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ABSTRACT

A COMPARISION OF DRAMA-BASED LEARNING AND COOPERATIVE
LEARNING WITH RESPECT TO SEVENTH GRADE STUDENTS’
ACHIEVEMENT, ATTITUDES AND THINKING LEVELS IN GEOMETRY

Kale, Neslihan
M.S, Department of Elementary Science and Mathematics Education
Supervisor: Assoc. Prof. Dr. Behiye Ubuz
December 2007, 125 Pages

This study aimed to determine the effects of drama based learning on seventh
grade students’ achievement (angles and polygons, circle and cylinder), attitudes and
thinking levels in geometry compared to the cooperative learning. The study was
conducted on four seventh grade classes from two public elementary schools in the
same district in the 2006-2007 academic year, lasting seven and a half week (30

lesson hours).

The data were collected through angles and polygons (APA); and circle and
cylinder achievement (CCA) tests, the van Hiele geometric thinking level test

(POSTVHL), geometry attitude scale (PRE-POSTGAS).

The quantitative analyses were carried out by using Multivariate Analysis of
Variance (MANOVA). The results showed that drama based learning had a

significant effect on students’ angles and polygons achievement, circle and cylinder
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achievement, van Hiele geometric thinking level compared to the cooperative
learning. However, attitude findings regarding the attitudes revealed that there is not
a significant difference according to the geometry attitudes of drama group and

cooperative group after treatment.

Both the two instructional methods supported active participation, created
cooperative working environment, included daily life examples and gave the chance
to classroom communication. On the other hand, drama group students’ significantly
better performance was attributable to the make belief plays and improvisations of

daily life examples included in drama activities.

Keywords: Mathematics education, drama-based learning, cooperative learning,
geometry achievement, van Hiele geometric thinking levels, and attitude toward

geometry.
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DRAMA TEMELLI OGRENME iLE iSBIRLIKLI OGRENMENIN YEDINCI
SINIF OGRENCILERININ GEOMETRI BASARILARI, GEOMETRIYE
YONELIK TUTUMLARI VE VAN HIELE GEOMETRIK DUSUNME
DUZEYLERINE GORE KARSILASTIRILMASI

Kale, Neslihan
Yiiksek Lisans, {lkogretim Fen ve Matematik Alanlar1 Egitimi Boliimii
Tez Yoneticisi: Dog. Dr. Behiye Ubuz
Aralik 2007, 125 sayfa

Bu calisma drama temelli 6grenmenin, isbirlikli 6grenme ile
karsilastirlldiginda yedinci simif ogrencilerinin geometri basarilarina (agilar ve
cokgenler; daire ve silindir), van Hiele geometrik diisiinme diizeylerine, geometriye

yonelik tutumlarina etkisini arastirmay1 amaglamistir.

Calisma iki devlet okulundan segilen 4 yedinci sinif iizerinde(her okuldan 2
sinif) 2006-2007 ogretim yilinda gergeklestirilmis ve yedi buguk hafta (30 ders saati)

surmustur.
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Veri toplamak amaciyla, agilar ve cokgenler (APA); ve ¢ember ve silindir
basan testleri (CCA), van Hiele geometrik diigiinme diizeyi testi (POSTVHL) ve
geometriye yonelik tutum olcegi (PRE-POSTGAS) kullanilmistir.

Elde edilen niceliksel veriler, yapilan Cok Degiskenli Anova (MANOVA) ile
incelenmistir. Analiz sonuclarina gore gruplar arasinda acilar ve ¢okgenler; cember
ve daire basar testleri, van Hiele geometrik diisiinme diizeyleri testinden alinan
puanlara gore drama grubu lehine istatistiksel olarak anlamli bir fark bulunmustur.
Yapilan analizlerde drama ve isbirligi gruplarinin geometriye yonelik tutumlarinda

anlamli bir degisiklik gbozlenememistir.

Iki 6gretim yonteminin de aktif katilimi gerektirdigi, isbirlikli calisma ortami
yarattigl, giinlik yasam Ornekleri icerdigi ve smif ici iletisim sansi yarattig
belirtilmistir. Buna karsilik drama grubundaki 6grencilerin basarisindaki anlamh fark
drama aktivitelerinin giinliilk yasantiya yonelik canlandirmalar ve rol oynama

durumlari icermesiyle agiklanabilir.

Anahtar Kelimeler: Matematik egitimi, drama temelli 6grenme, isbirlikli 6grenme,
geometri basarisi, van Hiele geometrik diisiinme diizeyleri, ve geometriye yonelik

tutum
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CHAPTER 1

INTRODUCTION

According to Vygotsky’s sociacultural theory, cognition is a profoundly
social phenomenon. Social experiences shape the ways of thinking and interpretation
of the world. He indicated that through cooperative dialogues between age mates,
children learn to think and behave in ways that reflect their community’s culture
(Vygotsky, 1978). Numerous research findings suggest that elementary students are
no actively involving in their learning process in traditional learning atmospheres.
Cooperative learning, discussion, dialogues, hands-on activities and drama
emphasizes students’ active participation to the learning process. While a variety of
instructional practices have been shown to engage students in learning, the remainder

of this research will focus on cooperative learning and drama based learning.

For the last century, cooperation has been a subject of interest to researchers,
therefore cooperation and collaborative learning techniques became popular. The
research findings indicated the students’ apathy and low participation as the serious
constraints to learning (Chilcoat, & Ligon, 1998). Lindquist (1989) proposed that
cooperation in mathematics could encourage verbalization and working together;
make students responsible for their own learning. Much of the literature supports that
working together in groups result in higher student achievement especially in
mathematics (Davidson, 1990; NCTM, 1989; NCTM, 2000). Nichols and Hall
(1995) recommended cooperative learning as an effective teaching method in
geometry lessons. Johnson and Johnson (1985) showed that cooperative groups used
more advanced thought processes than did individual students. As the evidence for
effectiveness of cooperative learning is accumulating, researchers tried to compare

different methods of cooperation. Mulryan (1995) reported that students in small-
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groups engage in activities more than did the students in large-groups. The results of
such study reflect how the different instructional settings affect the students’
participation and learning. In addition, Peterson & Miller (2004) investigated the
quality of students’ experiences during cooperative learning and large group
instruction. The research findings addressed that the instructional context has an

important effect in the quality of students’ experience.

On the other hand, researchers hoped that drama would be one of many
progressive methods that challenge students to take active part in community
involvement (San, 1996; Adigiizel, 2002). Drama-based learning has a large potential
for group work. Drama, as a teaching tool, creates a mini community in which the
students’ direct involvement to the learning process is necessary. It provides the
opportunity for learning to cooperate and collaborate (Sternberg, 1998). As stated by
Berghammer (1991), “through the language of drama, individuals interact with each
other, share thoughts, feelings and experiences” (p.1). However, it has different
characteristics compared to cooperative learning; especially with respect to the social
communication situations, cognitive load and participation of the learner.
Charlesworth and Hartup (1967) reported, “When children are engaged in pretend
play they are likely to be more cooperative, more communicative, and are willing to

accept reinforcement from their peers” (p.993).

According to Annarella (1992), students can be empathetic to the needs of
others. In addition, Vygotsky’s general genetic law of cultural development indicates
the importance of collaboration with peers instead of being internalized when
developing new capacities for children (Vygotsky, 1978). Vygotsky (1978)
emphasizes that much learning occurs when children play. From his point of view,
during this play, students use language; determine the conditions for make-believe
play; discuss on roles, objects and directions that they learn about situations and
ideas, which are not tried. Children’s play encourages the children to behave beyond
their average age, above their daily behavior. This indicates the creation of “zone of
proximal development” for the child, which was defined by Vygotsky (1978) as “the
distance between the actual developmental level and the level of potential

development...” Drama based learning environment involves children’s play. During
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this play, they try to present their potential developmental abilities.

The examination of the literature on drama and geometry indicated that only
one study; Duatepe & Ubuz (in press) investigated the effects of drama-based
instruction compared to traditional teaching in promoting geometry achievement,
attitudes and van Hiele thinking levels. The results of such study point to the greater
effectiveness of the drama based instruction because of contextualization of
geometry concepts and problems, role playing, working in groups, and

communicating each other.

Ministry of Education in Turkey started to implement new elementary
mathematics curriculum through grades 1 to 8 by 2005-2006 academic year. New
mathematics curricula indicate the importance of cooperative learning because of its
strengths in student participation and communication. Student and teacher books
include many examples for cooperative learning activities. Moreover, new
mathematics curricula suggest the use of drama for cooperative learning activities.
Both the cooperative and drama activities encourage students’ active participation to
the lesson and involve students’ communication toward achieving the goals.
However, drama based learning and cooperative learning has similarities, review of
the literature indicates the differences of drama based learning with respect to the
students’ participation and communication situations (Annarella, 2000; Roland,
2001). When students join to the role-playing situations in drama, they use their
cogitive and physical abilities at the same time. Moreover, these role-playing
situations include the whole class participation. On the other hand, while students
work on cooperative learning activities they use only their cognitive abilities by
sitting in small groups and students communication is mostly limited to the small

groups.

Considering these facts, there is a need to design an experimental study
including the comparison of the drama-based learning and the cooperative learning
method in promoting students’ achievement, thinking levels and attitudes. In this
study, drama based learning and cooperative learning were recommended for their
strengths in encouraging expression, exposing feelings, permitting the participation

3



of students on various levels and the sharing of strengths and weaknesses of
individual group members, and developing group responsibility. This study aimed to
compare the students’ participation and communication situations in drama based

learning and cooperative learning.

1.1 The research question

What are the differences of the drama based learning compared to the
cooperative learning on seventh grade students’ van Hiele geometric thinking level,
attitudes toward geometry, and achievement on angles and polygons; and circle and

cylinder?

1.2 Assumptions

1. All tests were administered to the cooperative group and drama group under the
same standard conditions.

2. The subjects of the study were sincere while responding to the test items.

1.3 Limitations

1. The study was not a true experimental study since subjects were not randomly
assigned to the cooperative and the drama 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 (Senk, 1989; Usiskin, 1982) have revealed that students’ van Hiele level

is a good predictor of the students’ achievement on geometry.

1.4 Definition of the Important Terms

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

Attitude toward Geometry: Students’ attitudes toward geometry were defined

4



by their scores on the Geometry Attitude Scale developed by Duatepe & Ubuz (in

press).

Geometry Achievement: Students’ levels of geometry achievement were
defined by their scores on the Angles and Polygons; Circle and Cylinder
achievement tests developed by Duatepe & Ubuz (in press)

Mathematics grade in previous year: Students’ mathematics grades at their

sixth grade report cards. This information was obtained from school administration.

Drama based learning: Drama based learning 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 an imaginary world in which the students can explore the situations,
places, feelings that they did not experienced before (Roland, 2001). In this
imaginary world, students construct their own knowledge by actively participating to
the activities rather than passively absorbing the given knowledge. It encourages
children to speak and gives them the chance to communicate, using non-verbal

communication, such as body movements and facial expressions (Philips, 2001).

Cooperative Learning: Cooperative learning involves a small group of
learners, who work together as a team to solve a problem, complete a task, and
accomplish a common goal. It requires teacher guidance that help students
understand group dynamics, develop the cooperative learning skills they need, and
learn the content by working together in groups. Cooperative learning encourages
student-to-student interaction, establishes symbiotic relationships among team

members (Artzt, & Newman, 1990).

1.5 Significance of the Study

The purposes of this study were to examine the effects of cooperative

learning and drama based learning on seventh grade students’ geometry
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achievement; van Hiele geometric thinking level; and attitudes towards geometry.
Also describing the classroom atmospheres in terms of student participation, social

communication situations, and cognitive load is in the scope of this study.

Many publications indicate that cooperative learning is an effective
instructional method in teaching mathematics. However, they focused on comparison
of cooperative learning with traditional teaching methods or implementation of
cooperative learning itself. Review of the related literature indicates that drama is a
cooperative group art form in which the students are the instruments of the learning
process. However, there exist slight differences between drama and cooperative

learning according to the cooperation and social communication situations.

Considering these facts, there is a need to design an experimental study to
compare the effects of drama-based learning and cooperative learning in
mathematics classrooms. In addition, if there is a significant difference between these
two instructional techniques, it is necessary to clarify what causes the differences that

affect the learning.

Although, lack of the research on the effects of drama in mathematics will
offer a question of “why this study is necessary?” Findings will be significant in
validating the use of drama-based learning in geometry. New mathematics
curriculum, K-8 grades, encourages the use of drama activities. Results of this study
can contribute to the use of drama in classrooms. Moreover, teacher education might
be affected with the result of the study. Drama training will be offered for the

preservice and the in-service teachers.



CHAPTER 2

REVIEW OF THE RELATED LITERATURE

2.1 Drama Based Learning

Taylor (2000) defined drama as a cooperative group art form in which people
are the instruments of the inquiry. According to him, people transform, act, and
reflect upon the human condition. Drama was seen as representation of human
construction processes where the suggestions for exploration and experiment were
the predictors of boundaries rather than the predetermined knowledge and authority
(Chilcoat & Ligon, 1998). There exists a fictitious world where the participants find
themselves in a world that they momentarily step into imagined roles, characters and
situations (Taylor, 2000). Creating real life situations by means of improvisation is

the main idea (Chilcoat & Ligon, 1998).

Each people’s own interpretation of the world, lays out the content (Taylor,
2000). According to Chilcoat and Ligon (1998), students learn and understand
academic knowledge easier by doing drama in a way, which is less abstract, since
students had to translate information into meaningful acts and scenes. However, they
have to use academic content to design plays, information became more interesting,
pleasurable and enjoyable and students were motivated to better understand and
memorize. According to Annarella (1992), the ability to be creative is present within
every individual and it begins to work in an experiment climate in which students
feel comfortable for taking risks. She emphasized that the use of creative drama

helps the student to process the existing internal ability into an external form.



In drama, the classroom teacher sets up the classroom atmosphere for the
drama in non-scripted dialogue situations (Roland, 2001). The students participate in
an active exploration of ideas, not in a subordinate teacher-student situation. The
climate is in a free and accepting atmosphere where they feel secure enough to
express ideas and emotions freely (Chilcoat & Ligon, 1998). Through role-playing,
students begin to explore places, times, and situations that they may not have directly

experienced (Roland, 2001).

Drama, when used as a teaching strategy, takes the individual student in a
community atmosphere where the student can share individual thoughts and actions
with the other participants. For valid outcomes, individuals are being encouraged by
the process for combining the emotional strengths with external facts (Annarella,
1992.). As reported by Philips (2001), children often work in groups or pairs when
dramatizing. They have to make decisions as a group, listen to each other, and value
each other’s suggestions. Cooperation is necessary for achieving the aims, finding

the ways of settling their differences, and using the strengths of each member of the

group.

With respect to the (Chilcoat & Ligon, 1998) the play - making process can
provide teachers with a conceptual framework. It helps students to take responsibility
for their own learning through collective social interaction. By the way, they
negotiate meanings, practice reasoning and critical thinking, and present their points
of view; they question, plan, speculate, describe, disagree, express commitment,
negotiate and interpret with talk. According to Philips (2001), drama activities
encourage children to speak and give them the chance to communicate, using non-

verbal communication, such as body movements and facial expressions.

According to Annarella (1992), the idea of group participation in drama lends
itself particularly well with the practice of cooperative learning. She emphasized the
implementation of the creative drama activities within the cooperative structure by
involving the students in a task-oriented project associated with the content material.

Planning, acting, observing, reflecting, replanning, observing-participating, and re-
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reflecting activities builds up the collaborative nature of drama(Richards, 1996).

During most of the drama activities, the children stand up, and usually there
exists enough space at the front of the classroom. If the children stand in a circle or
work in groups, more space is necessary and this can be created by pushing the tables
and chairs to the edge of the classroom. While the children are doing the activity,
teacher should watch and listen to them, try not to interfere, and take notes on what is
being observed. However, the process is the main aim; students will see the
performance as most valuable thing. Classroom teacher need to value their
performances (Philips, 2001). The student must feel trust from the instructor. The
teacher becomes a mentor for the students, guiding them through activities and

creating a non-threatening atmosphere for the class.

The classroom teacher should not acknowledge that some one has performed
well. Creative drama is non- judgemental (Annarella, 1992). In addition, the teacher
can use roles to encourage children who would otherwise hold back, and control

children who dominate the weaker ones (Heinig, 1988).

According to the theory of multiple intelligences of Gardner (1985),
individuals receive and process information in different ways such as sight, hearing,
and our physical bodies. One of these channels tends to be dominant in each
individual. If the new information is being received through this dominant channel, it
is easier to understand and use this information. However, children use all the
channels while they are dramatizing, each child will draw on the most appropriate

channel that suits them best (Philips, 2001).

With respect to the findings of Chilcoat & Ligon (1998), they reported that

drama activities provide students five types of experiences as follows:

1. Opportunities for active group participation within a context of community
improvement;
2. Opportunities for creative expression of personal experiences, building both self-

confidence and collective confidence



3. Contexts promoting greater understanding of subject matter,
4. Practice in applying basic principles of effective and efficient critical thinking,

5. Challenges to link experience with social responsibility in fostering social change

2. 1.1 Phases of Drama Based Learning

Heinig (1988) explained the three phases of drama based lessons as follows:
introduction, development and quieting parts. During the introduction part, the warm
up material is used and it should not be too difficult for the children to do. These
activities aim to put everyone in a relaxed mood and ready to work together. In
addition, the warm up material includes some hidden clues about the rest of the

lesson (Heinig, 1988).

In the development part, make-believe play exists and an experiment climate
is created (Annarella, 1992). Then the students use their knowledge and experience

to develop their characters’ response.

During the make-believe play, students carry out their internal abilities,
feelings and experiences to the real life situations by “as if” play. Some of the drama
techniques are used in this phase to achieve the objectives. According to Neelands
(1991), to reach the aims of the drama activities, these techniques are chosen with
respect to the experience of the group, content, appropriateness to the needs,
available time and space. Dramatic moment, that was defined by (Andersen, 2000) as
a “tension” during the process is a key point for the rest of the lesson. Until the
conflict that is formed by dramatic moment is being solved, students strongly get

interested in the problem.

A review of the lesson exists in the quieting part. This review can be such as
explanations, short improvisations or answers to the questions that requires the use of
knowledge learned. As an evaluation part, quieting activities are necessary to check

out if the objectives are reached or not.
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2.1.2 Drama Techniques

However, there exist many drama techniques for drama activities; teachers
use the most appropriate ones for their lessons. Some of the drama techniques are as

follows:

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).

Meetings: Students get together to hear news, plan action, make decision
together and propose strategies to solve problems that have emerged. (Neelands,

1991).

Games: Traditional games or suitable variations of them are used to establish
trust, confidence or rules. They are selected to simplify a complex experience

(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).

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).

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, 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
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but is trying to mediate her/his teaching purpose through her/his involvement in the

drama (Neelands, 1991).

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).

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).

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).

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.

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)

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
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build up a cumulative account of a long sequence of work (Neelands, 1991).

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 (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).

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

(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

(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 (Neelands, 1991).

Forum-Theatre: A small group of students is engaged a situation or a concept
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)

Analogy: A problem is revealed through working on a similar situation that

reflects the real problem (Neelands, 1991).

Re-enactment: An event that is known, or has previously occurred, is
reenacted in detail to show what might have happened, or in order to find out its

details (Neelands, 1991).
13



2.1.3. Research on Drama Based Learning

Most of the previous research on drama-based learning was done in social
sciences investigating the social skills such as communication abilities, language

usage, socialization and self-confidence.

Omeroglu (1990) implemented a study by measuring 80 five-six year old
children’s verbal creativity with Torrance Creative Thinking Test. He reported that
drama is an effective method that contributes to the verbal creativity of five-six year

old children.

Ballou (2000) examined the effects of drama on communication skills and
attitudes toward school and learning. Twelve pairs of at risk six graders were
randomly selected to participate in a 20-week in-school drama experience. Findings
showed that drama made a significantly positive effect on experimental students'

communication skills and on their attitudes towards school and learning.

Selvi and Oztiirk (2000) investigated 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. Participants were 40 students for drama group and 40 students for
control group. Pre-post test control group design was used for this study. However
one of the groups were taught by the researcher with drama-based instruction the
other was taught by the classroom teacher by traditional teaching. Findings have
shown that creative drama had a significant effect on science teaching in accordance
to the student achievement. On the other hand, according to the attitudes of students,
no significant difference was found. Researchers have emphasized that a 4 weeks

period is too short for changing students’ attitudes.

Kamen (1992) examined the effects of drama-based instruction in enhancing
the elementary students’ understanding of the science concepts. Activities included
the use of movement, pantomime, improvisation, role-playing and characterization.

Data were collected by interviews with students and teachers; direct observations;

14



and written tests for the students. Analysis of the collected data revealed that student
achievement improved on the content tests. Both the students and the teachers
reported the positive effects of drama such as better understanding of the concepts,
an improved motivation and interest in learning science, students’ enjoyment of
using drama based instruction. The students indicated that they learned more when

this method was included.

2.1.4. Research on Drama Based Learning in Mathematics Education

On the contrary of the research that investigates the effects of drama and
drama-based learning in other sciences such as language and science teaching, there
are few studies indicating the effects of drama based instruction on mathematics
teaching. Lack of the mathematics educators who were qualified on drama-based

instruction can be one of the reasons for this.

Saab (1987) investigated the effects of drama based mathematics instruction
compared to textbook-oriented mathematics instruction. A pre-posttest experimental
design was used for the study. Participants were 87 sixth graders. Once the pretests
for the three dependent variables (mathematics achievement, attitudes toward
mathematics, and creativity) were given, the experimental groups received eight
weeks of drama based 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 post-tested with the mathematics achievement test; mathematics attitude scale;
and a creativity test. The collected data were analyzed by means of Analysis of
Covariance. Results showed that drama based activities had a significant positive
effect in levels of mathematics achievement related to mathematics computation.
According to this study, attitudes toward mathematics and levels of creativity were

not affected by the use of drama-based activities.

Southwell (1999), in his research, 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.

15



Duatepe and Ubuz (in press) investigated the effects of drama-based
instruction on seventh grade students’ achievement, attitudes and van Hiele
Geometric Thinking levels on mathematics and geometry compared to the traditional
instruction method. A quasi-experimental research design was used and data were
collected through achievement tests, attitude scales, geometric thinking level test and
both student and teacher interviews. There were 102 participants of the study. With
respect to the analysis results, they reported that, drama-based instruction had a
positive effect on student achievement and van Hiele Geometric Thinking Levels on
angles and polygons, circle and cylinder units. Results indicated that both the
traditional and drama based methods was not significantly effective on students’

attitudes toward mathematics and geometry.

2.1.5 Effects of Drama Based Learning

Review of the related literature on the effects of drama-based learning has
indicated that, drama activities,
1. develop active group participation (Chilcoat & Ligon,1998; Kelner, 1993)
2. foster creative expression of personal experiences for building self-confidence and
collective confidence (Ballou, 2000; Kelner, 1993)
3. improve academic achievement (Chilcoat,&Ligon,1998, Saab, 1987, Ustiindag,
1997)
4. promote direct community action and cooperative work (Chilcoat,&Ligon,1998;
Kelner, 1993; Southwell, 1997)
5. develop critical thinking skills (Kelner, 1993; San, 1996)

6. improve problem-solving skills (Freeman, 2000)

2.2 Cooperative Learning

Cohen (1994) defined cooperative learning as the students working together
in groups, which are small enough so that each individual can contribute to a task
that has been clearly defined and is intended to be dealt with collectively.

Cooperative learning usually supplements the teacher’s instruction by giving students
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an opportunity to discuss information or practice skills originally presented by the

teacher (Slavin, 1994).

There are many different cooperative learning techniques; however, all of
them have certain elements in common. These elements are necessary to insure that
when students do work in groups, they work cooperatively. In this study, Learning
Together technique was used. It is not sufficient to direct a group of students to
separate into small groups and study on a problem or set of problems. First, the
members of a group must perceive that they are part of a team and they have a
common purpose. It is not cooperative learning if the students sit together and work
on problems individually. Second, group members must realize that the problem they
are studying on is a group problem and that the success or failure of the group will be
shared by all of the members of the group. Third, to complete the group’s goal, all
students must talk with one another for engaging in discussion of all problems. At
last step, each member’s individual work should have a direct effect on the group’s
success (Askew & William, 1998). These elements of the cooperative learning

methods sometimes require students to find or discover information on their own.

Many cooperative learning methods recommend heterogeneous group
composition rather than homogeneous in order to reflect varying student abilities and
backgrounds in the class. To maximize the benefits of cooperative learning groups,
the membership should be heterogeneous in ability and personal characteristics. The
group must stay together long enough for cohesiveness to develop. A successful
group will be small enough for everyone to be needed but large enough to permit a

diversity of ideas and skills (Artzt & Newman, 1990).

Kramarski (2004) indicated the implementation of cooperative learning with
heterogeneous teams of four pupils: One high, two middle, and one low achieving
student. Kramarski (2004) reported with respect to the Johnson & Johnson (1999)’s
suggestions that teacher-selected groups often result in the best mix because teachers

are better able to form optimal combinations than did students.

When students of different abilities are grouped together, more frequent
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giving and receiving of explanations take place. Contrary to what one might expect,
the high-ability student derives as much benefit from group interaction as do the low-
and average-ability students. The verbal communication of mathematics is a means
for students to become actively involved in learning mathematics. To give a
mathematical explanation to one's peers, a student must understand the material with
far more depth than is required merely to produce an answer on a worksheet.
Cooperative learning strategies have been credited with the promotion of critical
thinking, higher-level thinking, and improved problem-solving ability of students
(Artzt & Newman, 1990).

The classroom teacher plays a vital role in the implementation of effective
cooperative learning. It has already been pointed out that the teacher is responsible
for the formation of groups. In addition, explaining the assignment, the academic
expectations for the group, the expected collaborative behaviors, the procedures to
follow, and the definition of group success is teacher's responsibility, too. The
materials and the instructions for their use should be structured in such a way that
each student in the group does something to contribute to the group's work. Each
person is expected to learn the material and to help others learn the material.
Teachers must monitor the groups while they are in progress and provide assistance
as it is needed. The teacher should provide feedback so that students know how well
they are doing. In addition, the instructor should organize the physical class
environment for cooperative learning by arranging the desks. (Artzt & Newman,

1990).

2.2.1 Cooperative Learning Schemes

There are many different cooperative learning schemes have been developed

and studied; however, all of them have certain elements in common.

Some practical cooperative learning models are stated as follows by Slavin (1994):

. Student Team Learning Techniques
. Learning Together
. Group Investigation
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2.2.1.1 Student Team Learning (STL) Techniques

All cooperative learning methods share the idea that students work together to
learn and are responsible for one another's learning as well as their own. STL
methods, in addition to this idea, emphasize the use of team goals and team success,
which can only be achieved if all members of the team learn the objectives being
taught. That is, in Student Team Learning the students' tasks are not to do something

as a team but to learn something as a team.

Team rewards, individual accountability and equal opportunities concepts are
central to all Student Team Learning methods. The following Student Team Learning
methods are general cooperative learning methods adaptable to most subjects and

grade levels:

a. Student Teams-Achievement Divisions (STAD)

b. Teams-Games-Tournament (TGT)

2.2.1.1.a Student Teams-Achievement Divisions (STAD)

In STAD, students are assigned to four-member learning teams mixed in
performance level and gender. The teacher presents a lesson, and then students work
within their teams to make sure that all team members have mastered the lesson.
Finally, all students take individual quizzes on the material, at which time they may
not help one another. The whole cycle of activities, from teacher presentation to team

practice to quiz, usually takes three to five class periods.

STAD have been used in a wide variety of subjects, from mathematics to
language arts and social studies. They have been used from grade two through
college. STAD are most appropriate for teaching well-defined objectives with single
right answers, such as mathematical computations and applications, language usage
and mechanics, geography and map skills, and science facts and concepts (Artzt &

Newman, 1990).
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2.2.1.1. b Teams-Games-Tournament(TGT)

Teams-Games-Tournament uses the same teacher presentations and
teamwork as in STAD, but replaces the quizzes with weekly tournaments. In these
students compete with members of other teams to contribute points to their team

SCores.

2.2.1.2 Learning Together

David Johnson and Roger Johnson at the University of Minnesota developed
the Learning Together models of cooperative learning (Johnson & Johnson, 1987).
The methods they have researched involve students working on assignment sheets in
four-or five-member heterogeneous groups. The groups hand in a single sheet and
receive praise and rewards based on the group product. Their methods emphasize
team-building activities before students begin working together and regular

discussions within groups about how well they are working together.

2.2.1.3 Group Investigation

Group Investigation, developed by Shlomo Sharan and Yael Sharan at the
University of Tel-Aviv. In this method, students form their own two-to six-member
groups. After choosing subtopics from a unit being studied by the entire class, the
groups further break their subtopics into individual tasks and carry out the activities
necessary to prepare group reports. Each group then makes a presentation or display

to communicate its findings to the entire class.
2.2.3. Phases of Cooperative Learning

Cooperative learning environment is proposed by Toumasis (2004) as
follows:

(a)Teacher introduces the unit to class including a general discussion about the unit

objectives or interesting film, media about topic.
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(b)The whole class is divided into study teams for providing a forum in which
students ask questions ,discuss ideas, make mistakes, learn to listen to others’ ideas,

offer constructive criticism and summarize their discoveries in writing.

(c)Teacher distributes study team worksheets.

(d)Students learn concepts identified on the worksheet cooperatively. While the
groups are at work, the teacher has the opportunity to be an active listener to six or
more different discussions. In this session, students feel secure in the study team;
because once the group has started its work then each member knows that the group
will assist if he or she gets stuck or has been absent and needs information or did not
understand something. During this session the instructor feels he or she is working
with students instead of ‘on’ them by moving among groups, answering their

questions and encouraging them for their work.

(e) Class discussion session helps the class to explain key ideas and difficult points

eliminating the possibility that an incorrect response has been given in them.

(f) Teacher distributes summary cards to students for writing important points

according to them.

(g) Students take individual tests. These are used to assess student mastery of the

concepts.

2.2.4 Research on Cooperative Learning

Cooperative learning, a topic studied by many researchers from different
research traditions, is certainly no exception. However, after nearly two decades of
research and scores of studies, a considerable degree of consensus has emerged.
There is agreement that-at least in elementary and middle/junior high schools and
with basic skills objectives-cooperative methods that incorporate group goals and
individual accountability accelerate student learning considerably. Further, there is

agreement that these methods have positive effects on a wide array of affective
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outcomes, such as intergroup relations, acceptance of mainstreamed students, and
self-esteem (Slavin, 1994). Research has shown that collaborative learning
encourages the use of high-level cognitive strategies, critical thinking, and positive
attitudes toward learning (Garrison, Anderson & Archer, 2000; Johnson & Johnson,

1999).

In Slavin’ s(1994) review research of more than 70 high-quality studies have
evaluated various cooperative learning methods over periods of at least four weeks in
regular elementary and secondary schools; 67 of these have measured effects on
student achievement. Overall of 67 studies of the achievement effects of cooperative
learning, 41 (61 percent) found significantly greater achievement in cooperative than
in control classes. Twenty-five (37 percent) found no differences, and in only one

study did the control group outperform the experimental group.

All these studies compared the effects of cooperative learning to those of
traditionally taught control groups on measures of the same objectives pursued in all
classes. Some of these research projects have compared cooperative learning
methods with whole-class learning methods. Others have examined the individual
and group processes that occur within cooperating teams. There is strong evidence to
indicate that cooperative learning is beneficial for students across many dimensions.
Cooperative learning capitalizes on the powerful influence of peer relationships. By
promoting interaction within the group, cooperative learning teaches students to be
supportive and accepting of students who are different. When placed in a working
group, students of different abilities, cultural backgrounds, and physical make ups
have a common ground for discourse (Artzt & Newman, 1990). Other outcomes seen
in many studies of cooperative learning consist of gains in self-esteem, liking of

school and of the subject being studied, time-on-task, and attendance (Slavin, 1990).

2.2.5 Research on Cooperative Learning in Mathematics Classrooms

Many research findings emphasize the effects of cooperative learning in
mathematics classrooms. However, these researches generally focus on the

comparison of cooperative learning and traditional instructional methods or
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investigate the implementation of cooperative learning itself.

Fourth graders in a study by Swing and Peterson (1982) worked in small
groups of heterogeneous ability during the seatwork phase of lessons that had been
patterned on active mathematics teaching (AMT). Students who had received
training in working cooperatively engaged in more task-related interactions than did
controls. They provided and answered more high-order questions than did controls;
in contrast, controls sought and provided more answers to questions than did trained
students. The effects of training on small group interactions were within chance

levels on tests of fractions, division, and two-week retention.

Watson, Chick (2001) investigated the factors that influence the effectiveness
of collaboration on open-ended mathematical tasks. They studied with the students in
grades 3, 6 and 9 in groups of 3. The group outcomes and the types of collaboration
observed are investigated. They have reported the benefits of cooperative learning.
They reported the factors that influence the collaborative tasks such as academic

disagreement, misunderstanding, doubt, and tenacity of ideas.

Whicker et all. (2001), studied the effects of cooperative learning on student
achievement and attitudes in secondary mathematics classrooms. Participants were
the 31 students in a rural high school. According to the survey results, most students
indicated that they liked working in groups and appreciated getting help from other
students. Research indicated that students in cooperative learning group had

increasingly high test scores than students in control group.

Toumasis (2004), reported on an experimental study. The study took place for
three years in grade levels 8-10. With respect to the results, students’ attitude,
attendance, completion of assignments and willings to participate in class has

improved.

2.3 Geometry Teaching

Since prehistory, people arranged their lives by stylized drawings, decorated
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their artifacts by adding ornamental motifs formed by simple geometric shapes
endowed with symmetries and shaped their first constructions in regular geometric
forms. The word “geometry” derives from the Greek word “geometria” that means
measurement of land. As a science, geometry was found around 600 B.C. in the

Greek culture by Thales (Mammana & Villiani, 1998).

Freudenthal (1973) defines geometry as a “...grasping space... that space in
which the child lives, breathes and moves. The space that the child must learn to
know, to explore, to conquer in order to live, to breathe and to move better in it.”
School geometry encourages students to develop insight for understanding other
mathematical concepts and connect ideas across different areas of mathematics
(Mammana & Villiani, 1998; NCTM, 2000). NCTM (2000) also reported that nature
and the beauty of mathematics could be understood by the concepts of geometry such

as symmetry and generalization.

Mammana & Villiani (1998) indicated that in general mathematics and
geometry in particular interact with the real world. In their report they described the
relation between physical world in which we live and the geometry. How the other
sciences, such as physics and economics use geometry was discussed. For example,
economics will use the coordinates and graphs for interpreting money supply and
mathematical physics require the usage of three-dimensional figures for the higher
dimensional space experiments. In addition to the place of geometry in real world,
Kahane (1994) stated, “geometry is everywhere... The most classical geometrical
objects (circle, triangle) are rich in marvelous properties. Soap bubbles, polymers,

the natural fissures in rocks- are a mine of new geometries”.

2.3.1 Development of the Geometry Concepts

Van Hiele (1986) defined a model for geometrical thinking that explains the
development of human geometric reasoning. According to his modeling, all human
beings progresses through five stages of geometrical reasoning as follows; (level 0)
visual level, (level 1) descriptive level, (level 2) theoretical level, (level 3) formal

logic and (level 4) the nature of logical laws.
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With respect to the characteristics of these stages as stated by van Hiele
(1986), outputs of one level are the inputs for the following level. A person cannot
pass through a higher level before achieving the previous one. If this situation
appears, it reflects that the child stimulate a level by performing algorithmically. This
was named as “reduction of levels”. In this case, the student is often applying rules
without understanding the meaning and may consider arbitrary. Progress from one
level to the next level depends more on the content and methods of instruction than
on age or biological maturation. Students need a treatment to move 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 at different levels of

geometric reasoning cannot understand each other.

2.3.1.a Level 0 (The Visual Level):

Students first learn to recognize a shape by its appearance as a whole or
through some physically qualities such as “tightness”, “wideness”, etc. They are not
able to notice the properties of components. Without giving explanations, concerning
properties of the shape, students can name a shape only by memorizing. They may
estimate a given figure is a rectangle because it looks like window. 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,
3. names or labels shapes and other geometric configurations and uses standard
and/or  nonstandard names and labels appropriately,
4. compares and sorts shapes on the basis of their appearance as a whole,
5. verbally describes shapes by their appearance as a whole,

6. solves routine problems by operating on shapes rather than by using properties,
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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.

2.3.1.b 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. 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,
3 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,

b. interprets verbal or symbolic statements of rules and applies them,
5. discovers properties of specific figures empirically and generalizes properties for
that class of figures,
6 a. describes a class of figures (e.g., rectangles) in terms of its properties,

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

7. identifies which properties used to characterize one class of figures also apply to
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another class of figures according to their properties,
8. discovers properties of an unfamiliar class of figures,
9. solves geometric problems by using known properties of figures of figures or by
insightful approaches,
10. 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.

2.3.1.c 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;

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),
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a. justifies the conclusion using logical relationships, having drawn a conclusion
from given information.
b. orders classes of shapes.

c. orders two properties.

2.3.1.d Level 3 (Formal Logic)

Van Hiele (1986) treats this level as the essence of mathematics 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,

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

themselves or compare axiomatic systems,

2.3.1.e 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 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,
4. invents generalized methods for solving classes of problems,

5. 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.
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CHAPTER 3

METHODOLOGY

This chapter explains participants, variables, measuring tools, treatments,

treatment verification, methods for analyzing data, internal validity of the study.

3.1 Participants

Since it was difficult to select a random sample of individuals, convenience
sampling was used in this study. Participants were 77 seventh grade students (38
boys and 39 girls) in the range of 12-13 years of age attending to two different public
elementary schools in a middle socio-economic neighborhood in Yenimahalle
district, Ankara. As two different instructional methods were used in the study, to
avoid the students’ perceptions that they are in competition with the other treatment
group and perform beyond their usual level, each school was assigned for one
treatment: drama based learning group (DramG) and cooperative learning group

(CoopQ).

Schools were similar in terms of size, average level of socioeconomic status,
technical and educational opportunities, and academic achievement. Drama Group
had 38 students and similarly Cooperative Group had 39 students. Demographic

information about participants are shown in Table 3.1.
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Table 3.1 Demographic information about the participants

Group Boys (N) Girls (N) Total (N)
CoopG 19 20 39
DramG 19 19 38
Total (N) 38 39 77

The number of the students in the classes ranged from 18 to 20. There were three
70 grade classrooms in each school. As students need more free space for
movements in drama, one of the two schools having larger classrooms was assigned
for the drama groups. As the researcher, who had a degree in mathematics education
and one and a half years of experience in teaching mathematics in a public
elementary school, taught the courses, one of the three classes from each school
having coinciding mathematics lessons were eliminated from the study. Two classes
for drama based learning and two classes for cooperative learning took part in the
study. Four of the classes took part in the study during their normally scheduled

mathematics periods.

3.2 Variables

Four dependent and five independent variables were considered in this study.

3.2.1 Dependent Variables

Dependent variables of the study are; students’ posttest achievement scores on
angles-polygons and circle-cylinder, post test score of van Hiele geometric thinking
level, and post test score of geometry attitude scale.

3.2.2 Independent Variables

Independent variables of the study are; instructional methods, students’ gender,
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mathematics grade in previous year, students’ pretest scores on van Hiele geometric

thinking level test and on geometry attitude scale .

3.3 Measuring Tools

3.3.1 Achievement Tests:

Angles and polygons achievement test (APA) and circle and cylinder
achievement test (CCA) developed by Duatepe and Ubuz (in press) were used in this

study to determine students’ achievement on angles and polygons.

The APA consists of 17 open-ended questions, most of which having subtasks.
Totally, it includes 326 tasks, 72 of which are covering the topics on angles
(identifying adjacent, vertical, corresponding, congruent, interior, and exterior
alternate angles; finding the angles in triangles; identifying angle bisectors, altitudes,
and medians of a triangle) and 254 of which are on polygons (ordering the side
lengths of a triangle according to its angles; drawing the triangles with given side
lengths if possible; identifying polygons, square, rectangle, diamond, parallelogram,

trapezoid and rhombus; finding the perimeter and area of these quadrilaterals).

The CCA involves 15 open-ended questions, each containing subtasks. In total, it
contains 42 tasks, 36 of which are related with circle (explaining the difference
between a ring and a circle by giving examples; explaining how many radius can be
drawn in a circle; stating the positions of the points in a given circle; drawing the
points at the outside and inside, and on the circle; drawing tangents and chord to the
circle; finding the perimeter and area of a circle) and six tasks are related with
cylinder (drawing and explaining of open form of cylinder; finding area and volume

of a cylinder). Two specimen questions are shown in Figure 3.1.

Giving one for each correct answer and zero for each incorrect answer each task
in the APA and the CCA was scored. The possible scores for the APA ranged from 0
to 326 and for the CCA ranged from 0 to 42. For example, question 6 in the APA and
question 12 in the CCA (see Figure 3.1) included 26 and 2 tasks, respectively. Eight
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tasks of question 6 are related to identifying the medians of the given triangle, one
task on explaining why the given segments are medians or not, nine tasks are related
to identifying the angle bisectors of the given triangle, one task on explaining why
the given segments are angle bisectors or not, seven tasks are related to identifying
the altitudes of the given triangle, one task on explaining why the given segments are
altitudes or not. For question 12 one task is related to finding the radius of a circle
given the perimeter of it, and one task is related to finding the diameter of a circle
using the radius of it. For the main study, the KR-20 internal consistency reliabilities

obtained for APA and CCA were, 0.98 and 0.95, respectively.

APA - Question 6

The SRP triangle was given in the figure. In this triangle, s(RSY)=s(YSP),

SR| L|PK

s(SRT)=s(TRP), s(SKP)=90°,

B

SL|=|RL|. |RY|=|YP|.

According to this triangle,

a) Circle which of the given line segments are medians of this triangle. Explain why

these segments are medians or not.
[PL], [PK], [SY], [RT], [PY], [YR], [SL], [RL]
Explanation:

b) Circle which of the given line segments are angle bisectors of this triangle.

Explain why these segments are angle bisectors or not.
[PL], [PK], [ST], [RT], [PY], [YR], [SL], [TP],[SY]
Explanation:

c) Circle which of the given line segments are altitudes of this triangle. Explain why

these segments are altitudes or not.

[PL], [PK], [ST], [RT], [RK], [LK], [KS]Explanation:

Figure 3.1 Question samples for APA and CCA 33



CCA - Question 12

After a full turn a bicycle wheel takes 180cm way. What is the diameter of this
bicycle wheel?( m=3)

Figure 3.1(continued)

3.3.2 Van Hiele Geometric Thinking Level Test

In order to determine students’ geometric thinking levels of van Hiele geometric
thinking model, the van Hiele Geometric Thinking Level Test (VHL) developed by
Usiskin (1982) was used. This test was adopted into Turkish by Duatepe (2000)
during a master thesis study. According to this model, all human beings progress

through five stages of the geometric thinking (van Hiele, 1986).

The first level geometric thinking begins with nonverbal thinking. The student at
this level perceives a figure as a whole shape and does not perceive their parts.
He/she might say, "It is a rectangle because it looks like a door". At the second level,
properties can be recognized but properties are not yet logically ordered. At the third
level, properties are logically ordered; one property precedes or follows from another
property. However, at this level, the intrinsic meaning of deduction, that is, the role

of axioms, definitions, theorems, and their converses are not understood.

At forth level, deduction and construction of proof can be understood.
Different axiomatic systems can be understood at the last level. In the 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. As the elementary school mathematics leads students only reach to
the third level (van Hiele, 1986) and elementary school mathematics curriculum in
Turkey does not require deduction and construction of proof, only the first 15 items

of the 25 multiple choice items were considered in the present study.

The items in the first level are related to identifying polygons. The items in

the second level are about the properties of square, rectangle, diamond,3



rhombus, isosceles triangles, and radius and tangent of circle. The items in the third
level are on ordering properties of triangle, simple deduction, comprehending
hierarchy among square, rectangle and parallelogram, and comparing rectangle and

parallelogram.

Student responses to VHL were scored as 1 for each correct answer and O for
each incorrect answer. The possible scores of the VHL range from O to 15. As the
VHL consists of questions with different difficulty levels, KR-20 reliability
coefficients of the pre and post implementation of the VHL were found as 0.56 and
0.42, respectively. These low reliability values are of concern. It is well known that
reliability coefficients are greatly influenced by the difficulty of a test, the small

differences among the scores and the number of items.

In the pre and post implementation of the test the scores were clustered
together mostly around the mean, with small differences among students. The mean
scores of the pre and post implementation of the test were calculated as 6.82 and 7.31
out of 15, with the standard deviation of 2.23 and 2.02, respectively. Particularly,
71.6 and 83.5 percent of the students lied in the first standard deviation for the pre
and post implementation, respectively. Furthermore, when the number of items was
tripled by the Spearman-Brown prophecy formula, the new reliabilities were
calculated as .66 and .43. Therefore, the small differences among the scores and the

number of items on the test might have lowered the reliability.

3.3.3 Geometry Attitude Scale

To determine students’ attitudes toward geometry, geometry attitude scale
(GAS), developed by Duatepe and Ubuz (in press), covering the components of
motivation and self-confidence was used. Items representing motivation reflected
students’ pleasure when dealing with geometry and their eager to continue to think
about puzzling ideas outside class. Items standing for self-confidence involved the
behavior of nervousness and tension felt in geometry topics and the students’

confidence in their ability to learn and to perform well on examination on geometry.
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Examples of items related to each component — motivation and self-
confidence - include respectively: (a) I do not realize how the time passes when I am
studying geometry, (b) I do not feel tension in geometry lessons. This scale consists
of 12 Likert type items with five possible alternatives as strongly disagree, disagree,
uncertain, agree, and strongly agree. Negative statements (1, 3, 4, 6, 8, 9) were
scored as 5, 4, 3, 2, and 1 and positive statements (2, 5, 7, 10, 11, 12) were scored as
1, 2, 3, 4 and 5 according to the order of alternatives. The possible scores on this
scale range from 12 to 60. Pre and post implementation of the GAS results yielded

Cronbach alpha reliability coefficient of .90 and .89, respectively.

3.4 Treatments

All classes studied the Angles and Polygons, Cylinder and Circle unit. In all
classes, mathematics was taught four times a week according to the mathematics
curriculum adopted by the Turkish Ministry of Education. The Angles and Polygons
unit was taught for three and half weeks (14 lessons), Circle and Cylinder unit was
taught for three weeks (12 lessons). All students in both methods of instruction
practiced the same content with the same problems/tasks, and used the same textbook
(Hkégretim Matematik Ders Kitab1 7, 2003). The sessions under both methods
included three parts: introduction (about 10 min), development (about 20 min) and

quieting/review (about 10 min).

While the drama groups (DramG) learned geometry with drama based learning,
the cooperative learning groups (CoopG) learned by working in cooperative groups.
During the experiment, the DramG and the CoopG received instruction from the

researcher in their regular classrooms.

The DramG was treated identically to the CoopG except that the students
instructed to complete the same tasks by improvisations, role-playings, and make-
belief plays during the study phase. Photographs from some classroom situations are

presented below within the DramG and the CoopG (Figure 3.2, 3.3, 3.4 and 3.5).
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Figure 3.2 Working Students in CoopG

Figure 3.3. Sample of one activity in CoopG
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.

Figure 3.5 Sample of one activity in DramG
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Figure 3.2 and 3.4, shows how the students participate to the drama and
cooperative learning activities, respectively. As it is clear, while the CoopG students
are only sitting on desks and talking to each other to agree on solutions, DramG

students are both physically acting and orally talking to achieve the same tasks.

Figure 3.3 and 3.5 are the examples for cognitive experiences during lessons in
DramG and CoopG, respectively. According to Figure 2.2, CoopG students are
trying to form a circle on a work sheet, by pointing the equal distances from a central
point. They use a ruler to find the equal distances. Figure 2.4 shows DramG students
who are the points that form a circle. They are trying to sit around a centre, with
equal distances. To find their places they are using a rope. The same content was
covered in two of the treatment groups. All the groups solved the same questions to
reach exactly the same objectives, and at the end of each lesson, homework was
assigned to students from the same textbook. The comparison of example lesson

flows in the DramG and the CoopG is illustrated in Figure3.6

Objective(s): Understanding polygons

1) Explaining the polygons with examples

2) Naming a given polygon

3) Writing the sides and corners of a given polygon by using symbols

4) Explaining the regular polygons by giving examples

Category Drama Group Cooperative Group

Introduction | Students worked in groups of two | Each group was asked
while painting pictures involving | to make a list of the real
polygons in the form of houses and | life examples of
used colored pencils to paint them. | polygons which were
assigned at the end of
the previous lesson, and
then read their list to the

whole class.

Figure 3.6 Sample lesson flows for DramG and CoopG
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Develo

pment

Two groups constituted in
the classroom and each
group were given a 3m
long elastic band with two
ends tied to each other.
Each group was asked to
form a triangle by using
this elastic band. Firstly,
they discussed how to
form a triangle. Three
students from each group
entered in the elastic band
and formed a triangle by
stretching from 3 corners.
After each group formed a
triangle with one student
on each corner, teacher
asked the  following
questions:

1) How many sides does
this shape have?

2) How are the sides
located?

3) How many corners
does this shape have?

4) Who are standing on

the corners?

Students’ responses to
these  questions  were
discussed in order to

specify the characteristics

Figure 3.6(continued)

Each group was given a geometry
board and a piece of tire. Students
asked to form a triangle on the
geometry board by using the tire.
Firstly, they discussed how to form a
triangle and agreed on stretching the
tire to the three non-linear nails of
the board. After each group formed a
triangle teacher asked the following
questions:

1) How many sides does this shape
have?

2) How are the sides located?

3) How many corners does this
shape have?

these

Students’  responses  to

questions were discussed. Each

group was asked to form a
quadrilateral by using the tire. After
each group formed a quadrilateral
with, they asked to answer the
following questions:

1) How many sides does this shape
have?

2) How are the sides located?
(expected answers: parallel to each
other, equal length, all sides have
different length...vs.)

3) How many corners does this
shape have?

4) Who are standing on the corners?
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of a polygon. Later, each
group was asked to form a
by

their elastic band. After

quadrilateral using
each group formed a

quadrilateral with one
student on each corner,
they asked to answer the
following questions:

1) How many sides does
this shape have?

2) How are the sides
located? (expected

answers: parallel to each

other, equal length, all
sides  have  different
length...vs.)

3) How many corners
does this shape have?

4) Who are standing on
the corners?

5) How many angles does
this shape have?

6) What type of angles are
they?

7) Can a person inside this
shape, move outside? (Is
the shape closed or open?)
8) Does your shape looks
like any of the shapes that

you know?

Figure 3.6(continued)

5) How many angles does this shape
have?

6) What type of angles are they?

7) Is the shape closed or open?

8) Does your shape looks like any of
the shapes that you know?

The same questions were asked for a
different  quadrilateral, for a
pentagon, for a different pentagon
before the previous one, for a
hexagon, for a different hexagon, for
an octagon, for a different octagon,
and so on. Through the way
students formed new polygons, in
accordance with the formed shapes’
familiarity to students from the
previous years, some questions
directed to students for classifying
the polygons. For example; when the
students formed a rectangle, they
were asked the following questions:

1) Can we name this shape except
rectangle?

2) Is it possible to call this shape as a
parallelogram? What were the
identifiers of a parallelogram?

3) Can we name this shape as a
square? What are the similarities and
differences?

*Teacher drew all the formed
polygons to the board and asked

students about naming the sides and
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The same questions were
asked for a different
quadrilateral, for a
pentagon, for a different
pentagon  before  the
previous one, for a
hexagon, for a different
hexagon, for an octagon,
for a different octagon,
and so on. Through the
way students formed new
polygons, in accordance
with the formed shapes’
familiarity to students
from the previous years,
some questions directed to
students for classifying
the polygons. For
example; when the
students formed a
rectangle, they were asked
the following questions:

1) Can we name this
shape except rectangle?

2) Is it possible to call this
shape as a parallelogram?
What were the identifiers
of a parallelogram?

3) Can we name this

shape as a square? What

Figure 3.6(continued)

corners of the polygons.

*Students were encouraged to name
the regular and irregular forms of the
same polygons.

*Teacher drew some figures on the
board and wanted students discuss if
the figures are polygons or not?

* Students were asked to identify the

properties of a polygon.
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are the similarities and
differences?

*Teacher drew all the
formed polygons to the
board and asked students
about naming the sides
and corners of the
polygons.

*Students were
encouraged to name the
regular and  irregular
forms of the same
polygons.

*Teacher drew some
figures to the board and
wanted students discuss if
the figures are polygons
or not?

*Students were asked to

identify the properties of a
polygon.

Quietin
g /
Evaluat

ion

Students asked to prepare
a telephone conversation.
For this quieting activity,
each student worked with
a partner. Each partner
named as A or B. As the
A was 1ill, he/she was
absent for this
mathematics lesson.

Student A called student

Figure 3.6(continued)

Students were asked to summarize
the definition of the polygon and the
lesson finished by writing the

definition of polygon on the board.
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B after school and asked
what was done and
processed  during the
lesson. Student B
summarized the lesson,
explained the properties of
polygons by  giving
examples. Then A and B
changed the roles and the
conversation repeated.
While a group was
presenting the
conversation, other
students listened carefully
and they added the
missing or forgotten parts
to their conversation.

At the end of the lesson,
the definition of polygon

was written on the board.

Figure 3.6(continued)

3.4.1 Treatment in Drama Based Learning Group

In most of the treatment periods, the desks were moved to the edges for creating
an empty space in the center of the classroom. For some tasks students worked in
groups of two or four by mutually putting their desks. DramG was instructed based
on the lesson plans developed by Duatepe (2004). There exists three phases in each

lesson; introduction, development and quieting.

Introduction part consisted of warm up activities, which takes 3-5 minutes to put

students in a relaxed mood and ready to work together. The warm up material was
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not too difficult for the students. These warm up activities included some hidden

clues about the objectives of the lesson.

During development part, make-belief environment is created in which students
take roles, experience and live ideas embellished with geometry. In this part of the
lesson, students mostly worked in groups of 4-10; sometimes worked individually, or
as a whole. They made decisions as a group, listened to each other, and valued each
other’s suggestions; co-operated to achieve their aims, found ways of settling their
differences, and used the strengths of each member of the group. Through role-
playing, students used non-verbal communication, such as body movements, facial
expressions to explore places, times, and situations that they may not have directly
experienced. The dialogue was not scripted, and the teacher set up the situation for
the drama by helping students to explore, develop, express, discuss and criticize the
ideas. The students then use their knowledge and experience from daily life to
develop their characters’ response to circumstances presented to foster meaningful

understanding. This encouraged their creativity and developed their imagination.

In the quieting phase, main points of the lessons were emphasized and then the
key points of the concept covered were summarized either by the teacher or by the
students. Students reviewed what they have learned by either answering or solving
the questions posed by the teacher, or presenting what they have learned as 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 teacher.

3.4.2 Treatment in Cooperative Learning Group

Within the CoopG, students previous semester mathematics grades served as the
basis for formal cooperative learning group membership. Each group included four
students, one from the top fourth of the class, one from the bottom fourth of the class
and two from the middle half of the class. The classroom environment was arranged
by mutually putting two student desks together to encourage interaction between

members.
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The drama based lesson plans developed by Duatepe (2004) were adapted for
cooperative learning by the researchers. However, the same content was covered, in
accordance with the five basic elements of cooperative learning as defined by
Johnson and Johnson (1999). These five characteristics and their reflections to the

lesson plans are as follows:

1) Positive interdependence necessitated mutual support and encouragement,
sharing resources. Group members encouraged to believe that all group members
were essential for the success of the group. This was accomplished by assigning each
group clear and measurable tasks, structuring and routinely reinforcing goal
interdependence within the groups. The students provided explanations, elaboration

and guidance to help their peer understand the key points.

2) Individual accountability was promoted by keeping the group size small,
assessing each students’ achievement by individual tests, calling on group members
randomly and asking them to present the group’s work to the whole class, requiring
each student to teach something that he or she had learned to someone else and
appraising each student’s performance by observing the small group works and

giving feed backs to the individuals and groups.

3) Face-to-face interaction necessitated group members’ encouragement and
facilitation to each other’s effort to achieve group goals in order to build academic
and personal support systems for every group member. Face-to face interaction
promoted by scheduling enough time for the group to meet, making group members
work together in small groups to achieve group goals, arranging the classroom by
mutually putting two student desks together, encouraging instances of promotive

interaction between members.

4) Collaborative skills such as reaching consensus, involving every student in
group-work, giving constructive feedback and making others believe that they were
contributing to each other were constantly reinforced. The teacher was responsible

for making each student communicate effectively with each other, solve conflicts,
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reconcile their differences and trust in one another.

5) Group processing aims to clarify and improve the contributions of each group
member with respect to the collaborative efforts to achieve the goals of the group.
Factor that contributed to group processing was students’ reflections on group
sessions to determine which actions to continue, change, or modify. The teacher also

monitored group processing regularly.

In this study cooperative learning environment consisted of three phases:

introduction, development and evaluation.

In the introduction part, groups either gave daily life examples related to the
concepts or answered the questions of the teacher with respect to the previous year’s
knowledge. Some hidden clues about the objectives of the lesson exist in this phase.
The introduction activities enhanced communication skills (such as listening
someone, expressing an idea...vs.) by creating opportunity for intergroup and
intragroup discussions, creativity and imagination that make students trust each

other, ready to work collaboratively, and enjoy the lesson.

In the development part of the lesson, teacher distributed the work sheets related
to the content; students worked in groups, implemented the steps for the given tasks,
shared ideas, measured and calculated, commented on each other’s opinions, and
made conjectures. They spent most of the lesson hour studying on the tasks
distributed. After intergroup discussions, intragroup discussions were included
during the treatment phase. Teacher observed the group works and directed questions
to the individuals, groups or the entire class. She was the facilitator of the classroom
activity by helping students to explore, develop, express, explain, discuss and

criticize ideas.

Evaluation part consisted of the summary of the key points of the activities.
Students reviewed what they have learned. As in the DramG, they shared ideas about
the content of the lesson. They answered or solved the questions posed by the

teacher.
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3.5 Data Collection and Analysis

Design of the study was quasi-experimental. At the beginning of the study, both
the DramG and the CoopG were asked to respond to the van Hiele geometric
thinking level test, and the geometry attitudes scale to measure their thinking level
and attitudes respectively prior to the treatment. At the end of the treatment,
achievement tests as well as van Hiele geometric thinking level test, and geometry
attitude scale were administered to students in both groups. All these tests were
administered to the students within a scheduled one or two 40-minutes mathematics
class session allowing each time 60, 40, 40 and 15 minutes for the APA, CCA, VHL
and GAS respectively.

The data collected were analyzed through descriptive and inferential statistic
multivariate analyses of variance (MANOVA). To aid in the interpretation of the
MANOVA results test scores for each group at each time were used to conduct

univariate follow-up tests.

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 .01. For the MANOVA based on the posttest measures as dependent
variables, there were 77 subjects in the sample. The statistical power of the study for
these values was calculated as between .81.

3.6 Treatment Verification

The classroom teachers acted as an observer during the lessons. The observer
teachers were asked to grade each lesson from O 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 observer

teachers graded all lessons by giving them grade 5 for both instructional methods.
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3.7 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 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, and geometry attitude were
determined as potential extraneous variables to posttests. These variables were
checked to see whether they had a relation with the dependent variables of the study.
There were no statistically associated variables. Both the drama groups and the
cooperative groups were equal with respect to the number of students, PREGAS and

PREVHL scores. 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. This was not an issue because the length of the

study was limited to a semester.

The location of this study was four similar classrooms at two different schools
(two classes per school). Schools were in the same neighborhood. Technical,
physical and educational opportunities were very similar. 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. Both groups were
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administered pretest to equalize the pretesting effect. Moreover, there were eight
weeks for the implementation of posttest. This period was assumed to be sufficient
for desensitization. In addition, achievement tests were not implemented as pretest to

minimize pretesting effect.

Mortality refers to loss of students during the treatment. There were no missing

data in all pretests and posttests.

To avoid the maturation threat both the DramG and CoopG spent the same
amount of time on the units. Although, the length of the study was limited to one

semester.

An instrumentation threat 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 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.

It is possible that the person administering a treatment may be the cause of the
results or any observed outcomes. To avoid this kind of threat two instructional
techniques were administered by the researcher with respect to the previously
prepared lesson plans and classroom teachers filled out a Treatment Verification

form at the end of each lesson.

Since instructional period lasted more than six weeks, any Hawthorne effect that
may be caused by the use of novel instruction method washes out. Moreover, two
different schools were assigned to the study to avoid the conceptions of students that

they are in competition with the other treatment group.
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CHAPTER 4

RESULTS

This chapter contains descriptive statistics of the data, quantitative results of
data and summary of research findings divided into four sections. Several statistical
procedures were employed, including correlational analyses, analysis of variance,
and multiple analyses of variance. Besides, summary of research findings are shown

in last part of this chapter.

4.1 Descriptive Statistics

By using quantitative research techniques, PREVHL, POSTVHL, APA,
CCA, PREGAS and POSTGAS calculated and interpreted. Pretest scores and

Posttest scores described by using tables.

4.1.1 Descriptive Statistics of the Geometry Attitude Scale

The descriptive statistics related with the PREGAS and the POSTGAS for the
DramG and the CoopG are shown in Table 4.1. According to the table, both the
PREGAS and the POSTGAS mean scores of the DramG were higher than those of
the CoopG. On the other hand, while the mean score of the DramG increased from
43.79 to 44.87, similarly the mean score of the CoopG increased from 40.05 to 40.26

from pretest to posttest.
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Table 4.1 Descriptive statistics related with the PREGAS and the POSTGAS for the
CoopG and the DramG.

PREGAS POSTGAS

CoopG DramG | CoopG DramG
N 39 38 39 38
Mean 40.05 43.79 40.26 44.87
Standard 11.52 8.74 11.01 8.37
deviation
Skewness 22 -.30 .38 .10
Kurtosis -1.06 A7 -.67 -.63
Minimum 20 19 20 20
Maximum 60 60 60 60

4.1.2 Descriptive Statistics of the Van Hiele Geometric Thinking Level Test

Table 4.2 shows the descriptive statistics related with the PREVHL and the
POSTVHL for the DramG and the CoopG. According to the table, both the PREVHL
and the POSTVHL mean score of the DramG were higher than those of the CoopG.
On the other hand, while the mean score of the DramG increased from 6.84 to 8.13,

the mean score of the CoopG decreased from 6.82 to 6.69 from pretest to posttest.
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Table 4.2 Descriptive statistics related with the PREVHL and the POSTVHL for the
CoopG and the DramG.

PREVHL POSTVHL

CoopG DramG | CoopG DramG
N 39 38 39 38
Mean 6.82 6.84 6.69 8.13
Standard dev. | 2.05 2.37 1.91 2.15
Skewness 24 21 -.28 31
Kurtosis 48 =11 1.02 -.05
Minimum 2 2 1 4
Maximum 12 12 11 13

4.1.3 Descriptive Statistics of the Angles and Polygons Achievement Test

The descriptive statistics related with the APA for the DramG and the CoopG
are shown in the Table 4.3. According to the table, APA mean-score of the DramG
were higher than the mean score of the CoopG. In addition, while the mean score of

the DramG is 196.53, the mean score of the CoopG is 147.51.

Table 4.3 Descriptive statistics related with APA for the CoopG and the DramG.

APA

CoopG DramG
N 39 38
Mean 147.51 196.53
Standard
deviation 52.88 71.36
Skewness .10 -42
Kurtosis -48 -1.16
Minimum 47 42
Maximum 254 289
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4.1.4 Descriptive Statistics of the Circle and Cylinder Achievement Test

Table 4.4 shows the descriptive statistics related with the CCA for the DramG
and the CoopG. According to the table, CCA mean score of the DramG were higher
than the mean score of the CoopG. In addition, while the mean score of the DramG is

27.42, the mean score of the CoopG is 17.18.

Table 4.4 Descriptive statistics related with CCA for the CoopG and the DramG.

CCA

CoopG DramG
N 39 38
Mean 17.18 27.42
Standard
deviation 11.59 10.93
Skewness .68 -.62
Kurtosis -.60 -.78
Minimum 2 3
Maximum 42 42

4.1.5 Correlation among Dependent Variables

Leech, Barrett, and Morgan (2005) mentioned that if the correlations of dependent
variables were .60 or above, either making a composite variable would be considered
(in which the highly correlated variables were summed or averaged) or eliminating

one of the variables.
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Table 4.5 Correlations between dependent variables

Correlations
POSVHL CCA APA POSGAS
POSVHL 1 449 456 312
CCA 449 1 .857 354
APA 456 .857 1 218
POSGAS 312 354 218 1

Correlation between APA and CCA was found as .857. With respect to this finding
APA and CCA scores of each student were summed and a new variable

(performance) was constituted.

Table 4.6 Descriptive statistics related with Performance for the CoopG and the

DramG

Performance

CoopG DramG
N 39 38
Mean 164.69 223.95
Standard
deviation 62.77 80.98
Skewness 258 -.407
Kurtosis -.528 -1.253
Minimum 54 53
Maximum 294 331

Table 4.6 shows the descriptive statistics related with the Performance for the
DramG and the CoopG. According to the table, Performance mean score of the
DramG was higher than the mean score of the CoopG. In addition, while the mean

score of the Dram@G is 223.95, the mean score of the CoopG is 164.69.
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4.2 Inferential Statistics

In order to answer research question:” What are the differences between the
drama based learning compared to the cooperative learning on seventh grade
students’ van Hiele geometric thinking level, attitudes toward geometry, and
achievement on angles and polygons; and circle and cylinder?” data were analyzed
by using a multivariate analysis of variance (MANOVA). According to table 4.7 and
4.8, there were no significant differences between groups’ pretest scores before

treatment therefore MANOV A was used (Buyukozturk, 2007).

Table 4.7 Independent Samples T-Test for Equality of Means of PREVHL

Groups N Mean Std. df t p
Deviation

CoopG 39 6.82 2.05 75 .04 .966

DramG 38 6.84 2.37

This independent-samples t test analysis indicates that participants in
cooperative group had a mean of 6.82 and the students in drama group had a mean of

6.84 and the means did not differ significantly at the p < .01 level (p=.966).

Table 4.8 Independent Samples T-Test for Equality of Means of PREGAS

Groups N Mean Std. df t p
Deviation

CoopG 39 40.05 11.52 75 1.60 114

DramG 38 43.79 8.74

This independent-samples t test analysis indicates that participants in
cooperative group had a mean of 40.05 and the students in drama group had a mean

of 43.79 and the means did not differ significantly at the p < .01 level (p=.114).
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4.2.1 Assumptions of the MANOVA

The assumptions of MANOVA include; independent observations (each
person's scores are independent of every other person's scores), multivariate
normality, and homogeneity of variance/covariance matrices (variances for each
dependent variable are approximately equal in all groups and covariances between
pairs of dependent variables are approximately equal for all groups). First
assumption is independence of observations and it was controlled by researcher

during administration of the all tests. All participants did all tests by themselves.

Second assumption is multivariate normality. However, it is not possible to
check the multivariate normality assumption we interpret this assumption by
checking univeriate normality assumption. Statistical approaches that assess
univariate normality requires measures of skewness and kurtosis (Meyer, Gamst, and
Guarino, 2006). Skewness and kurtosis values of the scores should be checked and
the values between —2 and +2 can be assumed as approximately normal for skewness
and kurtosis (George and Mallery, 2003). According to Tables 4.1, 4.2 and 4.6,
skewness and kurtosis values of dependent variables were in the acceptable range for
a normal distribution. However, satisfying the univariate normality assumption may
not always satisfy the multivariate normality. Therefore, bivariate scatterplot

examination recommended (Meyer, Gamst, and Guarino, 2006).

Figure 4.1 Scatterplots for dependent variables
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According to Meyer, Gamst, and Guarino (2006), linearly related and
normally distibuted variables produce oval shaped or elliptical scatterplots.With
respect to Figure 4.1 and kurtosis-skewness values, all dependent variables satisfy
the multivariate normality assumption.As it is seen, Table 4.9 displays the Box’s test
of equality of covariance matrices for the MANOVA used for comparing posttests,
respectively. According to these tables, observed covariance matrices of the
dependent variables were equal across groups. This indicates that the multivariate
normality assumption for analyze was satisfied. Last assumption is homogeneity of

variance/covariance matrices and was satisfied by Table 4.10.

Table 4.9 Box's test of equality of covariance matrices for the MANOVA comparing
posttests scores

Box's M 13.383

F 2.133

dfl 6

df2 40677.194
Sig. .046

Significance level of .046 indicates that there are no significant differences
between the covariance matrices at significance level .01. Therefore, the assumption
is not violated and Wilk’s Lambda is an appropriate test to use (Leech, Barrett, and

Morgan; 2005)

Table 4.10 Levene’s test of equality of error variances for the MANOVA comparing

posttest scores

F df1 df2 Sig.
POSTGAS 3579 |1 75 .062
POSTVHL 425 11 75 516
Performance |5.939 |1 75 .017

According to Table 4.10 POSTGAS, POSTVHL and Performance58



satisfied assumption at significance level .01

4.2.2 The results of MANOVA

Table 4.11 Multivariate tests results for the MANOV A comparing posttest scores

Effect Wilks' | F Hypothesis | Error | Sig. | Eta Observed
Lambda df df Squared | Power
Treatment | .810 5.725 3 73 .001 |.19 .81

A multivariate analysis of variance was conducted to assess if there were

differences between the treatment groups on a linear combination of POSTVHL,
POSTGAS, APA and CCA. A significant difference was found in the favor of the
drama-based learning, according to Table 4.10 MANOVA results of DramG and
CoopG students’ posttest scores (Wilks Lambda=0.810, F(3, 73)=5.725, p<0.01).

According to Table 4.11, a statistically significant difference was found for

the POSTVHL, the Performance between groups in the favor of the drama based
learning, [F (1,75) =9.688, p = .003; F (1,75) =12.917, p = .00; respectively]. On the
other hand, for the POSTGAS scores the differences was not significant between

DramG and CoopG [F (1,75) =4.262, p = 042]. This means that students taught by

drama-based learning got higher scores on each posttest except POSTGAS than the

students instructed by cooperative learning method.

Table 4.12 Tests of between-subjects effects

Source | Dependent Sum of df |F Sig. Eta | Mean Observed

Variable Squares Squa | Square Power
red

Correct | POSTVHL | 39.870 1 9.688 .003 .114 | 39.870 .680

ed Performance | 67578.473 1 12.917 .001 .147 | 67578.473 782

Model | POSTGAS 409.391 1 4.262 042 .054 | 409.391 .289

Intercep | POSTVHL | 4229.428 1 1027.72 | .000 932 | 4229.428 1.000

t Performance | 2907044.96 | 1 555.659 | .000 .881 | 2907044.96 | 1.000
POSTGAS 139466.534 | 1 1452.01 | .000 951 | 139466.534 | 1.000

Treatm | POSTVHL | 39.870 1 9.688 .003 .114 | 39.870 .680
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Performance | 67578.473 1 12.917 .001 147 | 67578.473 182
POSTGAS 409.391 1 4.262 .042 .054 | 409.391 .289
Table 4.12(Continued)
Error POSTVHL | 308.650 75 4.115
Performance | 392378.202 | 75 5231.709
POSTGAS 7203.778 75 96.050
Total POSTVHL | 4568.000 77
Performance | 3355989.00 | 77
POSTGAS 146907.000 | 77
Correct | POSTVHL 348.519 76
ed Total | Performance | 459956.675 | 76
POSTGAS 7613.169 76

For determining the exact importance of the dependent variables that were
found to be significantly affected by the treatment, within this analysis, by
considering number of dependent variables, significance level was selected as

p=.0025.

In terms of the new p value in Table 4.12 there was a significant difference
between DramG and CoopG with respect to the results of Performance scores in the

favor of the drama-based learning [F (1, 75) =12.917, p<0.0025].

There was not a significant difference between DramG and CoopG with

respect to the results of POSTVHL scores [F (1, 75) =9.688, p>0.0025].

On the other hand, there was not a significant difference between DramG and

CoopG with respect to the results of POSTGAS scores [F (1, 75) =4.262, p>0.0025].
4.3 Summary of Results

With respect to the MANOVA results, drama-based learning had a significant
positive effect on students’ Performance scores and van Hiele geometric thinking

level at p= .01 significance level, compared to the cooperative learning.
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In addition, drama-based learning was not significantly effective on students’

geometry attitude scores compared to the cooperative learning (p=.01).

By considering p = .0025 [.01/4(number of dependent variables)] for determining
the unique importance of dependent variables drama-based learning had a significant
positive effect on students’ angles and polygons achievement, and circle and cylinder
achievement. On the other hand, drama-based learning was not significantly differ
from the cooperative learning on students’ van Hiele Geometric thinking level
scores. Moreover, for geometry attitude scores of students’ there was not a
significant difference between the drama-based learning group and cooperative

learning group.
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CHAPTER 5

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.

5.1 Discussion

The aim of this study was to investigate the effects of drama based learning and
cooperative learning on seventh grade students’ geometry achievement; van Hiele

geometric thinking level; and attitudes towards geometry.

Results of the study indicated that drama-based learning has a positive significant
effect on students’ angles and polygons, and circle and cylinder achievement

compared to the cooperative learning.

Findings of this study with respect to the achievement scores, supports the
findings of previous research on drama that indicates the differences on achievement
(Kamen, 1992; Selvi & Oztiirk, 2000). Similar results was reported by Saab (1987)

on sixth grade students’ mathematics achievement and by Duatepe & Ubuz (in press)
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on seventh grade students’ geometry achievement. However, these studies compared
the drama based learning with traditional teaching method. This study revealed that
drama based learning is effective on students’ achievement compared to the

cooperative learning.

Drama and the cooperative learning have similar strengths in teaching process.
With respect to the observations of the researcher who was the instructor of the
treatments, these strengths are consistent with the literature. Both the drama group
and cooperative group students were able to make decisions as a group, listen to each
other, value each other’s suggestions, cooperate to achieve the goals, and
communicate to solve problems (Chilcoat & Ligon, 1998; Slavin, 1994; Johnson &
Johnson, 1999). Workings in groups made students develop communication skills,
understand the others’ feelings, share the thoughts; plan, question, describe, interpret
and disagree between peers. As students worked in groups, they improved each

others learning by helping the friends.

In this study, the success of drama-based learning on student achievement can be
attributable to its strengths in role-playing and make-believe situations (Roland,
2001; Heinig 1988; Vygotsky, 1978). Drama group students were using non-verbal
communication, such as body movements and facial expressions as stated by Philips
(2001) in the literature. These non-verbal communications provided them a more free
and enjoyable classroom environment. They were able to live in real life situations
connected to the content. As they lived mathematical situations, it became easier to
learn. In contrast with the Vygotsky (1978)’s theories, much learning occur when
children play. It was easy for them to create tensions and solutions during real life
situations. They enjoy the activities with their whole being by using feelings and
bodies. Gardner’s (1985) theory of multiple intelligences supports that the people
receive information in different ways. Drama activities provided a class atmosphere
that all kind of receivers can obtain the knowledge. This is why children use all the

channels while they are dramatizing.

Make believe play situations made students’ friendship relations stronger. Before

the treatments, some students in both drama group and cooperative group were not
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talking to each other. In DramG, those students became more close to each other
after treatments. However, in CoopG there was not a difference with respect to
friendship relations. This could be why the CoopG students worked in the same
groups during the whole process and developed their communication skills limited to
the student groups of four. Contrary to this, each lesson, DramG students were
communicating with every member of the class. By this way atmosphere of

acceptance was created in a short time between the entire class members.

In addition, analysis results indicated a more significant difference with respect
to the CCA score of DramG and CoopG compared to the APA scores. This could be
attributable to the social communication opportunities. When the lesson plans were
checked out, it is clear that more drama activities included in CCA topics that require
entire class communication rather than small group plays compared to the APA

topics.

Although the DramG students performed significantly better on the VHL than the
CoopG students, the mean score difference from pretest to posttest was not
significant. Previous research (Johnson, 2002) reported that it takes time for students
to raise their van Hiele levels. The short period of treatment will be the reason for
this result. A longer period is necessary for students to make significant gains in
geometric thinking. Although, students’ explanations for the POSTVHL responses of

DramG include more logical relations than did the CoopG students.

As the literature supported, it is difficult to change the students’ attitudes in a
short period, both the drama based-learning and cooperative learning did not have a

significant effect on students’ POSTGAS scores (Saab, 1987).

5.2 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 two different public primary schools in the same neighborhood,
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physical and educational settings were more or less the same. The threats related to
the ecological validity were controlled. The accessible population of the study was
the seventh grade students in Yenimahalle district, Ankara. The subjects were the
seventh grade students of two schools from this area. Since the sample of the study
was chosen by the nonrandom sample of convenience, generalizability of the
research was limited. This study can be applied to a broader population of similar

sample.

The quantitative analyses and the observations of the instructor revealed that the
drama based learning had a significant effect on students’ angles and polygons

achievement, circle and cylinder achievement compared to the cooperative learning.

Significantly better performance of the DramG students with respect to the all
dependent variables was attributable to the potential of the drama based learning to
make learning easy and understanding better by; (a) involving plays in make-believe
situations (b) giving chance to improvise daily life examples c) including activities

that require bodily kinesthetic, musical, oral, written expressions of thoughts.

5.3 Implications

This study holds the following implications for educational practice:

» With respect to the related literature, drama based learning has differences from
cooperative learning. In drama, students take roles in make believe situations. They
construct their knowledge by cooperatively playing in games. Students mostly
interact with the whole class members during the activities. On the other hand,
students who were working in cooperative learning groups try to achieve the goals in
small groups by talking to each other. Students’ interaction is mostly limited to these
small group works. In this study, the better performance of drama-based learning can
be attributable to the role-playing situations. The findings suggest that drama based
lesson plans should be developed and used in other topics of geometry and

mathematics to increase student achievement.

*Curriculum developers should take the effectiveness of drama-based learning

65



compared to cooperative learning into consideration during curriculum development
process. They could carry drama-based learning practices into reality and should
encourage the teachers for using drama in their classrooms within the cooperative

works.

*New curricula emphasize the effects of cooperative learning. Both the preservice
and inservice teacher-training programs focus on cooperative learning settings.
Teachers and novice teachers take courses on cooperative learning. On the other
hand, drama courses can be helpful for teachers. Inservice and preservice teachers
should be trained about the benefits of drama-based learning. Courses should assist

them to gain knowledge and skills about the implementation of drama based lessons.

5.4 Recommendations for Further Researchers

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

further researchers.

* Drama based learning and cooperative learning should be compared by

considering students individual differences.

* Drama based learning and cooperative learning should be compared for

different mathematics topics.

* This study revealed that some aspects of drama-based learning, such as role
playing situations, have an effect on students’ achievement, attitude and van Hiele
levels compared to cooperative work. More qualitative studies to provide a deep
understanding about how drama based learning differ from cooperative learning can

be fruitful in mathematics education research.

* Replication of this study on different grades sample and other mathematics

topics are recommended to provide more in-depth results.

* Although, for drama group and cooperative group implementer was the same,
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replication of this study with different teachers instructing with different methods
would be helpful to determine whether drama based instruction is an effective

teaching method regardless of the implementer.
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APPENDICES

APPENDIX A

COOPERATIVE LEARNING
LESSON PLANS

Ders Plam 1: Siire: 1 ders saati

Hedef 1: Es acilan kavrayabilme
Davranislar:

1. Bir noktada kesisen iki dogrunun olusturdugu agilardan, komsu biitiinler
ve ters acilar1 gosterip yazma.

2. Ters iki a¢inin kenarlari arasindaki iliskiyi sdyleyip yazma.
3. Verilen bir agiya ters olan ag1y1 ¢izme.
4. Ters acilarn oOlciileri arasindaki iligskiyi sdyleyip yazma.
5. Kesisen iki dogrunun olusturdugu agilardan birinin dl¢iisii verildiginde,
digerlerinin ol¢iilerini bulup yazma.
ISLENIS

®
%

®
%

Smif 6gretmeninin yardimiyla cinsiyet ve basar1 yoniinden 4 kisilik heterojen
gruplar olusturulur. Gruplar i¢inde heterojen olmasina karsin gruplar arasi1 bu
olusum homojen olacaktir. Belirlenen bu gruplarda Ogrenciler 7 hafta
boyunca c¢alismalarini birlikte yiiriiteceklerdir.

Ogrenciler her dersten sonra, o derste yaptiklari calismalart grup calisma
dosyalarinda saklarlar.

Her grubu ler tane beyaz dosya kagid1 verilir.

Gruplarin giinliik hayatimizda agilar nerelerde ne sekilde kullandigimizla
ilgili birer paragraf yazmalan i¢in siire verilir.

Gruplardaki 6grencilerin tartisarak, beyaz ¢izgisiz kagida bir makasin 3 farkli
durumunu ¢izmeleri istenir. Ogrencilerin cizdikleri makas modellerindeki
acilan1 gostermeleri istenir. (a),(b) ve (c) sekillerindeki acgilarin nasﬂ74
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®
%

®
%

e

degistigiyle ilgili grup ici tartismalar yapilir.

\

Sekil 1

Gruplarin bir 6nceki etkinlikte ¢izimini yaptiklart 3 makas modelinden birini
secerek acilar1 adlandirmalari, agilarin birbirlerine gére durumlan ile ilgili
once grup icinde daha sonra gruplar arasinda tartismalarn saglanir. Amag
Ogrencilerin; bazi acilarin ters bazilarmin ise yan yana oldugunu
kesfetmeleridir.

Alman cevaplardan “komsu acilar” ve “ters agilar” n tespit edilmesi saglanir.
Her bir grubun komsu acilarda ve ters agilarda agilarin kenarlar1 arasinda
nasil bir iliski oldugunu gorerek, komsu ag¢1 ve ters a¢i1 tanimim yaparak
calisma kagitlarina yazmalar istenir.

Ogrencilerin defterlerine makas modelini ¢izerek agilar1 gostermeleri istenir.

Ogrencilerin komsu ac1 ve ters ac1 tanimlarinda eksiklikler varsa giderilerek,

#t+“Komsu aci: Kosesi ve bir kenan ortak, diger kenarlan ortak kenarin farklh
taraflarinda olan iki agiya komsu agilar denir.”

##+“Ters ac1: Koseleri ortak ve kenarlari aym dogrultuda birbirlerinin ters
1s1nlan olan agilara ters agilar denir.” tamimlar yazdirilir.

R/
0'0

Ogrencilerin, makasta bulunan komsu acilarin  biitiinler olduklarim
kesfetmeleri saglanir. Bunun icin her grubun agidlcer yardimiyla komsu
acilarin Ol¢iilerini hesaplayip toplamalar1 saglanir.

Sekil 2
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Sekil-2 tahtaya cizdirilir. t ile v, z ile y’ nin ters agilar olduklar1 buldurulur. z ile
y,yilev,
v ile z, z ile t’'nin konumlari iizerinde tartisilir.

Ogrencilerin ters agilarin dlciilerinin birbirine esit oldugunu gérmeleri beklenir.
Gruplarin ters acilarin Olciilerini agidlger ile dlgerek karsilastirmalart ve bunu
calisma kagitlarinda yazil olarak ifade etmeleri istenir.

##% Ogretmen tahtaya, “Ters acilarm olgiileri birbirine esittir. Komsu biitiinler

acilarin Ol¢iileri birbirini 180° ‘ye tamamlar;

s(H)=s(v) s(D)+s(y)=180° s(v)+s(z)=180°

s(z)=s(y) s(v)+s(y)=180° s(z)+s(1)=180°"
yazar. Ogrencilerin de defterlerine yazmalari saglanr.

% Gruplara asagidaki ¢alisma yapragi verilir. Ve sorularda belirtilenleri gruplar
icerisinde tartisarak yapmalar istenir.

ACILAR CALISMA YAPRAGI -1

1. Asagida verilen agilara ters olan birer a1 ¢iziniz.

v

2. Asagidaki sekilde kag ag1 bulundugunu tartisimiz. Olgiisii verilen agidan yola
cikarak, verilmeyen agilarin Olgiilerini hesaplayimniz ve hesaplama sirasinda
acilara ait ne gibi 6zelliklere dikkat ettiginizi belirtiniz.
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Komsu biitiinler iki a¢idan biri digerinin 2 katidir. Bu agilara ait sekli ¢iziniz,
sekil lizerinde acgilar ait iligkiyi gosteriniz. Bu ag¢ilardan kiiciik olan aginin ters
acisin1  cizerek Olgiisiinli  hesaplaymiz. Kullandigimiz ¢6ziim  yolunu
arkadaslarinizla tartisiniz.

Ogrenci gruplarina 10cmx10cm boyutlarinda renkli kartonlar verilir. Derste
Ogrenilenleri kartin bir tarafina 6zetlemeleri, diger tarafina ise dersle ilgili
I’er soru yazmalar istenir. Soru kartlan karsilastirilarak gruplara dagitilir.
Gruplarin aldiklan bu kartlardaki ifadeleri okuyup yanlisliklar diizeltmeleri,
soruyu da ¢ozmeleri istenir. En kisa siirede cevaplar tamamlayan 3 gruba
sorular tahtada ¢ozdiiriiliir ve diger Ogrencilerin de defterlerine yazmalar
saglanir.

Derste yapilan caligmalar grup dosyalarina eklemeleri istenir.

Ders Plam 2: Siire: 1 ders saati

Davranislar:

6. Bir diizlemde, ii¢ dogrunun birbirine gére durumlarini sdyleyip yazma.

7. Paralel iki dogrunun bir kesenle yaptig1 acilardan, yondes, i¢ ters, dis ters
acilar1 gosterip isaretleme.

8. Yondes; ic ters ve dis ters acilarin 6zelliklerini sdyleme.

9. Paralel iki dogrunun ii¢iincii bir dogru ile olusturdugu agilardan, belirtilen
bir agiya gore yondes, i¢ ters ya da dis ters olan agilar1 gdsterme.

10. Ters, i¢ ters, dis ters ve yondes agilarin Ozelliklerinden faydalanarak
cesitli a¢1 hesaplamalar1 yapma.

ISLENIS

®
%

®
%

Ogrenciler daha once olusturulan 4 kisilik gruplar ile calisacaklardir. Dersin
basinda her gruba caligmalarim yapmalar icin ler tane dosya kagidi verilir.

Ogrencilerin 3 dogrunun diizlemde birbirlerine gére konumlarmin neler
olabilecegini tartisarak ve bu konumlar1 beyaz dosya kagidi iizerinde,

isimlendirdikleri dogrular yardimiyla ¢izmeleri istenir.

Ogrencilerin asagidaki 7 durumu kesfetmeleri saglanir. 77
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% Bu 7 farkli durum hakkinda grup i¢i ve gruplar arasi tartismalar yapilir.

< Ogrencilerin bu durumlari defterlerine gizmeleri saglanir.

% Keman tellerinin ve keman yayinin birbirlerine gére konumlart iizerine
gruplarin fikirleri alinir.

/

/
/

< Ikisinin birbirine paralel, digerinin bunlar1 kestigi durum oldugunu
kesfetmeleri beklenir.

F )

L J

F )

L J

% Tahtaya asagidaki sekil ¢izilir. Bu sekil tizerindeki ters acilar, ters agilarin
Olciileri konusulur. Bu sekilde ters agilar belirtilir ve agilarimin dl¢iilerinin
esitligi sembolle gosterilir.
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< Ogrencilerin bunlari defterlerine yazmalari saglanr.
% Asagidaki ¢alisma yapragi gruplara dagitilir.

ACILAR CALISMA YAPRAGI - 11

Asagida verilen iki paralel dogrunun bir kesenle yaptigi agilarin her birinde tam
kargilarin1  goérecek sekilde bazi Ogrenciler durmaktadir. Buna gore bu
ogrencilerden aynm1 yone bakanlar1 belirtiniz. Bunlara ne isim verilebilecegini
tartiginiz.

Mert, Selman

Meltem Betil

-
L J

Ahmet Esra

Blyfmna

Ayni yone baktigin1 belirlediginiz acilarin 6lgiilerini agidlceriniz  yardimiyla
Olcerek karsilastiriniz.

L
Y

Ogrenci ¢alismalarinin ardindan bu agilara yondes aci denildigi hatirlatilir ve
Olciilerinin esit oldugunu gormeleri saglanir.

#**“Paralel iki dogruyu bu dogrulara paralel olmayan iiciincii bir dogru

kestiginde olusan agilardan aym1 yone bakanlarmma yondes agilar denir. Yondes
acilarin Ol¢iileri esittir.” Tanim1 6grencilerin defterlerine yazdirilir.

79



ORN:

k

v

Verilen sekilde e//f ‘dir. g ise e ve f ‘yi keser.
s(b)=110 ise a,c,d,x,y,z ve t agilarimin Olciilerini bulmalar1 i¢in gruplara siire
verilir. Coziim tahtada yapilir. Coziim yolu iizerinde tartigilir.

®
%

®
%

Ogrencilerin gruplan ile birlikte, calisma kagitlarina iki paralel dogru ve
bunlan kesen iiciincii bir dogru ¢izmeleri istenir.

I¢ tarafta kalan acilari sar1 renk ile dis tarafta kalan acilar1 mavi renk ile
boyamalar istenir. Dista kalan agilara DIS ACILAR, icte kalan acilara IC
ACILAR denilecegini bulmalar1 saglanir.

L J

yile h, x ile c ve z ile a, tile b a¢ilarinin birbirlerine gore konumlar hakkinda
konusulur. Bunlara ne isim verilecegi tartigilir.

Ogrencilerin bu acilardan; disarida olup ters yone bakanlarina DIS TERS,
icerde olup ters yone bakanlarina ise IC TERS acilar denildigini kesfetmeleri
istenir.

Ogrencilerin agi6lger yardimiyla bu agilarin 6lgiilerini bularak ig ters acilarm
Olciilerinin esit oldugunu, dis ters agilarin dl¢iilerinin esit oldugunu bulmalari
saglanir.

Das ters agilar I¢ ters agilar
s(y)=s(d) s(z)=s(a)
s(x)=s(c) s(t)=s(e)

®
%

Paralel iki dogrunun bir kesenle yaptig1 acilarla ilgili alistirmalar ¢oziiliir.
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¢ Ogrencilerin  ders sirasinda  hazirladiklar  materyalleri  dosyalarinda
saklamalar1 hatirlatilir.

¢ Ders kitabindaki aligtirmalar 6dev olarak verilir.

Ders Plam 3:  Siire: 1 ders saati
Hedef 3: Ucgenin yardimci elemanlarini kavrayabilme.

D.1)Verilen bir iicgenin kenarlarin1 ve acilarin1 sembol kullanarak yazma.
D.2)Verilen bir iicgenin yiiksekliklerini gosterip 6zelligini sdyleme.
D.3)Verilen bir iicgenin aciortaylarin1 gosterip 6zelligini sdyleme.
D.4)Verilen bir iicgenin kenarortaylarini gosterip 6zelligini sdyleme.

Hedef 4: Ug¢genin yardimci elemanlarin gizebilme.

D.1)Verilen bir iicgenin, belirtilen kenarina ait yiiksekligini ¢izme.
D.2)Verilen bir iicgenin, belirtilen kenarina ait kenarortayini ¢izme.
D.3)Verilen bir iicgenin, belirtilen kenarina ait agiortayin ¢izme.

ISLENIS

< Ogrenciler daha 6nceden belirlenen 4 kisilik gruplarla ¢alisacaklardir. Her
grubun 3’er tane metal parayr kullanarak, bunlarin ka¢ degisik sekilde
durabilecegini modelleyip, defterlerine cizmeleri istenir. Bu {i¢ paranin
birbirlerine gére dogrusal olan ve olmayan konumlan iizerine konusulur.

O

< Ogretmen gruplara bu paralarmn bulundugu yere birer agac dikilip bu
agaclarin cevrelerini bir lastik ile bu cevrelediklerinde nasil bir sekil
olusacagim sorar. Ogrenciler gruplari ile bu konuda tartisir. Uggenin kenarlar
ve koseleri iizerine konusulur. Bu sekil tahtaya ¢izilir.

% Ogrencilerin, olusan bu iicgenlerde sectikleri bir “koseden”, bu kosenin
karsisindaki “kenara” giden en kisa yolu (yiikseklik-dik) bulmalar istenir.
Yiiksekligin 90° ag1 ile kars1 kenar1 kestigini ve en kisa uzaklik oldugunu
kesfetmeleri saglanir.

R/

% “Oriimcek Adam”1n mektubu gruplara dagitilir.

ORUMCEK ADAMDAN GELEN MEKTUP

Merhaba Sevgili 7/... Ogrencileri;
Sizin iicgenler konusunda oldukca bilgili oldugunuzu dgrendim. Ordiigiimg 1



agn ve bu agin iicgen seklindeki parcasimin resmini sizlere gonderiyorum.

Agin iicgen seklindeki kismu ile ilgili bir sorunum var. Benim evim iicgenin A
kosesinde, sevgilim Mary Jane’nin evi bu iicgenin a kenarinda. Benim evimden
Mary Jane’nin evine giden yol A kosesindeki acinin tam ortasindan geciyor.
Fakat benim evimden Mary Jane’in evine giden yolu kaybettim. A kosesindeyken
Mary Jane’in evine gitmek icin izlemem gereken yolu cizerseniz, ¢cok cok ¢cok
mutlu olacagim. Size iicgenin kopyalarini gonderiyorum. Simdiden tesekkiirler...
Oriimcek Adam

R/
°

®
L4

®
L4

Gruplara oriimcek adamin istedigi ¢izimin yapilmasi i¢in yeterli siire
verilir.

Gruplar cizimlerini bitirdikten sonra “siz ¢izimlerinizi yaparken Sriimcek
adam bir zarf daha gonderdi” denir. Ogretmen zarfi acarak mektubu okur:
“Eger evim A kosesinde degil de B kosesinde, Mary Jane’nin evi B
kenarinda olsaydr ve benim evimden Mary Jane’nin evine giden yol B
kosesindeki acimin tam ortasindan geciyor olsaydi, bu durumda benim
evimden Mary Jane’nin evine giden yolu cizer misiniz?” Bu cizim ic¢in de
yeterli siire verilir.

Bu cizim bitince mektubun 2. kismi okunur:

“Eger evim C kosesinde olsaydi ve Mary Jane'nin evi C kenarinda
olsaydr ve benim evimden Mary Jane’nin evine giden yol C kosesindeki
acimin tam ortasindan geciyor olsaydi, benim evimden Mary Jane’in
evine giden yolu ¢izer misiniz?” Bu ¢izim i¢in de yeterli siire verilir.

Ogretmen 6grencilere bu 3 cizim sonucunda nasil bir sekil elde ettiklerini
sorarak, bu {i¢ ¢izginin bir noktada kesistigi cevabin1 bulmalarin1 saglar.
Bu dogru parcasina ACIORTAY denildigini sdyleyen Ogretmen
ogrencilerin aciortayin ozellikleri ile ilgili olarak fikirlerini soylemelerini
saglar.

Ogretmen gruplara “Oriimcek Adam A kosesinde durmaktadir ve karst
kenarin tam ortasina gitmek istemektedir. Oriimcek adamin gidecegi yolu
bulun” der. B ve C koseleri icin de dgrencilerin ayni ¢izimleri yapmalari
saglanir. Bu ii¢ ¢izim yapildiginda ne bulundugu Ogrencilere sorulur.
Kenarortay ve 6zellikleri iizerinde tartigilir.

Ogrencilerden Oriimcek Adamin iiggenlerinden 3 tanesini defterlerine
cizmeleri istenir. 1.l¢gen iizerinde tiim yiikseklikleri, 2.ﬁggen82



iizerinde tiim agciortaylari, 3.iicgen iizerinde tiim kenarortaylari
gostermeleri istenir. Uggenlerin yanina yapilan ¢izimlerin 6zelliklerinin
yazilmasi istenir.

Ders Plam 4: Siire: 1 ders saati
Hedef 5: Ucgenin kenarlar1 ve agilari arasindaki bagintilar1 kavrayabilme.

D.1)Bir iiggenin iki kenarmmin toplami veya farki ile iiciincii kenarinin uzunlugu
arasindaki iliskiyi sOyleyip yazma.
D.5)Bir dik iiggenin hipoteniisiiniin uzunlugu ile bir dik kenarmin uzunlugu
arasindaki iliskiyi sOyleyip yazma.

Arag-Gerecler: Pipet, makas, ip, asetat kalemi, sar1 ve mavi renkli fosforlu kalem

ISLENIS

+ Daha 6nceden belirlenen 4 kisilik gruplarla caligma yapilacaktir.

< Ogrencilere yeterli miktarda pipet ve ip ile birer makas, fosforlu kalemler ve
birer asetat kalemi verilir.

% Asagidaki calisma yapragi gruplara dagitilir.

NASA’NIN YENI GEZEGENI

NASA, yeni bir gezegen bulmustur. Sizler de NASA 'nin arastirma laboratuarlarinda
gorevli bilim adamlarisiniz. Bulunan yeni gezegende sadece iicgen seklindeki evierde
yvasanabiliyor. Siz bilim adamlarinin yapmasi gereken, orada icinde yagsamak icin
iicgenler iiretmek. Bu is kolay gibi goriinse de bu iicgenleri olusturmak biraz zor
olacaga benziyor. Bir takim bilim adamlar kenarlari;, 2cm,3cm ve [3cm olan
iicgenin cizilemeyecegini soylediler ancak nedenini aciklayamadilar. Biz de bu isi
size birakmaya karar verdik.

Bu isi basarmak icin, size verilen pipetlerden belirtilen uzunluklarda kenarlar
keserek icinden ip gecirin. Bakalim ticgen olusturulabiliyor mu?

Asagidaki tabloyu doldurunuz ve bulgularinizdan yararlanarak NASA’ya bir rapor
hazirlaymmiz. Olusturulamayan iicgenler var ise nedenlerini tartisiniz.

Kenar Uzunluklart | Ucgen Olusturulup Olusturamayacagi
2,3,13
4,5,7
6,1,9
4,3,10
85,4
6,2,1
14,9,4
7,7,8
4,4,10
3,4,5
1,2,3
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% Ogrencilerin belli uzunluklarda kesilip iizerine asetat kalemi ile uzunluklarini
yazdiklar1 3 pipetin i¢inden ip gegirerek kenar uzunluklar1 o say1 olan, bir
ticgen olusturulup olusturulamayacagim tespit edip tabloyu doldurmalari
saglanir.

% Tablo doldurulduktan sonra ii¢gen olusacak durumlari sar1 fosforlu kalemle,
icgen olusturmayacak durumlari ise mavi fosforlu kalemle boyayarak bunlar
arasindaki iliskiyi bulmalar1 beklenir.(Olusan dik iicgenlerin ise yanina yildiz
konulmasi istenir.)

< Ogrencilerin raporlar1 dinlenir. Ucgenin kenar uzunluklari arasindaki “Iki
kenarmn uzunlugunun toplami, iiclincii kenarmm uzunlugundan biiyiik; iki
kenarin uzunlugu farki ise iclincii kenarin uzunlugundan kiictiktiir.”
iliskisinin bulunmasi saglanir.

¢ Dik iicgenlerde ise hipoteniis ile dik kenarlar arasindaki iliskiyi gormeleri
istenir. Hipoteniisiin uzunlugunun, bir dik iicgenin kenarlarindan en biiyiigii
oldugunu gormeleri beklenir.

Ders Plam S: Siire: 1 ders saati
Hedef 5: Ucgenin kenarlar1 ve agilar1 arasindaki bagintilar1 kavrayabilme.

D.2)Bir tiggende, bir kosedeki i¢ ve dis agilar arasindaki iligkiyi sdyleyip yazma.
D.3)Bir iicgende, bir kosedeki dis ag¢1 ile kendisine komsu olmayan iki i¢ ag1
arasindaki iliskiyi soyleyip yazma.

D.4)Bir iicgenin kenar uzunluklar ile bu kenarlar karsisindaki acilarin olciileri
arasindaki iliskiyi sOyleyip yazma.

Hedef 6: Ucgenlerde ag1 hesaplayabilme.

D.1)Bir ti¢ggenin i¢ agilarinin dl¢iileri toplamini bulup yazma.

D.2)Bir tiggenin dis agilarinin ol¢iileri toplamini bulup yazma.

D.3)Bir ii¢cgenin bir kosesindeki i¢ veya dis agilardan birinin Ol¢iisii verildiginde,
diger acinin Sl¢iisiinii bulup yazma.

D.4)Bir iicgenin iki i¢ agisinin dl¢iisii verildiginde ii¢iincii i¢ agisinin dl¢iisiinii bulup
yazma.

D.5)Bir iiggenin bir dis agisinin Ol¢iisii ile farkli kdsesindeki bir i¢ agisiin Ol¢iisii
verildiginde, diger i¢ a¢ilarinin 6l¢iilerini bulup yazma.

D.6)Bir iicgenin herhangi iki acisinin Olciisii verildiginde, diger i¢ veya dis agilarin
Olciilerini bulup yazma.

D.7)Tepe acist veya taban agilarindan birisinin Ol¢iisii verilen ikizkenar {iggenin
diger acilarinin dlciilerini bulup yazma.

D.8)Dar agilardan birinin dl¢iisii verilen bir dik iicgenin diger dar acisinin Ol¢iisiinii
bulup yazma.

D.9)Ucgenin agilar1 arasinda verilen bagintilardan yararlanarak, istenilen acilarin
Olciilerini bulup yazma.

ISLENIS

% Ogrenciler 4 kisilik gruplarla calisacaklardir. Asagidaki seklin gizili84



oldugu calisma yaprag gruplara dagitilir.

B

Elinizdeki sekil, bir bah¢enin kusbakis1 goriintiisiidiir. Bu bahgede {icgen seklinde
bir pargca ¢evrelenmistir. Arazinin i¢ ve dig koselerindeki agilar1 sulayan fiskiyeler
numaralandirilmastir.

Asagidaki sorular1 grup arkadasimizla tartisarak cevaplaymiz. Cevaplarimizi diger
gruplarla paylasiniz.

% 1 numarali fiskiye ii¢genin hangi tarafin1 sulamaktadir?

» 2 numaral fiskiye iicgenin hangi tarafim1 sulamaktadir?

3 numarali fiskiye iicgenin hangi tarafin1 sulamaktadir?

4 numarah fiskiye iicgenin hangi tarafim1 sulamaktadir?

5 numarali fiskiye iicgenin hangi tarafin1 sulamaktadir?

6 numarali fiskiye iicgenin hangi tarafin1 sulamaktadir?
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Bu fiskiyelerin suladig1 agilara hangi isimler verilebilecegini sorar.( I¢c ve dis ac1
kavramimna dikkat cekilmeli.) Ogretmen “Burada 1,5 ve 6 numaral fiskiyelerin
suladig1 agilara tiggenin dis acilari; 2,3 ve 4 numaral fiskiyelerin suladiklan agilara
icgenin i¢ acilar1 ad1 verilmektedir” aciklamasini yapar.

Ogrencilerin 1, 5 ve 6 numarali agilarin dl¢iisii toplamini bulmak igin grup halinde
calismalar istenir. Acidlgerler yardimiyla hesaplayarak 180° cevabimi bulmalart
beklenir, aciklamalar iizerinde tartigilir.

Her kosede 2 tane fiskiye olduguna dikkat ¢ekilir. Bu iki fiskiyenin ol¢iileri toplami
sorulur.(Komsu biitiinler acilar dikkate alinmalidir.)

ORN:

1 numaral1 fiskiye 60 derece’lik ac1 ile sulama yapiyor ise 2 numaral fiskiye kag

derecelik ac1 ile sulama yapar?

% Ogretmen ogrencilere 1 numarali fiskiyenin sulama agist nmu 3 numaral
fiskiyenin sulama agis1 m1 daha biiyiik diye sorar.

% Aym sekilde 1 numarali fiskiyenin sulama agisi ile 4 numarali fiskiyenin
sulama acisim karsilagtirmalarini ister.

% 2,3, 4 numaral fiskiyelerin sulama agilari toplamini sorar.

% Bir dis agiin oOlgiisiiniin, kendisine komsu olmayan i¢ agilarin dl¢iilerinden
biityiik oldugunun fark edilmesi saglanir.

< Ogrencilerin 2, 3, 4 numaral acilari, aciolger ile 6lgerek biiyiikliiklerini
85



karsilastirmalar istenir. Cetvelleri ile iiggende bu acilar karsisindaki kenar
uzunluklarini 6l¢meleri istenir.( Agilarin dlgiilerini sirala, kenar uzunluklarin
sirala) ve kenar uzunlugu ile ag1 dl¢iistiniin ne gibi bir iliskisi oldugunu tespit
edip bunu 1 paragraflik bir rapor halinde simifa sunmalar1 istenir. Sonuglar
tartigilir.

<> Ogrencilerin, kisa kenar karsisinda en kiiciik; uzun kenar karsisinda en
biiyilik acinin oldugunu kesfetmeleri saglanir.

% Gruplarin, bitytik bir pergelin farkli acilardaki agikliklart i¢in 3.kenarini
tamamlamak iizere ne kadar uzunlukta bir kenara ihtiya¢c duyulacagi
tartisilabilir.

Ders Plam 6:  Siire: 2 ders saati
Hedef 7: Cokgenleri kavrayabilme

D.1)Cokgeni orneklerle aciklama

D.2)Verilen bir ¢okgeni adlandirarak sdyleme

D.3)Verilen bir ¢okgenin kenarlarin1 ve koselerini sembol kullanarak yazma.
D.6)Diizgiin cokgeni orneklerle agiklama.

Arastiralim:
Ogrencilerin derse gelirken ¢evrelerindeki cokgenleri not etmeleri istenir.

ISLENIS

% 4 kisilik gruplarla c¢alisma yapilacaktir. Her gruba ¢ivili geometri
tahtalarindan veriniz. Birer tane de lastik ve calismalarini not etmek igin
beyaz dosya kdgidi veriniz. Bu lastigi kullanarak her grubun bir tiggen
olusturmasinmi isteyiniz. Beyaz dosya kagidina olusan sekli ¢izmelerini
isteyiniz. Seklin yanina; ka¢ kenar1 oldugunu, ka¢ kosesi oldugunu,
kenarlarinin birbirlerine gore konumlarim1 belirten notlar yazmalarini
isteyiniz.

% Dortkenarli bir sekil olusturmalarini isteyiniz. Bunun da seklini ¢izdirerek
kenarlarin sayisi, konumu(paralellik), uzunlugu, kdselerin sayisi, kapali olup
olmadig1, a¢1 sayisi, agilarin ¢esitlerini not etmelerini saglayiniz. Bilinen bir
sekle benzeyip benzemedigi sorulur.

s Dortkenarli farkli bir sekil olugturulur. Ayni sorular sorulur.

* Bes kenarl bir sekil olusturulur.

* Bes kenarli farkli bir gekil olusturulur.

« Alt kenarl bir sekil olusturulur.

s Al kenarl farkli bir sekil olusturulur.

* Yedi kenarli bir sekil olusturulur.

+» Yedi kenarli farkli bir sekil olusturulur.

+» Sekiz kenarl bir sekil olusturulur.

¢ Sekiz kenarli farkli bir sekil olusturulur.

< Bu sirada her sekle cevreden ornekler verilmesi istenir. Ogrencilere
cokgenlerin adlandirilmalan ile ilgili sorular sorulur. Grup ici tartismalar
tamamlandiktan sonra gruplar arasi fikir aligverisi yapilir.

< Ogretmen gruplar1 dolasarak c¢alismalar1 degerlendirir ve gerek86



duyulursa yonlendirir.

% Ornegin kare icin ; “Bu sekle kareden baska isim verilebilir mi? Bunun
dikdortgen olmast miimkiin mii? Dikdortgenin ozellikleri nelerdir? Aym
zamanda buna paralel kenar da diyebilir miyiz?” gibi sorularla tartigma
yapilir.

% Asagidaki sekiller tahtaya ¢izilir, kenar ve koselerin nasil isimlendirilecegi
tartisithir. Ayni tiir cokgenin diizgiin ve diizgiin olmayan hallerine dikkat

cekilmelidir.

% Bu sekillere ne isim verilecegi buldurulmaya caligilir.” Cokgen” cevabina
ulagmalart istenir.

% Asagidaki sekiller tahtaya ¢izilerek ¢okgen olarak adlandirilip
adlandirilamayacag sinifca tartigilir.

*#*“En az t¢l dogrusal olmayan noktalar: birlestiren dogru parcalarinin meydana
getirdigi kapali diizlemsel sekillere ¢okgen denir.” kavrami verilir. Ogrencilerin
bunu defterlerine not etmeleri saglanir.

Ders Plam 7: Siire:1 ders saati
Hedef 7: Cokgenleri kavrayabilme

D.4)Bir ¢okgenin bir kosesinin diger koselere birlestirilmesinden elde edilecek iigcgen
sayist ile cokgenin kenar sayis1 arasindaki iliskiyi sdyleyip yazma.

D.5)kose ve kenar sayisi verilen bir cokgenin ic¢ acgilarinin dl¢timleri toplamini veren
bagintiy1 sdyleyip yazma.

D.7)Diizgiin ¢okgenlerden; {icgenin, dortgenin, besgenin ve altigenin i¢ acilarindan
her birinin dl¢iilerini veren bagintiy1 soyleyip yazma.

ISLENIS
% 4 kisilik gruplara, daha onceden hazirladiginiz tiggen, dortgen, besgen,
altigen, yedigen, sekizgen modellerini veriniz.
% Asagidaki tabloyu tahtada olusturunuz.
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A B C D E

Cokgenin Cokgenin Kose sayis1 | Icinde  kac | ¢ acilarinin
kenar sayis1 | adi ticgen var Olctisii kag
derecedir
3
4
5
6
7
8

‘0

Gruplardan verdiginiz ¢okgenlerin i¢ine iiggenler ¢izmesini isteyiniz. Ancak
icgen cizerken, iiggenin kenarlarindan en az birinin ¢okgenin kenar1 olmasi
sartint hatirlatiniz.

-,

% Ucggenlerin birbirini kesmemesini belirtiniz.

% Her grubun elindeki cokgene gore tablodaki uygun yeri tahtaya kalkip
doldurmasini isteyiniz.

¢ Tablo doldurulduktan sonra A ile D, D ile E, A ile E kolonlar1 arasindaki
iliskinin ne olabilecegini grup arkadaslariyla tartisarak bulmalarinm isteyiniz.
Bunlara iligkin bagintilan tahtaya yaziniz.

% Ders kitabinda konu ile ilgili alistirmalar ¢oziiliir.

Ders Plam 8: Siire: 2 ders saati

Hedef 8: Dortgen, paralelkenar, dikdortgen, eskenar dortgen, kare, yamuk, deltoid ile
bunlarin arasindaki iliskileri kavrayabilme.

D.1)Verilen bir dortgenin, kenarlarini ve koselerini adlariyla sdyleyip yazma.
D.2)Verilen bir dortgenin kenar 6zelliklerini séyleyip yazma.

D.3)Verilen bir dortgenin ag1 6zelliklerini sdyleyip yazma.

D.4)Verilen bir dortgenin kdsegen 6zelliklerini sdyleyip yazma.

D.5)Yamuk ¢esitlerini séyleyip yazma.

X 4 kisilik gruplardan her birinin elinizdeki kapali zarflardan birisini se¢cmesini
saglayin. Zarflarda paralelkenar, dikdortgen, eskenar dortgen ve kare yazilidir. Her
gruba sectikleri dortgenle ilgili bir paket verilir. Paketlerde; o dortgenin degisik 28



kenar uzunluklar1 ve (uygunsa)degisik ac1 Ol¢iilerine sahip ¢esitli 6rnekleri, dortgenle
ilgili calisma yapragi, acgidlcer ve cetvel vardir. Her grup calisma yapraginin
yonergelerini yerine getirir.

CALISMA YAPRAGL:

1. Butun gekillerinizin kgelerine isim verin.

2. Batiin gekillerinizin kenarlarina isim verin.

3. Sekillerin kenar uzunluklarim dleup asagidaki tabloya
4. Seklinizin kenar uzunluklar hakkinda ne sédylersiniz?

aZin.

Sekil no: 1. kenarminm 2. 3. kenarimin | 4. kenarimm
uzunlugu kenarmn uzunlugu uzunlugu
uzunludgu

00|~ | O s e (A=

5. Sekillerinizin agilarm dlcup agagidaki tabloya yazimiz.
©.Seklinizin acgilar hakkinda ne sidylersiniz?

Sekil no: 1. acIsIim 2. ACISININ 3. QAGISInIm 4, AGISIIn
alolisi aloiisii &lglisii &lelisd

1

2

3

e

5

[&]

F4

8

7. Seklinizin kigegenlerini gizin.
8. Kidgegenlerinin uzunluklarin_agaidaki tabloyva ywazin.
2. Seklin kigegenleri hakkinda ne sdgylersiniz?
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kil no: Kidgegenlerinin uzunluklar:

Se
1
2
3
4
5
6
7
8

Simdi bu etkinlikte geklinize ait buldugunuz dzellikleri kisaca dzetleyin
(Kenarlar, agilar, kisegenler ile ilgili)

% Calisma yapraklari tamamlandiktan sonra gruplar dortgenler ve 6zellikleri ile
ilgili tartisirlar. Gruplarin hazirladiklann calisma kagitlarim degistirmeleri
saglanir.

% Ders arasinda her gruba diger gruplarin calisma yapraklarindan birer tane
cogaltilir.

% Dersin diger yarisinda ogrenciler bu 4 ¢okgenle ilgili ¢alisma yapraklarini
gruplar halinde inceleyerek ortak 6zelliklerini bir yere not ederler.

% Yamuk cesitleri ve deltoid verilerek Ogrencilerin gruplar halinde tabloyu
doldurarak bir rapor hazirlamalar1 istenir.

CALISMA YAPRAGL:
1 Sekillerin kigelerine isim verin.
2 Sekillerin kenarlarina isim verin.
3 Sekillerin kenar uzunluklarim dlglip agagidaki tabloya yazin.
4. Sekillerin kenar uzunluklari hakkinda ne sgylersiniz?
5 . .
6
7
8
Sekil no: 1. kenarmn | 2. kenarimun | 3. kenarimn | 4. kenarimin
uzunlugu uzunlugu uzunlugu uzunlugu
1
2
3
4
5
&
7
8

Ders Plam 9: Siire: 1 ders saati

Hedef 9: Paralelkenarin, eskenar dortgenin, karenin, yamugun ve deltoidin
cevrelerini hesaplayabilme. 90



D.1)Kenar uzunluklar verilen bir paralelkenarin ¢evresin hesaplayip yazma.
D.2)Bir kenar uzunlugu verilen bir eskenar dortgenin ¢evresini hesaplayip yazma.
D.3)Bir kenar uzunlugu verilen bir karenin cevresini hesaplayip yazma.
D.4)Kenar uzunluklar verilen bir yamugun ¢evresini hesaplayip yazma.
D.5)Kenar uzunluklar verilen bir deltoidin ¢evresini hesaplayip yazma.

ISLENIS

% Smift 4’erli gruplara ayiriniz. Her gruba farkli uzunluklarda hazirlanmig
paralelkenar, eskenar dortgen, kare, yamuk ve deltoid seklinde kartonlardan
yapilmis arazi maketleri dagitilir. Calismalart not etmek icin ler tane de
dosya kagidi verilir.

¢ “Bu bahcelerin cevrelerini tel ile cevirmek isteyen bir ciftci, ka¢c metre tele
ihtiyaci oldugunu hesaplamak i¢in neleri bilmelidir?” sorusu sinifa yoneltilir
ve dgrencilerin bir dosya kagidina sorunun ¢6ziimii i¢in bilinmesi gerekenleri
yazmalar istenir. Bundan sonra kartonlarm arkasinda yapistirilmis olan
zarflart agarak verileri kullanarak bu sekillerin ¢evrelerini hesaplamalarim
istenir.

% Cevaplamayr tamamlayan gruplardan birer Ogrencinin sorular1 tahtada
¢Ozmesini saglanir. Coziim stratejisini aciklamasi istenir.

% Ders kitabindaki konu ile ilgili alistirmalar ¢oziiliir.

Ders Plam 10: Siire: 1 ders saati

Hedef 10: Paralelkenarin, iicgenin, eskenar dortgenin, yamugun ve deltoidin
alanlarim hesaplayabilme.

D.1)Bir paralelkenar kendi alanina esit alanli bir dikdortgene doniistiirerek, meydana
gelen dikdortgenin alani ile paralelkenarin alani arasindaki bagintiy1 sdyleyip yazma.
D.2)Bir kenar ile bu kenara ait yiiksekligi verilen paralelkenarin alanin1 hesaplayip
yazma.

D.3)Bir paralelkenarin bir kosegeni yardimiyla ayrilan tiggenlerden birinin alani ile
paralelkenarin alan1 arasindaki bagintiy1 sdyleyip yazma.

D.4)Bir kenar1 ve bu kenara ait yiiksekligi verilen bir liggenin alanin1 hesaplayip
yazma.

D.5)Dik iiggenin alanini hesaplayip yazma.

D.6)Eskenar dortgenin ve deltoidin alani ile kdsegenlerinin uzunluklar1 arasindaki
bagintiy1 sdyleyip yazma.

D.7)Kosegenlerinin uzunluklar verilen eskenar dortgenin alanini hesaplayip yazma.
D.8)Kosegenlerinin uzunluklar verilen deltoidin alanini hesaplayip yazma.

D.9)Bir yamugun alanini, bilinen ¢okgen alanlar1 yardimiyla hesaplayip yazma.
D.10)Tabanlar ve yiiksekligi verilen bir yamugun alanini hesaplayip yazma.
D.11)Bir dik yamugun alanin1 veren bagintiy1 sdyleyip yazma.

ISLENIS
s Sinif 4’erli gruplara ayrilir. Her gruba 7’ser tane oyun kart1 dagitilir. Oyunun
amaci1 en giiclii karti bulmaktir. Ancak bunun i¢in kartta verilen giilen yiizler
arasindaki alanlara bakilir. Hangi alan daha biiyiikse, o kart dahag,



giiclidiir.
% Gruplara 20’ser dakika vererek en giiclii karti bulmak i¢in aradaki alanlar
hesaplamalari saglanir. Daha sonra kullandiklar stratejiler tizerinde tartigilir.
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% Paralel kenar, tiggen, deltoid, eskenar dortgen, yamuk icin alan bagintilart
verilir. Bunlarla ilgili sorular ¢oziiliir.
Ogrencilerin dosyalar1 toplanarak grup olarak degerlendirileceklerdir.

CEMBER - DAIRE - SILINDIR

I)ers Planmi 11: Siire: 1 ders saati
Unite 6: Cember, daire ve silindir.

Hedef 1: Cember ve daire ile ilgili kavramlar bilgisi.

D.1)Diizlemde bir noktadan esit uzakliktaki noktalar1 isaretleyip bu noktalarin
olusturdugu seklin adin1 s6yleme.

D.2)Cemberin tanimini sdyleme

D.3)Verilen ¢cemberin capini, yaricapini ve merkezini gosterme.

D.4)Bir ¢cemberin belirtilmesi i¢in gerekli olan elemanlar1 sGyleme

D.5)Cemberin diizlemde ayirdigi bolgeleri gosterme.

D.6)Bir c¢emberin merkezinin i¢c ve dis bolgedeki noktalara olan uzakligi ile
yaricapin karsilastirip sonucu yazma.

D.7)Cember ile i¢ bolgesinin birlesim kiimesini sOyleyip yazma.

D.8)Cember ile daire arasindaki farki sOyleyip yazma.

ISLENIS

% Smuf 4 kisilik gruplar halinde ¢alismay yiiriitecektir. Uygulamanin basinda
olusturulan heterojen gruplar ayni sekilde caligmaya devam edeceklerdir.
% Asagidaki calisma yapragini gruplara dagitin.
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1ZCI KAMPI

24 kisilik bir izci grubu, kamp kurmak icin araziye ulastiklarinda, hava iyice
sogumaya baglamisti. Izci obalart ismmak icin birer ates yakmaya karar verdiler.
Ancak obadaki kisilerin atesin cevresine oyle bir sekilde yerlesmeleri gerekiyor ki
herkes isidan esit sekilde faydalanabilsin. Asagida iic obamin yaktiklart atesler
gosterilmistir. Her obadaki 8 kisiyi bu ateslerin etrafina en uygun sekilde nasil
verlestirebilirsiniz.

% Burada ogrencilerin; herkesin esit sekilde 1sinabilmesi i¢in atesin etrafinda
cember seklinde durulmasi gerektigini gormeleri istenir.

< Ogrencilerin, yerlestirdikleri her bir izcinin atese uzakligini cetvel yardimiyla
Olcmeleri istenir. Boylece hepsinin esit uzaklikta oldugunu gormeleri
saglanir.

< Tahtaya cember cizilir. Ogretmen “ diizlemde bir noktadan esit uzaklikta
bulunan noktalar kiimesine “cember” denildigini, calisma yapragindaki
atesin ise “ ¢cemberin merkezi” oldugunu, her izcinin atese uzakliginin da
“yaricap” olarak adlandirldigin1 anlatir. M merkezli ve r yaricapli bir
cemberin C( M,r) ile gosterildigini belirtir.”

% Asagidaki etkinlik kdgidi gruplara dagitilir.

ISINABILIiR Mi?

Asagida 4 farkli izci obasinin yaktigi atesler gosterilmistir.
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fzci kampinin lideri A,B,C,G ve F noktalarinda durdugunda ismabilir mi?
Hangisinde daha ¢ok, hangisinde daha az 1sinir?
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Grup ici tartismalar desteklenir. Ogretmen gruplar dolasarak calismalarini
izler, yonlendirmelerde bulunur sorular sorar.

Ogrencilerin cemberin i¢ ve dis bolgeleri kavramini olusturmalari saglanir.

Asagidaki sekil tahtaya ¢izilir ve aciklamalar yazilir.

Cembernn duy
bolgasi

a. Eger bir noktann gemberin merkezine uzakiigi gemberin yarigapindan bavik
ise nokta cemberin dig bélgesindediv. Sembollerle gosterirsek, [KM[ > rise, K
noktas: cemberin dis bolgesindedir. Dis bélge; (K | [KM/ > r} dir.

b. Eger bir noktanm cemberin merkezine uzakligr cemberin yarigapindan kigik
ise nokta cemberin ig bilgesindedir. Sembollerle gosterirsek, [NM[ < r ise, N
noktasi cemberin i¢ bolgesindedir, I¢ balge; (N | INM/[ < r} dir.
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YA YAGMUR BASLARSA!

Izci obalar ates etrafinda oturmuslarken, birden yagmur basladi. Atesin sonmemesi
ve hi¢ kimsenin islanmamasi icin ne gibi bir ¢oziim yolu oneririsiniz?sorusu gruplara
yoneltilir.

branda

7 N

oba

\.___,/ \ / |

Grup olarak tartiginiz.

®
%

®

Ogrencilere yagmurda semsiye, yagmurluk vb. kullanildig1 hatirlatilarak bir
branda kullanilabilecegi fikri olusmasi saglanir. Bu obalarm yagmurdan
korunmak i¢in ne gibi bir brandaya ihtiyaglari oldugunu gruplarin c¢izmeleri
istenir. Yukaridaki gibi daireler ¢izmeleri gerekmektedir.

» Olusan sekil cember mi? Cemberden farki ne? Ogretmen bu seklin daire

oldugunu soyler. Cember ve i¢ bolgesinin birlesimine daire denildigini ve
“M” merkezli , “r” yarigapl bir dairenin D(M,r) ile gosterilecegini soyleyip
tahtaya yazar.

Ogrencilerin gruplan icerisinde bir rapor hazirlayarak bu raporda cember
seklinde olan 5 nesne yazmalar istenir.

Daire seklinde 5 nesne bularak not etmeleri istenir.

Ogrencilere ¢ember ve daire seklinde biskiiviler dagitilarak aradaki fark ve
benzerlikler iizerinde konusulur.

Ders Plam 12: Siire: 2 ders saati

Unite 6: Cember, daire ve silindir.

Hedef 2: Bir dogrunun ¢cembere gore durumlarini kavrayabilme.
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D1. Bir dogrunun, verilen bir gembere gére durumlarmim séyleyip yazma

D2. Bir gemberde, teget ile degme noktasini merkeze birlestiren dogrunun
birbirine gére durumunu sdyleyip yazma

D3. Bir gemberin merkezine olan uzaklig verilen bir dogrunun, o gembere gére
durumunu séyleyip yazma

D4. Cemberde, bir kirisin orta noktasi ile merkezden gegen dogrunun kirise
gdre durumunu sdyleyip yazma

D5. Bir gemberde, birbirine esit kirislerin merkeze olan uzakliklarin
kargilagtirarak sonucu séyleyip yazma

D6. Bir gemberde, biri digerinden blyik kirislerin merkeze olan uzakliklarini
kargilastirarak sonucu séyleyip yazma

D7. Bir gemberde, en biiyiik kirisin gap oldugunu séyleyip yazma

DB. Merkezi belli olmayan gizilmis bir gemberin merkezini ve yarigapinin
dlglislini gizim yardimiyla bulma

D9. Bir gemberde, birbirine esit kirislere ait yaylarin élgiilerini karzilastirarak
sonucu sdyleyip yazma

D10. Bir gemberde, biri digerinden biiyiik olan kirislere ait yaylarin &lgilerini
kargilagtirarak sonucu séyleyip yazma

ISLENIS

% Ormanda kurumus agaglarin bazi gorevliler tarafindan isaretlendigi ve bir
sonra baska gorevliler tarafindan bu isaretli agaclarin kesildigi sinifta
konusulur. Eger isaretli kuru bir agac izcilerin ates cemberi etrafinda
kesilirse ates ¢emberi iizerine diisebilir. Bu durumda izcilere neler olacagi
simifca tartisihir.(Ogrencilerin bazi izcilerin yaralanabilecegini bulmalari

beklenir.)
% 4 kisilik gruplar olusturulur.
% Asagidaki calisma yapragi gruplara dagitilir.

IZCILERI KORUMA PROJESI

Orman Bakanligi “izcileri koruma projesi” adi altinda bir proje baslatnustir.
Sizler bu projede calismak iizere gorevlendirildiniz. Bu yil bakanliga 18 izci
kuru agac kesimlerinde yaralandiklar: icin sikdyet dilekcesi vermistir. Izcilerin
kuru agac kesimlerinde yaralanmalarum onlemek icin bir proje gelistirmeniz
gerekmektedir. Ik olarak siz proje sorumlularimin, ates cevresinde kesilen
agaclarin hangi degisik durumlarda diisebilecegini tespit etmeniz isteniyor.
Calisma gruplarimizla birlikte diisiinerek, ates ¢emberi yakinda kesilen bir

agacin ne gibi durumlarda yere diisebilecegini ciziniz.

% Ogrencilerin ¢izimleri iizerinde tartisilir. Asagidaki sekilde verilen 3

durumun anlasilmasi 6nemlidir.
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R
1. durum 2. durum 3. durum

< Her gruba 3.durumun cizili oldugu bir kagt verilir. Ogretmen;’Eger yere
diisen agac bu sekildeki gibi diismiis olsaydi, burada bu agacin ates cemberine
TEGET oldugunu soyleyecektik” der. Dogrunun cembere teget oldugu bu
durum incelenir.

3. durum

» Degme noktasim1 merkeze birlestirmeleri istenir.

Degme noktasi ile merkez arasi uzakligi 6l¢gmeleri istenir.

» Degme noktasi ile merkez arasindaki dogru pargasi ile teget arasindaki agiy1
aci10l¢er yardimiyla 6lgmeleri istenir.

% Boylece dgrencilerin tegetin 6zelliklerini bulmalari saglanir.

< Her gruba 2.durumun cizili oldugu bir kagt verilir. Ogretmen;”Eger yere
diisen agac¢ bu sekildeki gibi diismiis olsaydi, burada dogrunun ¢emberi kestigi
iki nokta arasinda kalan dogru pargasina kiris ad1 verecektik” der. Ogrencilerin
bu durumu incelemelerini ister.

® ®
LR X

3

2. durm

%+ Kirigin orta noktasimi bulmalar1 ve bir isim vermeleri istenir. Kirigin orta

noktasi ile merkezi birlestirmeleri istenir.
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+¢ Kirisin orta noktasi ile merkez arasindaki uzakligi 6l¢meleri istenir.
¢ Kirisin orta noktasi ile merkez arasindaki dogru pargasi ve kirig arasinda
kalan ac1y1 6lgmeleri istenir.
% Ogretmen ogrencilerin bulmus olduklar1 sonuglar dogrultusunda teget ve
kirisin 6zelliklerini tekrarlayarak tahtaya yazar.
1. Durum: d dogrusu ile (M, r) cemberinin hig ortak noktalar: yoktur. Yani
kesigmezier. d degrusu tzerindeki herhangi bir K noktast alirsak MK > rve d
ng={}dir

'y

2. Durum: o dogrusu ile (M, r) cemberinin iki ortak noktalar: vardir. Yani
dogru cemberi iki noktada keser. d dogrusu tizerindeki herhangi bir K noktas:
alirsak [MK] « rve d 0 = {L, N} dir. Cemberi iki noktada kesen dogrulara,
kesen' denir. Bir cemberin iki noktasi birlestiren dogru pargalarma bu

cemberin kirisi denir,

3. Durum: o dogrusu ile (M, r) cemberinin bir ortak noktfasi vardir. Yani
dogru cemberi bir noktada keser. Sekildeki (MS] = rve d 0 ¢ = {5 } dir.
Cemberle bir ortak noktasi olan dogrulara, Gemberin tegeti’ denir. Orfak
noktaya ‘fegetin degme noktas:’ denir. Agagidaki sekilde tegetin degme

nektas: Sdir. Tedetin degme noktasi olan 5 ile merkezi birlegtiren dogru
pargasi, tegete diktir. [MS] L d dir. Sekilde s(MST) = 0% Kisaca, bir gembere
teget alinan dogru, dedgme noktasmda yaricapa diktir.

+ Asagidaki ¢alisma yapragi gruplara dagitilir. 08



Asagida, devrilen esit uzunluktaki iki kiitiigiin sekli verilmistir. Bu sekle gore
devrilen esit uzunluktaki kiitiiklerin atese uzakliklar1 hakkinda ne sdylersiniz?

Ipuglarl
Kirigleri isimlendirin,

. Kiriglerin uzunluklarini dlgiip kargilagtirin,
. -\_ \_ .' . Kiriglerin merkeze uzakhiklarim Glglp kargilagtirn,
(Y ' . Kiriglerin ~ uzunluklari  ve merkeze uzakliklari
\\ hakkinda ne sdylersiniz.

% Ogrencilerin, cevaplarini diger gruplarla karsilagtirmalari istenir.
s ***Aym uzunluktaki kiriglerin, ¢emberin merkezine uzakliklarinin esit
oldugunu bulmalar1 beklenir.

+» Asagidaki ¢alisma yapragi gruplara dagitilir.

Bu sekil atesin cevresine diismiis farkli uzunluklardaki iki kiitiigii
gostermektedir. Bu kiitiiklerin atege olan uzakliklarini inceleyiniz.

- Tpuglars:
/ . Kirigleri isimlendirin,
/ . Kiriglerin uzunluklarini élgip kargilagtirmn,
|I "-. . Kiriglerin merkeze uzakliklarim dlgiip kargilagtirin,

Kiriglerin -~ uzunluklam  ve  merkeze  uzakhiklari

\ / hakkmda ne sdylersiniz.

% Ogrencilerin, cevaplarini diger gruplarla karsilastirmalari istenir.

¢ *#**Farkli uzunluktaki kirislerden uzun olaninin ¢emberin merkezine daha
yakin oldugunu bulmalar1 beklenir.

% Iki farkli kirisi verilen bir cemberin merkezini bulmak icin “kirislerin orta
noktalarinin yaricapa dik oldugu” bilgisini hatirlamalar1 istenir. Bu bilgi
15181nda gruplarin; asagida verilen iki cemberin merkezini bulmalar istenir.

OO

¢ Bu calisma igin Ogrencilerin, ayni ¢embere ait farkli Kirislerin orta
noktalarindan ¢ikilan dikmelerin kesim noktalarinin, merkez oldugunu
bulmalar1 beklenir.

99



Izci obalarmin olusturdugu ates
cemberi iizerinde bir noktadan kars1
tarafa ge¢gmek isteyen bir izcinin,
cember iizerinde yiiriimeden karsiya
gecmek i¢in kullanabilecegi en uzun
yolu ¢iziniz.

¢ Bir calisma yapragina ¢izilmis yukaridaki sekil gruplara dagitilir. Bu
etkinlik ile 6grencilerin en uzun kirisi bulmalar1 hedeflenmistir.

s **Bir ¢ember iizerinde c¢izilen bir kiris, ¢emberi iki parcaya ayirir. Bu
parcalardan her birine yay adi verilir.”tanimi 6gretmen tarafindan yapildiktan
sonra asagidaki calisma yapragi ile yeterli miktarda ip ile birer cetvel gruplara
verilir.

¢ Gruplarin bir miktar ip ile kirislerin uzunlugunu 6lgerek kaydetmeleri ve
daha sonra da kiriglerin ayirdig1 yay uzunluklarim yine ip yardimiyla Slgerek
karsilagtirmalari istenir.

Sl

¢ Bu caligmanin amaci, 6grencilerin esit uzunluktaki kiriglere ait yaylarin
uzunluklarinin da esit oldugunu kegfetmeleridir.

+ Asagidaki calisma yaprag ile yeterli miktarda ip ile birer cetvel gruplara
verilir.

¢ Gruplarin bir miktar ip ile kirislerin uzunlugunu 6lcerek kaydetmeleri ve
daha sonra da kiriglerin ayirdig1 yay uzunluklarimi yine ip yardimiyla dlcerek
karsilagtirmalari istenir.

O (Y

¢ Bu calismanin amaci ogrencilerin, uzunluklari birbirinden farkli olan
kirislerden, uzun olanina ait olan yayin daha uzun oldugunu bulmalaridir.
¢ Bu durumlar 6grencilerin defterlerine not ettirilir.
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Ders Plam 13: Siire: 3 ders saati
Unite 6: Cember, daire ve silindir.

Hedef 3: Cemberde yay ve agilar1 kavrayabilme.
D1. Bir gember izerinde belirtilen noktalarin olusturdugu yaylarm gésterip
sembol kullanarak yazma
D2. Bir gemberde merkez agry gésterip sembol kullanarak yazma
D3. Cemberde, bir merkez ag ile bu agini gérdigi yay arasindaki iliskiyi
séyleyip sembol kullanarak yazma
D4. Cemberde, birbirine es yaylar gdren merkez agilar arasindaki iliskiyi
séyleyip yazma
D5. Cemberde, biri digerinden biyik yaylari géren merkez agilar arasindaki
iliskiyi sdyleyip yazma
D6. Cemberde, bir gevre aglyi gésterip sembol kullanarak yazma
D7. Cemberde, bir gevre agi ile bu aginin gérdigli yay arasindaki iliskiyi
séyleyip yazma
D8 (Cemberde, ayni veya es yaylam géren gevre agilarin Slglileri arasindaki
iliskiyi sdyleyip yazma
D9. Cemberde, gapi géren gevre aginin élglislini séyleyip yazma
D10. femberde, ayni yayl géren merkez agiyla gevre agi arasindaki iligkiyi
séyleyip yazma

ISLENIS

< Ogretmen “Bir ¢ember iizerinde cizilen bir kiris, cemberi iki parcaya ayirir.
Bu parcalardan her birine yay adi verilir.” Taniminit verdikten sonra
asagidaki sekli tahtaya cizerek bir yayin sembolle gosterimini yazar.

A
/ \ A ve B noktalar1 arasinda kalan yay parcasit AB
[ "|

yay1 olarak adlandirilir.

|\ |
Voo /ﬁ'
A

& Ogretmen, “Kosesi cemberin merkezinde olan aciya merkez aci denir.”
Tanmimim verir. Merkez aginin kenarlar1 arasinda kalan yaya merkez acinin
gordiigii yay denildigini belirtir.

< Ogrencilerin 4erli gruplarinda birer cember cizmeleri ve cizdikleri gemberde

kosesi c¢emberin merkezinde olan birer a¢i olusturmalart sdylenir.

Ogrencilere olusan bu aginin olgiisiiniin, agimin gordiigii yaymn dlciisiine esit

oldugu soylenir.
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< Ogrencilerin birer cember ¢izmeleri ve cember iizerinde esit uzunlukta yay

goren iki farkli merkez a¢1 olusturmalari istenir. Daha sonra bu yaylar goéren
iki merkez agiy1 karsilagtirarak aymi uzunlukta yay goren merkez acilarin
Olciilerinin esit oldugunu kesfetmeleri beklenir.

& #%% (Ogretmen tahtaya esit uzunluktaki yaylar1 goren merkez acilarin

Olciilerinin esit oldugunu yazar.

% Aym sekilde birer cember ¢izerek bu ¢emberler iizerinde farkli uzunluktaki

yaylar1 goren merkez acilar1 olusturmalar1 istenir. Ogrencilerin merkez
acilarin Olgiilerini karsilagtirarak farkli uzunluktaki yaylar goren merkez
acilarin oOlciileri arasindaki iliskiyi kesfedip, biiyiik yay1 géren merkez acinin
Olciisiiniin daha biiyiik oldugunu gérmeleridir.

< Ogrencilerden bir cember ¢izerek, kosesi bu ¢emberin iizerinde olan bir ac1

®
%

olusturmalari istenir.

Ogretmen tahtaya “Kosesi cember iizerinde olan ve kenarlar1 cemberi kesen
acilara, cevre a¢1 denildigini, ¢evre acimin kenarlar1 arasinda kalan yaya
cevre acinin gordiigli yay adi verildigini yazar.

/\

\ /

% Cevre agmin Olgiistiniin gordiigii yayin Olgiisiiniin yarisina esit oldugunu

gormeleri istenir.

% Ogrencilerin bir ¢evre aci olusturmalari, daha sonra da bu cevre aginin

gordiigii yay1 goren baska bir cevre a¢i daha olusturmalan istenir. Bu iki
cevre acinin Olciilerini karsilagtirmalar istenir. Sonucta ayn1 yay1 goren cevre
acilarin Ol¢iilerinin esit olacagini kesfetmeleri beklenir.

% Gruplarin bir gember ¢izerek bu ¢emberde ¢ap olan dogru pargasini ¢izmeleri

istenir. Cap1 gorecek sekilde bir cevre a¢1 olusturmalart séylenir. Grup
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ici tartigmalarla c¢ap1 goren c¢evre acginmin Olgiisiiniin 90° oldugunu
kesfetmeleri saglanir. Bu sirada Ogretmen gruplar arasi dolasarak capin
cemberi ayirdigi yaylarim Olciilerini gdz oniinde bulundurabileceklerini
belirten ipuglar verir.

T
II

.;."__-_-E-_-
< Ogrencilerin gruplar halinde galisarak bir cember ¢izmeleri ve bu ¢gemberde
kosesi cemberin merkezinde olan bir ag¢1 olusturmalart istenir. Daha sonra bu

merkez ac1 ile ayni1 yay1 goren bir de cevre ac1 olusturmalan istenir. Bu iki
acinin Olgiilerini tartisarak karsilagtirmalar istenir.

{ \ {
f \

|

!

/ \
| II.." |
% Bu calisma ile dgrencilerin ayn1 yayr goren merkez aginin olgiisiiniin ¢evre
acinin Ol¢iistiniin iki kat1 oldugunu bulmalar beklenir.
% Ders kitabindaki konu ile ilgili alistirmalar ¢oziiliir.

Ders Plam 14: Siire: 1 ders saati
Unite 6: Cember, daire ve silindir.

Hedef 4: Cemberi ve ¢cemberin merkezine farkli uzakliktaki dogrular cizebilme.
Davraniglar:

D1. Merkezi ve yarigapi verilen gemberi arag ve gereg kullanarak gizme

D2. Cemberin merkezine olan uzakligi verilen bir dogruyu gizme

D3. Bir gembere, {zerindeki bir noktadan pergel ve cetvel yardimiyla teget
gizme

D4. Bir gembere, disindaki bir noktadan pergel ve cetvel yardimiyla teget
gizme

D5. Bir gembere, lizerinde veya disinda verilen noktadan gizilebilecek tegetlerin
sayisini séyleyip yazma

ISLENIS

< Ogrenciler 4 kisilik gruplarla calisacaklardir.

< Ogrencilere izci kampindaki ates cemberinin a br kadar uzagma diismiis bir
kiitiigiin resmini sadece pergel ve cetvel yardimiyla cizmeleri icin siire
verilir. Gruplar ¢izimlerini bitirdikten sonra ¢izimleri yaparken neleri goz
oniinde bulundurduklarim birbirleriyle paylagmalar istenir. 103



% Ogretmen ogrencilerin teget kavramini hatirlamalarim ister. Cember
tizerinde belirtilen bir noktadan cembere pergel ve cetvel yardimiyla
cizilebilecek tiim tegetleri ¢cizmeleri istenir. Cembere {izerindeki bir noktadan
sadece 1 teget cizilebilecegini kesfetmeleri istenir.

% Gruplara asagidaki calisma yapragi dagitilir ve belirtilen A noktasindan
cembere cizilebilecek biitiin tegetleri pergel ve cetvel yardimiyla ¢izmeleri
istenir.

¢ Bu calisma ile 6grencilerin bir cembere disindaki bir noktadan 2 tane teget
cizilebilecegini kesfetmeleri amaglanir.

Ders Plam 15: Siire: 3 ders saati

Unite 6: Cember, daire ve silindir.

Hedef 5: Dairenin ¢evresini ve alanin1 hesaplayabilme

Davranislar:

D1. Bir ¢cemberin uzunlugu ile capinin uzunlugundan faydalanarak, m sayisin1 bulma
D2. Cemberin ¢evresi ile yaricap uzunlugu arasindaki bagmtiy1 sdyleyip yazma

D3. Yaricap uzunlugu verilen ¢emberin, uzunlugunu hesaplayip yazma

D4. Uzunlugu verilen bir cemberin yarigap ve ¢ap uzunlugunu bulup yazma

D5. Bir dairenin alani ile yarigap uzunlugu arasindaki bagintiy1 sdyleyip yazma

D6. Yaricap uzunlugu verilen bir dairenin alanini bulup yazma

D7. Cevresinin uzunlugu verilen bir dairenin alanim1 bulup yazma

DS. Yarigcap1 ve merkez agisinin Ol¢iisii verilen bir cemberde, merkez acinin gordiigii
yay uzunlugunu hesaplayip yazma

D9. Merkez agisimin gordiigii yay uzunlugu verilen bir ¢emberin yaricapini
hesaplayip yazma

D10. Yarigapt ve merkez acisinin Olgiisii verilen bir daire diliminin alanini
hesaplayip yazma

D11. Merkez agisinin 6l¢iisii verilen daire diliminin alanindan yararlanarak, dairenin
yarigapinin uzunlugunu hesaplayip yazma
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ISLENIS

% Ogrencilerden olusturulan 4 kisilik gruplar ile farkli biiyiikliikte 4 ¢cember
cizmeleri istenir. Cizdikleri bu ¢cemberlerin c¢evrelerini nasil bulabilecekleri
sorulur. Ip, tel vb. ile dlgerek bulabilecekleri cevabina ulasmalar1 beklenir.
Her seferinde her ¢ember i¢in bu hesaplamay1 yapmanin giinliik hayatimizda
zor olduguna deginerek bunu hesaplamanin kolay bir yolunu bulmalari
istenir. Bunun icin de cemberlerin sadece yarigap uzunlugunu kullanarak bu
hesaplamay1 yapmanin bir yolunu kesfetmeleri istenir.

% Bu sirada 0Ogretmen, Ogrencilere asagidaki tabloyu kullanarak cevre ile
yarigap arasindaki bagintiy1 bulabileceklerini soyler.

% Gruplar cizdikleri 4 ¢emberin ¢evresini ve capini iple Olcerek asagidaki

~ tabloyu doldurur.

gevre cap

1. ates gemberi
2. ates gemberi
3. ateg gemberi
4. ates gemberi

R/

¢ Bu sirada 6gretmen verilen tablodaki en solda bos olarak bulunan siituna
ogrencilerin ¢ap ile ¢evre arasindaki iliskiyi yazmalarm ister. Ogrenciler
zorlandiklarinda “cevreyle ¢ap arasinda bir iligki gorebiliyor musunuz?”,
“cevreyi capa bolersek ne olur?” seklinde ipuclar ile onlara yardimci olur.

* Burada amag¢ Ogrencilerin bir dairenin ¢evresin ¢apina oraninin m(pi) sayisi
olan 3,14... esit oldugunu kesfetmeleridir.

* Bu etkinlik ile 6grencilerin bir cemberin ¢evresinin, o ¢emberin capinin ©
kat1 oldugunu kesfeder.

< Ogretmen bu sefer, izcilerin ates ¢emberi etrafinda otururken, herhangi iki
izci arsindaki uzaklhigi nasil hesaplayacaklarini sorar.
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Mehmet

Tufan

< Ogrencilerin grup i¢i tartismalarla fikir belirtmelerini ister. Gruplarin
birbirine fikirlerini agiklamasi icin siire verir. Daha sonra Ogrencilerin
yaricapt 50cm, merkezdeki ates acis1 90° olan bu ates cemberinde Mehmet
ile Tufan arasindaki uzaklig1 hesaplamalar1 istenir.

% Ogretmen, yaricapt 100cm olan ates cemberinde Mehmet ile Tufan
arasindaki mesafe 314cm olsaydi ¢emberde bu kismi aydinlatan ates agisi
kac derece olurdu diyerek gruplarin hesaplamay1 yapmalart icin siire verir.

% Ogretmen yagmur yagdiginda izci obalarinin iistiinii kapatan naylon
brandalarin hepsinin alanimi alan 6lgen bir makineyle hesapladigini, yaricap
uzunluklarin1 da bildigini ama yaricap ile alan arasinda bir iliski olup
olmadigin1 kesfedemedigini soOyleyerek tahtaya asagidaki tabloyu cizer.
Ogrencilerin verilen alan dlciileri ile yaricapi karsilastirarak dairenin alanina
ait bagintiy1 bulmalar istenir.

ALAN YARICAP BAGINTI
1.ates cemberi 3,14 1
2. ates cemberi 28,26 3
3. ates cemberi 12,56 2
4. ates cemberi 314 10

% Bu sirada oOgretmen ‘“dairenin alami yaricapinin ka¢ kat1?”, “cevre
hesaplarken kag katiy1?”” gibi sorular yonelterek 6grencilere ipuclar verir.

% Ogrencilerden 90° lik merkez a¢imin gordiigii daire diliminin alanini nasil
hesaplayacaklarini tartismalar1 istenir. Ogretmen ihtiyac duyulursa dairenin
tamaminin 360° oldugunu vurgulayabilir.

< Ogretmen bir dairenin cevresinin, ¢apmn m kati oldugunu, alanimn ise
yarigapin karesinin © kati oldugunu vurgular. Bunu 6grencilerin defterlerine
yazdirir.

% Konularin bitiminde Ogrencilerle birlikte ders kitabindaki aligtirmalar
cozilir.

Ders Plam 16: Siire: 1 ders saati

Unite 6: Cember, daire ve silindir.

Hedef 6: Dik silindirin 6zelliklerini kavrayabilme

Davranislar:

D1. Silindirin agik sekline bakarak yan yiizii ile tabanlarinin hangi diizlemsel sekiller
olduklarini sdyleme.

D2. Silindirin yiiksekligini gosterme.

D3. Silindirin tabani ile yanal yiizii arasindaki iliskiyi sdyleme.

ISLENIS

< Ogrencilerin gruplar ile simfa getirilen silindir seklindeki bir nesneyijg



incelemeleri istenir.

% Cevrede nerelerde bu tiir bir cisim gordiikleri sorulur. Biitiin 6grencilerin
silindire ¢cevreden 6rnekler vermeleri istenir.

< Oncelikler grup ici tartisarak tabanlarimin hangi geometrik sekil oldugunu
belirtmeleri istenir. Gruplarin cevaplarin1 veya fikirlerini diger gruplarla
paylasmalari istenir.

% Daha sonra silindirin yan yilizeyini olusturan geometrik sekli kesfetmeleri
istenir. bu sirada 6grencilerin bir dosya kagidim inceleyerek silindirin yan
yiizeyini olusturup olusturamayacagini kesfetmeleri istenir.

« Bu iki etkinlik ile bir dik silindirin 2 daire(tabanlar) ve bir
dikdortgenden(yan yiiz) olustugunu belirtmeleri istenir.

% Dik silindir seklindeki nesneye bakarak yiiksekliginin nere olabilecegini
bulmalari istenir. Ogretmen burada hatirlatma yaparak yiiksekligin tabanlara
dik olmasi geregini hatirlatabilir.

% Dik silindirin tabanindaki dairenin c¢evresi ile yan yiizii olusturan
dikdortgenin  kenar1 arasindaki iliskiyi kesfetmeleri istenir. Silindiri
inceleyerek, dairenin c¢evresinin dikdortgenin bir kenarmna esit oldugunu
gormeleri istenir.

¢ Dik silindiri olusturan diizlemsel sekiller 6grencilere tekrar ettirilir.

¢ Bunlar defterlerine yazdirilir.
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Ders Plam 17: Siire: 2 ders saati

Hedef 7: Dik silindirin alanim1 ve hacmini hesaplayabilme

Davranislar:

D1. Silindirin taban alani veren bagintiy1 séyleyip yazma

D2. Silindirin yanal alanim veren bagintiy1 séyleyip yazma

D3. Silindirin tiim alanini1 veren bagmtiy1 sdyleyip yazma

D4. Taban yaricapt ve yiiksekligi verilen bir silindirin yanal alanini hesaplayip
yazma

D5. Silindirin tiim alanini hesaplayip yazma

Dé6. Silindirin hacmini veren bagintiy1 sdyleyip yazma

D7. Taban alani ile yiiksekligi verilen silindirin hacmini hesaplayip yazma

DS8. Hacim formiiliindeki degerlerden herhangi ikisi verildiginde, iiciincii degeri
hesaplayip yazma

ISLENIS

< Ogrencilerin 4 kisilik gruplar halinde silindir seklindeki bir kutunun altlo7
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ve list kapaklarim yapmak icin ne kadar kartona ihtiya¢ oldugunu bulmalari
istenir. Bunun i¢in tabanlari olusturan diizlemsel seklin alan bagintisini
hatirlamalann saglanir. “taban hangi diizlemsel sekilden olusuyor, bu
diizlemsel sekilden bu silindirde baska bir tane daha var mi, bu diizlemsel
sekil icin gerekli kartonu nasil hesaplariz?” seklinde yonlendirmelerle
Ogretmen Ogrencilere yardimci olabilir.

Silindirin yan ylizeyini yapmak i¢in ne kadar kartona ihtiya¢c duyulacagi
sorulur. Bunun icin “yan yiliz hangi geometrik sekillerden olusuyor?” “Bu
dikdortgenin alani i¢in neleri bilmeliyiz?” “Dikdortgenin kenar uzunluklarini
nasil bulabiliriz?” seklinde sorular yonelterek Ogretmen Ogrencilerin yan
yiizii olusturan dikdortgenin kenar uzunluklarindan birisinin silindirin
yiiksekligine digerinin ise tabandaki dairenin cevresine esit oldugunu
bulmalarini bekler. Buradan yan yiiziin alan bagintisina ulagmalar1 istenir.
Silindirin tamamin yapmak icin ne kadar kartona ihtiya¢ duyuldugu sorulur.
Ogrencilerin bu hesaplamay1 yapmalari istenir.

Ogrencilerin bir su varilinin seklini diisiinmeleri istenir. Izcilerin ormanda
kamp kurduklarinda bu varillerde su sakladiklari iizerinde konusulur. Varilde
kalan su miktarini izcilerin nasil 6lgebilecekleri sorulur.

Daha sonra 6gretmen silindirin hacim bagintisin verir.

Ogrencilerin defterlerine bir dik silindirin, taban alan, yan alan, biitiin alan ve
hacim formiilleri yazdirilir.

Ders kitabindaki konuyla ilgili alistirmalar 6grencilerle birlikte ¢oziiliir.
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APPENDIX B

TREATMENT VERIFICATION FORM
OGRETMENE BILGI;
7-A ve 7-B siniflarinda aragtirmact Neslihan KALE tarafindan islenen acilar ve
cokgenler; cember, daire ve silindir konulu derslerde siz de bulundunuz. Bu derslerde
arastirmacinin kullandigi ders planlar ekte verilmistir. Bu ders planlarina bakarak,
islenen derslerle ilgili puan vermeniz gerekmektedir. 1 puan “islenen dersin ekteki
ders plamyla ilgisi yok” anlamia gelmektedir. 5 puan ise “dersler aynen ders
planinda oldugu gibi islendi” anlamina gelmektedir. Liitfen ders planlarindaki
numaray1 géz oniine alarak her ders plani i¢in O ile 5 arasinda bir puan veriniz.

DERS PLANI .
NO ERILE 0 1 2 3 4 5

PUAN
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OGRENCI isLER]
DARIS gramean iy
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T.C.
MILLI EGITIM BAKANLIGI
Egitimi Arastirma ve Geligtirme Dairesi Bagkanhg

Say1  :B.08.0.EGD.0.33.05.311- 232/77 2310212007
Konu : Arastirma Izni

ORTA DOGU TEKNIK UNIVERSITESI REKTORLUGUNE

igi  :07.02.2007 tarih ve B.30.2.0DT.0.70.72.00-400-1005/1943 sayilt yaz1,

Universiteniz {lkdgretim Fen ve Matematik Egitimi Ana Bilim Dali Yiksek Lisans
dgrencisi Neslihan KALE nin “Grup Calismasi ve Drama Temelli Opretimin {lksgretim 7. Siif
Ogrencilerinin Geometri Bagarisina ve Geometriye Yonelik Tutumlarina Etkisi” konulu
arastirmada veri toplama araci olarak kullanilacak testlerin- Ankara 1li Afsin Bey Ilkogretim
Okulu, Haydar Aliyev IIkogretlm Okulu, Tiirk Kent [Ikdgretim Okulu ve Emniyetgiler
[ikégretim Okulunda uygulama izin talebi incelenmistir.

Universiteniz tarafindan kabul edilen onayli bir 6rnegi Bakanligimizda muhafaza edilen
(18 sayfa — 69 sorudan olusan) testlerin belirtilen ilkégretim okullarinda uygulanmasimda bir
sakmca goriilmemektedir.

Aragtirmanin bmmmde sonug raporunun iki ornegmm Bakanligimiza gonderxlmesx
gerekmektedir.

Bilgilerinizi ve geregini rica ederim.
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Bakan a.
Miistegar Yardimeisi
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Test Ornegi (1 Adet-18 Sayfa)
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