merkez agiy!
o6grendik bdylece... Yani kisacasi drama zor bir dersi daha kolaylastirmak igin
yapilan ¢alismalardir (1-S1).

Drama hayatin bir parcasidir, gergcek hayat gibi. Mesela buradaki rollerimiz,
gercek hayatta olanlar gibi. Mesela bir Orimcek Adam. Biz Orliimcek Adami
televizyondan biliyoruz zaten. Sanki gergekten Orlimcek Adamdan mektup
almisiz gibi oldu. Ve izcilerde gercek hayattan. izcilerde zaten normal hayatta
atesin etrafinda dlizgln bir sekilde siralanirlar (2-S2).

Drama daha iyi anlamami sagladi, konulara konsantre olmami sagladi.
Matematik zor bir ders oldugu igin, eskiden kolay konsantre olamiyordum. Ama
gunlik hayat érnekleri derse baglanmami sagladi (3-S3).

Gunlik hayattan seyler 6grendigimiz icin zevkli geldi. Daha zevkli olunca da
daha iyi anliyorsunuz. Daha iyi 6grenmemi sagladi bu sekilde (4-S4).
Yasamdan orneklerle daha edlenceliydi...Yasamdan o&rnekler daha mantikli
geldi... izciler, glinlik hayat érnekleri daha anlasilir oldu... Drama dikkatimizi
cekti, mesela biz izciler bdyle yapiyor diye dustindik ve bu bizim ilgimizi ¢ekti
(5-S6).

Dogal ornekler verildigi igin kamptaki izciler gibi, agaclar gibi, daha iyi kavradik
(6-S7).

Cizgi film kahramanlari, mektuplar, iplerle filan hepsi normal hayattan.

Matematigin hayatimizla ilgili oldugunu anladik (7-S8).
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Ogrenmeyi kolaylastirdi. Oriimcek adamla filan 6grenince, sanki oyun gibi oldu,
bizde kolay 6grendik...Cemberdeki izci olunca mesela merkez aglyi, ¢cevre aglyi
anladim. izciler benim 6grenmemi etkiledi (8-S9).

Ornekler gevremizdendi. Biz zaten onlari biliyoruz, o yiizden ilgilenmek istedik,
beynimizi kullanmak izledik.....Glnlik hayattan &6rnekleri islerken, ne zaman
gerekli olacagini goérdik. Simdi ben disarida baktigimda, geometrik sekiller
olusuyor kafamda. Bu 6grenmek icin giizel bir yol. Matematigin hep bu sekilde
ogretilmesini isterdim. Clnku glnlik hayattan olunca, daha eglenceli oluyor,
daha cok ilgileniyoruz ve katiliyoruz. Clnkul biz hayattaki seyleri bildigimiz icin,
hayatla karsilastirabiliyoruz (9-S10).

Gunlik hayatimizdan oldugu igin, bize daha tanidik geldi. Normal hayatimizda
bunlar oluyor zaten. Bu da kolay olmasini sagladi... Ogrendiklerimizin bize ne

zaman gerekecegini gérmus olduk (10-S12).

(sayfa 108)

Mesela sinavda diyelim ki, ben sinifta yaptigimiz seyleri kolaylikla hatirladim ve
sorulari gézdum. Derste yaptiklarimiz kalici olmasini sagladi yani (11-S1).
Gorerek 6grendigimiz igin, daha kalici oldu tabi. Sadece yazip ge¢miyorduk,
gorerek dgreniyorduk, bu da kalici olmasini sagladi (12-S2).

Neyin ne oldugunu 6grendik. Gergekleri kendimiz buldugumuz igin, aklimizda
tutabiliyoruz. Mesela, siz bize 1 sayisi sudur diye vermediniz. Biz kendimiz
bulduk degerini. Siz bize degisik seyler verdiniz, biz onlari gérdik, olgtik, ve biz
bir matematiksel bir sonuca vardik. Hangi sayilarin tiggen yapabilecegini hangi
sayllarin yapamayacagini bulduk. Yani bu ylizden daha iyi anladik ve bunlarin
hepsi artik bizim aklimizda émdur boyu kalir (13-S3).

Derste yaptigimiz seyler hep aklimizda kaldi. Oriimcek adami hig
unutmayacagiz (14-S5).

Drama yaparak, yaptiklarimiz akhimizda kaldi. Biz her seyi hatirliyoruz simdi.
“Ben bu etkinligi yapmistim, hatirliyorum” diye distintyoruz (15-S6).

Kendiniz buldugunuzda, kendiniz icat etti§inizde yani, daha ¢ok 6greniyorsunuz,
daha iyi ©6greniyorsunuz... Eski bilgilerinizi hatirfliyorsunuz, zihninizi
tazeliyorsunuz. Boylece de daha iyi 6greniyorsunuz. Etkinligin icinde oldugunuz
icin, daha iyi anliyorsunuz... Bunlar sayesinde, bilin¢li ve anlayarak

yapabilecedimi fark ettim. Bilingli olarak yapinca, bilgileriniz saglamlasiyor. Bu
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da kalici yapiyor. Mesela kimse Ug¢gen i¢ acilarini sormayacak normal hayatta
ama biz bu bilgilerle guinlik hayattaki sorunlari ¢dézebilecegiz (16-S8).

Nasil desem geometrinin temelini 6grendik. Yani biz herseyin sebebini anladik.
iste direk mesela merkez aci deyip gegseydik, Ne hangi merkez aci? Merkez
acl ne? Hemen o6yle kolayca 6grenilmiyor ama biz bunu izciler gibi yapinca.
izciler iste nasil isinabilir?izciler iste merkezde duran atesle nasil alakadar
olabilir? Bunlarin hepsini biz drama yontemi ile 6grendik. Ama eger biz bunu
bdyle yapmasaydik gelip gidiyor gibi bir kulagimizdan girer bir kulagimizdan
cikardi. Hatirlamazdik bir daha (17-S9).

Gorerek ogrendigimiz icin ezberci olmadi, kalici oldu. Bu da daha iyi anlamami
sagladi ve ezberlemekten kurtardi. Geometriyi sevmeye basladim boylece (18-
S11).

Mesela biz sekilleri bedenimizle yaptik. Boylece seklin nasil olustugunu gorduk.
Ezberleseydik kisa zamanda unuturduk. Ama 6grenince unutmazsiniz. Bu da
kalici yapar (19-S12).

(sayfa 110)

Ezbere degildi bi kere. Gérseldi. Bu ylizden kolay 6grendik (20-S1).

GoOzunlUzle goérerek vyaptidinizda, daha etkili oluyor. Bu derste gorerek
yaptidimiz igin, daha iyi 6grendik (21-S2).

Matematik sadece aciklamalardi eskiden. Hicbir gorsellik yoktu. Matematikte
olmaz, ne gosterilecek diye disitnirdim. Bu derste bunu gérdiim. Glinimuzde
artik, egitimin goérsel olmasindan deneylere dayali olmasindan filan bahsediliyor,
drama bunu saglayabiliyor...Mesela biz 11 nin degerini bulduk, acilari, Gg¢genleri
filan. Bir tg¢genin nasil olustugunu, olusup olusamayacagini. Daha bir ¢ok sey
goérduk. Ve bunlarin hepsi artik bizim akhmizda émur boyu kalir. Clinki gorsel
egitim, gorerek dgrendik gérerek 6grendigimiz igin bizim igin daha kalici oldu
(22-S3).

Gorsel olarak gordigumizde daha cok ilgileniyoruz ve 6nemli noktalari daha
kolay yakalayabiliyoruz. ilerde hayatimizda karsilastigimiz sorunlari da bunun
yardimiyla ¢6zebiliriz (23-S8)..

Gorerek 0grendik, ve ezberden uzak oldu (24-S11).



296

(sayfa 110)

Hersey grupga yapiliyordu. Grupga yaptigimizda, birlikte yapmaktan zevk aldik,
ayrica yapabilecegimizi de gérmis olduk (25-S1).

Eskiden herkes kendi basina defterine yazardi, simdi hep birlikte calistik
derslerde (26-S3).

Zarflar verdiniz, iste pipet, ipler filan, Bundan lg¢gen yapilir mi? Sundan Ulg¢gen
yapihr mi? Yani arkadaslarimla calismamiz gerekti. Bize isbirligi yapmayi
dgretti. isbirligi yaptigimizda daha zevkli oluyor ve de yanlis yapmamiz daha da
zorlasiyor. Onlarla daha iyi calistik motive olduk (27-S4).

Birlikte calismayi 6grendik. iste grup calismasinda herkesin gorevi var,
sorumluluk duygusu gelisiyor insanin (28-S7).

Herkes birbirine yardim ediyordu. Dersler bana gére sanki oyun gibi geciyordu.
Ben arkadasima bir sey 6grettim, arkadasim da bana bir sey 6gretti. Herkes
birbirleriyle bilgi aligverisinde bulundular. Bir sey yaparken bagkasinin neler
yaptigini da gézluyorduk. Bu da dgretici oldu (29-S9).

Birlikte calistik, birbirimize yardim ettik. Anlamadigimiz seyleri birbirimize
sorabildik.... DuslndiUklerimizi arkadaslarimiza sodyledik ve arkadaslarimizia
tartisabildik, onlarinda fikirlerini aldik, o zaman arkadashdimiz da gelisti (30-
S10).

Birlikte galistik, calisirken, birimizin eksigini 6blurimuaz kapatti (31-S11).

(sayfa 111)

Sinifta mizik olmasi eglenceli yapti geometriyi (32-S1).

Kesinlikle daha eglenceliydi. Mesela kendi ellerimiz, kollarimizla, iplerle filan
geometrik  sekilleri  olusturmak eglenceliydi. Omzumuzla, dirsegimizle,
burnumuzla sekilleri gizmek eglenceliydi. Eglenceli oldugu icinde daha iyi
anladik. Gergek hayattan mesela izciler, NASA’'daki roket filan benim ilgimi cekti
yani. Mesela 6rimcek adam filan gibi bizim 6drenmek istedigimiz seylerle de
ilgiliydi. Yani bunlar eglenceli olmasini sagladi (33-S4).

Ben bize verdiginiz forma geometriyi sevmiyorum diye yazmigtim. Ama simdi
duygularim degisti bu derste. Yani eglenceliydi. Dramayla olunca 6grenmek
hosuma gitti (34-S5).

Canlandirmalar yaptigimiz icin, kendimiz birseyler olugturdugumuz igin ya da

baska esyalarla olusturdugumuz i¢in eglenceli oldu (35-S7).
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Derste ayakta olmak, sinifin icinde dolasabilmek, baskalari bir seyler yaparken
gbérmek onlari. Bir de simdi sinifta herkes beni gortyor diye disinmek bile
eglenceli oluyordu. Katilmak hosuma gitti.....Cocuk goziyle baktiginizdan dolayi
egleniyordunuz (36-S8).

Eglenceliydi. Ne o6grendigimiz 6grendik. Bazi seyleri canlandirdik. Bu da
eglenerek 6grenmemizi sagladi. Zamanin nasil gectigini anlayamiyorduk (37-
S9).

Geometri daha eglenceli oldu. Daha kolay oldu. Hayattan érneklerle, zevkli hale
geldi (38-S10).

Ezbere olmadidi icin daha ¢ok sevdim (39-S11).
Drama bence ayni eglenceli bir oyun gibi....Mesela biz izciler oldugumuzda,

konular bize daha eglenceli geldi ve daha ¢ok anladim ben (40-S13).

(sayfa 112)

Ders iglenirken mesela konusulmasi anlamamizin birazcik daha azalmasina
sebep oldu. Sinifimiz bir 34 kisi olacagina 20 kisi olsaydi disiplin daha iyi
saglanabilirdi. Cunki konusan kisi az olacaktl. Ogretmenler disiplini daha iyi
saglayabilecekti. Bir 34 kisiyle saglamak bagka 20 kisiyle saglamak bagska.
Bazen sadece oyun oynadiklarini disindyorlardi (41-S3).

Bence biraz daha ilgi gosterilebilirse, gcok daha bir ortam olur. Yine de sinifta bir
ses oluyor, daha da sessiz olabilir sinif (42-S6).

Dramada hosuma gitmeyen bir sey yoktu da dedigim gibi, ders kayniyor gibi
herkes konusuyordu bazen, konusuldugu icinde pek bir sey anlayamiyorsun. O
ylizden. Ogretmen biraz kizsaydi konus

anlara iyi olurdu (43-S11).

Rahattik ama rahat olunca disiplinden bazi seyler kaybediliyor. Bence bazi
cocuklar cezalandiriimaliydi (44-S12).

Ogrenciler cok konustuklari icin bu olabilir. Dersle ilgili olsa bile gurilti iyi bir
sey degil (45-S13).

(sayfa 113)

Hosuma gitmeyen sey sadece fazla soru ¢ézmedik, o kadar (46-S5).
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(sayfa 113)

Mesela kavga ettigiz arkadaslarla zaten o konu Uzerine yogunlastigimiz igin onu
unuttuk daha iyi oldu aramiz. Mesela, pipetler, iplerle g¢alisirken, konusup
tartismak zorunda kaldik arkadasimizla. Hem arkadaslarimizla disinceleri
tartisarak, dusuncelerimiz gelisti (47-S2).

Bir seyleri 6grenmek icin beraber calismamiz gerekiyordu. Sartlar bunu
gerektiriyordu. Bundan dolayi birbirimizle kaynastik... Simdi arkadaslarimla daha
samimiyim. Hi¢ daha o6nce tanismadigimiz samimi olmadigimiz
arkadaslarimizla da daha ¢ok samimi oldum. Bundan dolayl da arkadaslik
iliskilerimde bana yardimci oldu (48-S3).

Arkadaglarimla calisinca daha iyi anladigi gérdim. Bundan sonra onlarla
c¢alismanin daha iyi olacagini biliyorum... Arkadaslarimi biraz daha tanidim.
Mesela Ogrenci x. O herkesten uzak kalan birisiydi. Ama birlikte bir seyler
yaptigimizda onun aslinda kétl biri olmadigini anladim. Arkadasligim ilerledi
(49-S5).

Yani daha 6nce hi¢c bdyle bir etkinligi birlikte yapmadigimiz kisilerle, aramizda
bir bag oldu, yakinlastik zaten (50-S6).

Yani beraber olunca, bir fikri ayni anda sdyleyince bdyle aranizda bir bag
olusuyor, fikir bagi, distince bagi ya da goéris bagi. Ortak noktalar bulduk,
seylerde bulunduk ayni dramalarda bulunduk, bdylece birbirlerimize i1sinmamiz
artt1 (51-S8).

Grupcga calisma yaptik, yardimci olduk birbirimize. Bilemedigimiz konularda,
onlarin goérisini alarakta yine seyaptik. Arkadaslarimizla bi ¢ok konuda
tartistik, kendi fikirlerimiz soyledik, bu sekilde yani arkadaslarimiz,
dostluklarimiz daha da gelisti (52-S10).

Konusmadigimiz arkadaslarla bir arada olduk, bir seyler yapmaya ugrastik (53-
S12).

iste birlikte daha cok konusmaya basladik. iste mesela konusmadigimiz
arkadaglarla konusmaya bagladik. Mesela Ogrenci xle. Bir grup caligmasini
birlikte yaptik. Birlikte dl¢tik. O zamanda samimi olduk. Mesela ben bilmedigim
sorulart yani hi¢ kimseye sormuyordum. $u anda arkadaslarima gidip

soruyorum bilmedigim sorulari (54-S13).
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(sayfa 115)

Eskiden konusmayl sevmezdim. Daha c¢ok konustum bu derste. Derse
eskisinden c¢ok katilyormusum onu gérdim.... Bu kadar zeki oldugumu
bilmiyordum. Bazi seyleri bilince bdyle distindim, zeki oldugumu distindim
(55-S1).

Kendim bir seyleri yarattim yani nasil sdylesem bir seyleri olusturdugumu
gérdim. Yeni birseyler ortaya cikarttigimi gérdim (56-S3).

Derste dramayla daha iyi anlayacagini 6grendim. Arkadaslarimla calistigimda
daha iyi 6grenecedimi anladim. Arkadaslarima bir seyler 6gretebildigimi gérdim
(57-S5)..

Arkadaslarima ogretebilecegdimi gérdiim (58-S10)..

(sayfa 115)

Mesela ben dnceden, yani bu kadar iyi degildi matematigim. Bu sene ¢ok daha
iyi oldu. Yani kendimi tanidim. Matematigim iyi benim ve de gelecekte bu
konularda ilgilenebilirim diye dastindim..... Mesela ben geometriyi hig
beceremezdim, hi¢c yapamazdim. Ama sonradan birden eglenceli geldi hep
yapmaya bagladim. Kendimi tanidim gercekten bilmiyorum bu &zelligimi,
geometriyi sevdigimi, yapabildigimi (59-S2).

Geometri zevkliymis dedim. Zor geometri problemlerini bile yapabiliyormusum
dedim. Eskiden offffff geometri sikiliyorum sinirleniyorum filan diyordun
calisirken ama simdi ¢ok zevkli glizel geliyor insana ve seviyorum (60-S9).

Ya ben matematigi aslinda hi¢ basaramayacagimi seyapiyordum iste gézemem
filan yapiyordum. iste drama olunca daha etkinligim oldu. Mesela iste
dusincelerimi hocaya soOyledigimde hocanin kizmayacadini seyaptim... yani
herseyi acikga sdylememi sagladi. Simdi matematikte basarili olabilecegime

inantyorum (61-S13).

(sayfa 116)
Yani sey olarak bir sey 6grendigim zaman kendime guvenebilecegimi 6grendim
(62-S4).

istesem aslinda hergeyi yapabilirim. Onu anladim (63-S6).
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Eskiden ben kendime aslinda givenmezdim, glvensiz bir insanimdir. Ama
burada birgseyler yaptikga, katildikga yani daha glvenim artti kendime
matematikte, geometride.... Kendime glvenim artiyor mutlu oluyorum (64-S8).

Bazi seyleri kendi basima anlayabilecegimi anladim, baskalari bana

aciklamadan yani (65-S10).

(sayfa 117)

Herkes bir seyler deniyordu. Mesela pipetlerle calisip, Ug¢gen yapilabilir mi
yapilamaz mi diye bakiyorduk, ya da yogurt kapaginin gevresini Olglyorduk,
grup arkadasimiz ¢apina boliiyordu mesela. Herkes bir sey yapti. Ogretmen
sadece cevabl, sonucu filan yazdi (66-S12).

Herkes, korkusuzca atilgan bir sekilde derse katilabiliyor simdi (67-S2)

Eskiden hoca kaldiriyordu. Simdi bizzat biz kendimiz yapiyoruz. Onceden
yaziyorduk ve soru cevapliyorduk bunda birebir biz drama yapiyoruz zaten. O
zaman daha iyi oluyor. Daha iyi anliyoruz (68-S4).

Bir de dramayla olunca insan zorunlu kaldi birazcikta. Katilma zorunlulugu oldu.
Ve bdylece hi¢ calismayan arkadaslarimiz bile katilmak zorunda oldu derse.
Mesela Ogrenci x, Ogrenci y, Ogrenci z, ve Ogrenci w. Onlarda tahtaya kalktilar,
bizler icin agilar olusturdular. Onlar iginde bir eglence oldu hi¢ degilse yaptiklari
konulari daha iyi anlama firsati buldular (69-S5).

Gozlemime gore, derse katilmayan o6grencilerde, derse katildilar bu derste.
Mesela ben eskisinden daha c¢ok katildim. Simarik arkadaslar bile daha ¢ok
katildilar. Herkes birseyler sdéylemek icin, katilmak igin parmak kaldiriyordu (70-
S6).

Mesela olcimler yaparken, tdcgen, dikdértgen gibi sekilleri olustururken, grupca
calisiyorduk (71-S7).

Ogretmen bize sorular sorardi, bizde cevap verirdik. Sadece bizim konusmamiz
o kadardi. Ama simdi yani dersin icinde biz variz. Sanki biz isliyoruz dersi,
baskalarina biz veriyoruz dersi. iste biz mesela yapiyoruz, tahtaya yaziyoruz,
dramatize ediyoruz burda. Ogretmenin roltinii biz oynuyoruz sanki (72-S8).
Dersle ilgisiz seylerle filan mesgul olurduk eskiden, simdi dersle ilgili calisiyoruz.

Herkes birlikte ¢alisiyor, fikirlerini, disincelerini aktariyor (73-S9).
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(sayfa 118)

Eskiden sirf yaziyorduk oturdugumuz yerde. Simdi hep konusuyoruz. Cunku
ogretmen hep soruyor. Sorunlari ¢ézmek, problemi ¢dézmek igin, bir seyleri
tartisip duruyoruz... Bunlari yaparken herkes fikirlerini 6zglrce soyliyor. Bir
seyleri bulunca, fikirlerimizi sdyleyince mutlu oluyoruz. Herkes fikrini séyltyordu,
tenefflslerde bile tartisiyorduk bununla ilgili (74-S1).

Mesela, ipler ve pipetlerle calisirken, arkadaslarimizla konustuk. Onlarla ilgili
tartistik, dislincelerimiz gelisti. Bu da daha iyi 6grenmemi sagladi (75-S2).
Herkes tek basina galisirken, artik birlikte tartisiyoruz. Belli bir konuya odaklanip
onunla ilgili konusuyoruz. Fikirlerimiz 6zgurce sdyleyebiliyoruz (76-S3).
Derslerde, biz bir seyleri agiklamak zorundaydik. Her derste katilmak ve
fikirlerini séylemek gerekiyordu (77-S7).

Ogrenciler dinlerdi yani hocanin anlattigini simdi bir bakima &grencilerde
anlatiyor (78-S11).

(sayfa 119)

Eskiden oturup sikilarak bir seyler yazardik. Matematik zor oldugu icin
arkadaslarim sevmiyorlar, yapamadiklari igin. Ama simdi herkes korkmadan
rahatca calisabiliyor. Simdi sorularla, beyinlerimiz uyandi ve bunu ¢ézebilirim
diye dusunduk (79-S2).

Derste biz bir seyler agiklamak zorundaydik, derse katilmak gerekliydi mutlaka.
Oturup yazmak yerine, etkinliklere katildik. Beynimizi kullandik. Derse bizde bir
seyler ekledik (80-S7).

Derse daha da badlandik. Dersi daha da sevdik. Daha da katildik. Hepimiz
kafamizi calistirmak zorunda kaldik (81-S10).

Ogrenciler sirada uyur gibi otururlardi eskiden. Simdi herkes birlikte ¢alisiyor ve

atilgan gibi parmak kaldiriyor (82-S13).

(sayfa 119)
Simdi sinifta daha rahat (83-S12).
Herkes sinif icinde dolasabiliyor rahatca, herkes serbestlesti simdi. (84-S13).
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(sayfa 119)

Normalde &gretmen tahtaya bir sey yaziyor biz sonra deftere yaziyorduk. iste
bdyle biraz sikici oluyor. Ama dramayla yapinca dgretmenin seyi, 6gretmenin
biraz daha etkisi azaliyor. Ogretmen bize sorular soruyor, cevaplari hazir
vermiyor 6nce. Hep kendimiz yapmaya calisiyoruz. Bizim yaptiklarimizdan
dogru olanlarda tahtaya yaziliyordu. Ogretmen geometriyi biraz oyun haline
getiriyordu. Daha da basitlestiriyordu (85-S1).

Yani eskiden hep, slrekli tahtaya filan yaziyorlardi. Sikici oluyordu, hep ayni
seyleri resmen geciyorduk. Ama, 6gretmen soru filan soruyor, ipucu veriyor.
Simdi kendi beynimiz gelisti. Hepimiz mantiksal ilerlemeye gectik (86-S2).
Ogretmen gibi anlatmadi konulari énce. Biz kendimiz yaptik kendimiz bulduk o
sadece bizi yonlendirdi, ipucu verdi. Ogrencilerin istediklerini séyleyebilmelerini
sagladi bu durum. Clnku kargida kizmayan biri var. Onun disinda distncelerini
rahatca ifade edebilmesini... Yanhslarini korkmadan soyleyebilmesini...
Bilgilerini tazeledi sonugta bu sekilde davraniglar (87-S3).

Eski 6gretmenimiz konu direk  anlatiyordu. O konu ile ilgili alistirma
¢6zdurtyordu defterlerimize filan. Soru sormuyordu fazla. Zevkli olmuyordu
ders. Zevkli olan hersey daha iyi anlasiliyor o ylzden daha iyi anlasildi simdi
(88-S4).

Ogretmen bize yolu gosterdi, fazla agiklamad (89-S6).

Ogretmen bizden bir seyleri agiklamamizi istedi. Daha iyi anlamamiz igin
canlandirmalar yaptirdi (90-S7).

Eskiden 6gretmen konulari anlatir giderdi. O sekilde bizde ilgilenmezdik. Simdi
cevremizden fazla 6érnek veriyor. Cok zevkli gecti dersimiz. Ogretmen hic
konuyu anlatmadi genelde. Genelde siz séylediniz, biz bulduk herseyi (91-S10).
Ogretmen anlatiyordu, simdi biz anlatiyoruz. Grup icinde tartisarak dédreniyoruz.
Ayni konu Uzerinde konusarak ogreniyoruz konulari. Simdi biz kendimiz
konunun anlatilmasina yardim ediyoruz 6gretmene sanki (92-S11).

Ogretmen konuyu aciklardi énceden. Simdi grupca yapiyoruz. Ogretmende
dersten zevk aldigi anlagiliyor. Ogretmenin dersteki glliisiinden anliyorum (93-
S13).
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(sayfa 121)

Ogretmeni daha yakin hissetmeye basladik kendimize. Ogretmen olarak degil
de biraz daha arkadas olarak gdérmeye basladik. Zaten mesela bir izci lideri
oldu, bagka seyler filan oldu dramalarda. Oriimcek adamdan mektuplar getirdi.
Yani gercek 6gretmen gibi degil de arkadas gibi gériyorum (94-S5).

Daha rahattik. Hoca kizmiyor birsey bilemediginizde. Arkadas gibi abla gibi oldu
(95-S12).
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APPENDIX O

TURKISH EXCERPTS FROM INTERVIEW WITH TEACHER

(sayfa 121)

Fikirlerini ifade etmeleri icin sanslari oldu bence. Birbirlerinin fikirlerini
elestirdiler. Normal derslerde pek yapmadigimiz seyler bunlar. Cocuklara bu
kadar ¢ok konusma hakki vermiyoruz. Versek bile ¢ocuklar ciddiye almadiklari
icin, kisa kesiyoruz, kendimiz anlatiyoruz alan alir almayan almaz diye. Burda
da ilk basta biraz ¢ekindiler ama kendilerine s6z hakki verilince, en ilgisiz gocuk
bile dersle ilgileniyor. Arkadaslarim konusuyor, bir sey sdyliyor... Ne oluyor

bitiyor anlamaya caligiyor yani (1).

(sayfa 122)
....Daha kalici oldu. lleride sinifta vyaptiklari eglenceli seyleri

hatirladiklarinda geometri konusunu da hatirlamig olacaklar bu ¢ocuklar (2).

(sayfa 122)
Grupcga bir seyler yapmayi 6grendiler. Normalde grupca calisma firsati
veremiyoruz. Grup ¢alismasiyla birlikte calismayi égrenciler, arkadaslarindan bir

seyler 6grendiler, arkadaslarina bir seyler dgrettiler (3).

(sayfa 122)

Ogrencilerin hayal giiclerini ve yaraticiigini gelistirdigini diistinliyorum.
Kendilerine glvenleri geldi. Derse katildikga, katilabileceklerini,
basarabileceklerini anladilar dikkat ederseniz. Eskiden basarisiz olan édrenciler
bile derse katildilar (4).

(sayfa 122)
Konular ilging bir sekilde verildi. Ders 6égrencilere zevkli geldi, hoslarina

gitti, onlari motive etti. Dikkatleri surekli derste oldu. Ders zevkli geldigi icin
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matematigi daha ¢ok anladilar. Bu da daha ¢ok sevebilmelerini saglar. O agidan

iyi oldu.... Bir de zaten kafalari dersle mesgul olmak zorundaydi (5).

(sayfa 123)

Cok guzel etkinlikler, ¢ok olumlu bakiyorum ama bunlari yénetmek igin
¢cok sabir lazim. Her ders igin bir takim seyler hazirlamak lazim. Mesela her ders
bir sey getirdiniz, silindir, fener, ip, makas filan gibi, ne biliyim kagitlar, resimler
gibi yani.. iste bazilarini hazirlamak gerekiyor, bazilarini almak gerekiyor. Yani
hem ugrastirici, vakit alici, hem de masrafli bence. Mesela her glin 7 saat dersi
olan bir 6gretmen bu kadar hazirlikh gelemez. Tabi birde derste yapilanlari
planlamak var. Yani iste izciler, oyunlar filan bunlari bulmak igin yaratici olmak

lazim. Her 6gretmen bu sekilde hazirlayamaz derslerini (6).

(sayfa 123)

Sinif duzeni boyle etkinlikler igin pek uygun degil. Siz her dersin 6nceki
tenefflste siralari degistirdiniz filan ama, 6gretmenler bunu her ders yapamaz.
Cunku teneffis 6gretmenin hakki, 5 dakika dinlenmek istiyoruz. Batin gun
kafamiz sisiyor, idaresi ayri, 6grencisi ayri. O ylzden siralari dizeltmekle filan
ugrasmaz ogretmen. Ya da O6grencilere filan yaptirmak lazim. Ogrencileri

gOrevlendirip o sekilde yapabilirsiniz (7).

(sayfa 124)

Bu etkinliklerin sonunda fazla soru ¢bzemediniz. Bence konularin
pekismesi icin bol bol soru ¢ézmek lazim. Yani matematik, bir Turkge, fen bilgisi
dersinden farkli. Drama yapinca soru ¢o6zmeye fazla zaman kalmadi.
Mdifredatimiz ¢ok ylkli. Dersler bdyle islenirse ya soru ¢dzemezsiniz, soru

cozmeye kalksaniz da konular yetismez (8).

(sayfa 124)

Yani en blyutk olumsuz yani bence, 6gretmene simdikinden daha ¢ok is
dustyor. Siralar dizelt, her gin degdisik degisik, ddrencinin ilgisini ¢cekecek
dersler planla...birde degisik ara¢c gere¢ yapmak lazim, bulup getirmek lazim.
Yani bunlar yayginlagsa, 0gretmenlere kitap, ara¢ gere¢c dagitilsa bizde bu

sekilde ders isleyebiliriz. Ama elimizde kaynak olmasi lazim dedigim gibi (9).
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(sayfa 124)

Kucuk siniflarda uygulanmasi daha kolay olur (10).

(sayfa 124)

lyi siniflarda uygulanmasi gerektigini disiniyorum. Eder cocuklar basarilysa,
daha c¢ok katilir, daha iyi dusundr, daha iyi cevap verir, daha iyi soru sorar.
Kapasitesi olan ¢ocuklarla yapiimali. Cocuklar zayifsa, soru ¢ozmeye filan daha

cok agirhik verilmeli (11).
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d| D |l «<| <
o | & | 222 213 2|8 g|§
o > =| O F [ | = <| O
oz Q| w| w| on 0|l m 0wl n g 3
ol x|w | Ol x| | x| ©O| O| O| O| O| W| W
Z| OO =S| o ol oo| a ol o a| a ol o
1 1 1 4 |8 |96 (51 |10 |96 |57 |186 |27 |- -
2 1 1 3 10 |88 |27 |7 |64 |44 |198 (22 |138 |9
3 1 1 2 11 |64 |30 |9 74 |44 |58 |21 |93 |20
4 1 1 4 10 |53 |34 |8 |58 |44 |136 |16 |- -
5 1 0 |2 |5 |54 |25 |10 |21 52 |207 |20 |134 |13
6 1 1 4 |6 |81 |48 |6 |91 53 219 |32 |(162 |34
7 1 0O (2 |6 |49 |20 |9 39 |12 |182 |15 [132 |10
8 1 0O |5 |5 |8 |56 |13 |90 |56 |191 |33 |[152 |17
9 1 0O |2 |9 |49 |41 |8 |48 |37 |115 |16 |0 6
10 |1 0O |3 |9 |49 |14 |8 |20 |51 |136 |15 [137 |10
11 |1 1 3 |8 |96 |57 (15 |79 |42 |202 |22 |[138 |18
12 |1 1 2 |2 |54 |41 |7 |66 |31 |51 16 |- -
13 |1 1 2 |6 |87 |30 |5 |79 |45 |73 |13 |65 |10
14 |1 1 3 7 |87 |41 |7 |69 |49 |192 |24 |154 |22
15 |1 0 |5 10 |75 |47 |8 71 |48 |256 |36 |150 |31
16 |1 0 |4 10 |78 |25 |9 |66 |47 [192 |29 |139 |29
17 |1 1 5 |7 |51 31 |9 100 |57 [204 |28 |132 |27
18 |1 0O |4 |5 |24 |11 |6 100 |60 [186 |15 |[145 |12
19 |1 0O |5 |7 |66 |59 |15 |63 |55 |225 |31 |188 |32
20 |1 0O |3 |9 |76 |31 |10 |62 |41 |169 |10 [127 |12
21 |1 1 4 7 |8 |49 |9 74 |44 (190 |34 |149 |31
22 |1 1 2 |6 |77 |43 |10 |63 |47 |153 |24 (106 |30
23 |1 0 |2 7 133 |19 |7 |58 |36 |117 |17 |135 |14
24 |1 1 2 |6 |92 (42 |12 |100 |52 [114 |10 |121 |1
25 |1 0O |2 |9 |43 |28 |5 |60 |17 |66 |15 |125 |12
26 |1 1 2 |8 |61 33 |8 |57 |39 |19 |13 |99 |10
27 |1 0O (2 |6 1|90 (49 |12 |61 57 |177 |20 |152 [13
28 |1 1 4 11 |63 |41 |5 |68 |44 [163 |22 |139 |23
29 |1 1 2 |3 |53 |37 |4 |60 |56 |87 |13 |- -
30 |1 0O |2 |6 |44 |27 |6 |61 25 |160 (17 |186 [10
31 |1 0O |4 |4 |98 |58 |14 |91 56 |244 |30 |167 |25
32 |1 1 3 |8 |67 |36 |9 36 |15 |151 |17 [120 |14
33 |1 0 |4 7 |79 |20 |12 |75 |24 |220 |34 |136 |35
34 |1 0 |3 |5 |31 30 |9 |69 (44 [139 |26 |159 |27
35 |1 0O |3 |8 |77 |54 |11 |77 |53 |196 |30 [137 |29
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04 — (/J(/):I_:I 22 ES < | <
%5 w T < <| > = O <| O al O
(o) > 2| O F| E| E| E|E| <| O
oz Q| [y w| w| w 0wl n n|l w I T
O| X |uw Q| x| x| O Oo| O Oo| O w | w
Z| O|lO =S| a ol ol a a| a a| a ol 0
36 |1 1 2 |9 |20 |20 |10 |32 (16 |151 |19 |103 |16
37 |1 1 4 |7 |72 |18 |11 |80 |50 |187 |27 |78 |2
38 |1 1 3 |7 |33 |50 |9 |84 |20 |177 |12 |95 |12
39 |1 1 2 |5 |79 |30 |5 |68 |35 |148 |17 |129 |12
40 |1 0 |5 |8 |26 |29 |10 |64 |48 |235 |34 |203 |42
41 |1 0 |2 |5 |39 |42 |6 |34 |32 |152 |17 |119 |15
42 |1 0O |2 |6 |48 |39 |6 |54 |56 |194 |24 |204 |26
43 |1 0 |2 |5 |54 |42 |5 |62 |37 |118 |11 |87 |12
44 |1 1 5 |9 |67 |35 [10 |51 |59 |252 |33 |136 |33
45 |1 0O |5 |10 |39 |50 |12 |81 |50 |211 |40 |163 |38
46 |1 1 4 |6 |62 |29 |10 |55 |51 |192 |34 |151 |37
47 |1 1 4 |8 |32 |33 |9 |52 (43 |179 |16 |108 |19
48 |1 0 |2 |6 |23 |46 |8 (42 |21 |131 |14 |118 |7
49 |1 0O |4 |6 |74 |54 |7 |63 |33 |189 |30 |160 |29
50 |1 1 2 |8 |76 |44 |10 |40 |36 |137 |15 |112 |20
51 |1 0O |2 |9 |40 |16 |9 |20 |12 |217 |22 |173 |19
52 |1 0O |3 |9 |90 |51 |12 |99 |57 |164 |16 |- -
53 |1 1 2 |9 |74 |43 |11 |66 |46 |, 0 |0 1
54 |1 0O |3 |5 |51 |46 |8 |53 |37 |166 |16 |135 |19
55 |1 0O |3 |8 |20 |14 |9 |20 |15 |194 |20 |178 |15
56 |1 0 |4 |7 |78 |43 |7 |72 |40 |253 |21 |171 |22
57 |1 0O |4 |7 |20 |16 |9 |42 |45 |166 |30 [169 |0
58 |1 1 3 |8 |70 |43 |9 |67 |36 [210 |21 |132 |29
59 |1 0O |2 |8 |55 |19 |8 |60 |21 |132 |15 |138 |12
60 |1 1 3 |5 |79 |51 |6 |59 |53 |[161 |27 |123 |25
61 |1 0O |3 |6 |53 |31 |8 |83 |55 |148 |16 |82 |13
62 |1 0O |3 |8 |67 |37 |9 |67 |24 |182 |20 |110 |17
63 |1 0O |5 |9 |74 |51 |9 |93 |54 |252 |37 |218 |43
64 |1 0O |5 |10 |48 |29 |10 |99 |60 |246 |30 |165 |30
65 |1 0O |5 |7 |88 |41 |8 |83 |50 |222 |39 |210 |44
66 |1 0O |2 |9 |23 |51 |6 |28 |13 |269 |18 |159 |24
67 |1 0O |3 |9 |32 |23 |11 |29 |19 |198 |13 |175 |12
68 |1 0O |5 |6 |100 |60 |13 |99 |60 |243 |42 |227 |44
69 |2 |1 4 |11 |48 |26 |3 |47 |25 |47 |5 |81 1
70 |12 |1 5 |9 |95 |55 |5 |64 |38 |126 |10 |80 |4
71 12 |0 |4 |1 53 |30 |2 |42 |21 |59 |4 |1 1
72 |12 |0 |4 |10 |76 |41 |7 |62 |54 |138 |13 |120 |3
73 12 |0 |4 |10 |65 |23 |6 |65 |46 |60 |12 |44 |7
74 12 |0 |3 |8 |64 |19 |7 |66 |30 [104 |9 |74 |4
75 12 |1 2 |11 |44 |25 |8 |32 |12 |55 |3 |51 1
76 |12 |1 5 |9 |61 |44 |9 |67 |34 |133 |23 |99 |11
77 12 |0 |4 |8 |39 |73 |7 |66 |35 |63 |10 |95 |4
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04 — (/J(/):I_:I 22 ES < | <

%5 w T < <| > = O <| O al O

(o) > 2| O F| E|E| E|E| <| O

oz Q| w| w| w 0wl n n|l w T

O| ¥ |luw Q| x| x| O Oo| O O| O w | w

Z| O|lO =S| a ol ol a a| a a| a Q| 0
78 |12 |0 |3 |11 |58 |30 |10 |29 |25 |80 |6 |73 |2
79 |12 |0 |3 |9 |24 |12 |7 |24 |12 |70 |3 |55 |1
80 |2 |0 |3 |9 |40 |23 |2 |20 |16 |106 |12 |115 |2
81 |2 |0 |2 |3 |92 |48 |8 |29 |16 |31 |2 |86 |1
82 |2 |1 2 |6 |29 |23 |6 |27 |17 |102 |4 |66 |1
83 |2 |0 |3 |7 |25 |43 |6 |24 |45 |119 |21 |101 |3
84 |2 |1 2 |10 |71 |30 |7 |59 |46 |97 |7 |58 |2
85 |2 |0 |3 |2 |31 |32 |1 64 |39 |36 |6 |73 |0
86 |2 |0 |5 |12 |76 |51 |10 |74 |46 |174 |34 |173 |9
87 |12 |1 2 |9 |65 |35 |4 |46 |40 |121 (12 |45 |3
88 |2 |1 4 |10 |52 |20 |9 |54 (29 |30 [12 |81 |3
89 |2 |0 |2 |6 |85 |42 |6 |57 |46 |119 |18 |92 |2
90 |2 |0 |4 |15 |19 |12 |1 24 |18 |78 |9 |64 |7
91 |2 |0 |4 |8 |63 |26 |8 |54 |24 |122 |9 |115 |5
92 |12 |0 |3 |9 |31 |36 |8 |28 |18 |125 |7 |109 |3
93 |2 |1 2 |11 |87 |37 |4 |61 |42 |26 |3 |- -
94 |12 |1 2 |8 |29 |24 |8 |95 (31 |134 |10 |61 |3
95 |2 |0 |3 |10 |76 |44 |5 |45 |33 |82 |7 |144 |4
9 |2 |0 |4 |10 |20 |14 |6 |41 12 |79 |12 |105 |4
97 |12 |1 5 |10 |36 |32 |8 |56 |50 |121 |12 |66 |5
98 |2 |0 |3 |9 |29 |13 |5 |40 |33 |110 |7 |137 |0
99 |2 |0 |3 |10 |48 |28 |5 |75 |59 |82 |7 |64 |1
100(2 |0 (4 |8 |46 |24 |7 |41 |35 |140 |13 |134 |5
1012 |1 2 |3 |13 |24 |3 |26 |23 |27 |3 |35 |1
10212 |0 |2 |10 |59 |35 |5 |87 |56 |119 |6 |102 |2
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