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ABSTRACT

THE EFFECT OF CREATIVE DRAMA BASED INSTRUCTION ON SEVENTH
GRADE STUDENTS” MATHEMATICS ACHIEVEMENT IN PROBABILITY
CONCEPT AND THEIR ATTITUDES TOWARD MATHEMATICS

Gecgim, Ayse Damla
M.S., Department of Elementary Education

Supervisor: Assoc. Prof. Dr. Mine ISIKSAL BOSTAN

August 2012, 114 pages

The aim of the study is to investigate the effect of creative drama- based
instruction on 7th grade students’ achievement in probability concept and their
attitude toward mathematics. Another purpose of the study is to investigate the
gender differences regarding mathematics achievement and attitude. The study was
conducted with two 7" grade classes from a public school in the 2010-2011
academic year, lasting 17 lesson hours (six weeks). Twenty-two of the participants
received Creative Drama Based Instruction (CDBI), and twenty-one received

Regular Instruction (RI).

Experimental design was used in which two different learning environments;
creative drama based instruction and regular instruction was compared. In order to
measure students’ mathematics achievement Probability Achievement Test (PAT)
was used. The participants were given Mathematics Attitude Scale (MAS), in order
to quantify the levels of attitude towards mathematics. These instruments were
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implemented before and after the treatment as pre-test and post-test. Independent
samples t-test was performed on gain scores of PAT and MAS. Moreover, two way

ANOVA was performed to examine the data.

Two way ANOVA results yielded that there was a statistically significant
difference between the mean scores of Experimental Group and Control Group in
terms of achievement in favor of Experimental Group. Moreover, female students
had significantly higher mathematics achievement scores than males. The results of
mathematics attitude scale showed that the seventh grade students’ attitudes towards
mathematics were not significantly different with respect to teaching method. Also, it
could be stated that gender difference regarding of mean attitude scores was not

statistically significant.

Keywords: Probability, creative drama based instruction, regular instruction,

mathematics achievement and attitude toward mathematics.
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_ YARATICI DRAMA TEMELLI OGRETIMIN YEDINCI SINIF
OGRENCILERININ OLASILIK KONUSUNDAKI BASARILARINA VE
MATEMATIGE YONELIK TUTUMLARINA ETKIiSI

Gecgim, Ayse Damla
Yiiksek Lisans, [lkdgretim Fen ve Matematik Alanlar1 Egitimi Béliimii

Tez Yoneticisi: Dog. Dr. Mine ISIKSAL BOSTAN

Agustos 2012, 114 sayfa

Bu calismanin amaci yaratict drama temelli O6gretimin, yedinci smf
ogrencilerinin olasilik konusundaki basarilarina ve matematige yonelik tutumlaria
etkisini arastirmaktir. Bu g¢alismanin bir diger amaci ise Ogrencilerin matematik
basart ve tutumlarinda cinsiyet farkliligini incelemektedir. Calisma bir devlet
okulunda  bulunan iki 7.smmuf iizerinde 2010-2011  o6gretim  yilinda
gerceklestirilmis,17 ders saati (6 hafta) siirmiistiir. Calismada 22 6grenci Yaratici

Drama Ogretimi (YDTO) , 21 6grenci ise Geleneksel Ogretim (GO) almuslardir.

Bu deneysel planda yaratict drama 6gretimi ve geleneksel dgretim iki farkli
ogrenim ortaminda karsilastirilmistir. Ogrencilerin matematik basarilarmi 6lgmek
icin Olasilik Basar1 Testi kullanilmistir. Katilimcilarin matematik dersine karsi
tutumlarini belirlemek i¢in Matematik Tutum Anketi uygulanmistir. Bu test yaratici
drama metotlarmin uygulanmasindan once ve sonra On-test ve son-test olarak
uygulanmistir. Olasilik Basar1 Testi (OBT) ve Matematige Yonelik Tutum anketi
(MTA) puanlan iizerinde bagimsiz 6rneklem t testi uygulanmistir. Buna ek olarak

verilerin analizi i¢in iki yonlii varyans analizleri gergeklestirilmistir.
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Iki yonlii varyans analiz sonuglarma gore, deney grubu ile kontrol grubu
arasinda olusan anlamh fark deney grubu lehinedir. Buna ek olarak kiz 6grencilerin
matematik basar1 puanlar1 anlamli dercede erkek ogrencilerden daha yiiksek
ctkmistir. Ogretim yontemi bazinda matematik tutum dlgegi sonuglarina bakildiginda
yedinci smif Ogrencilerinin matematige karsi tutumlarinda anlamli bir fark
gorilmemistir. Matematik tutum Ol¢egine sonuglarina dayanarak cinsiyet farkina

bakildiginda anlamli bir fark yoktur.

Anahtar Kelimeler: Olasilik, Yaratici Drama Temelli Ogretim, Geleneksel

Ogretim, Matematik Basaris1, Matematige Yonelik Tutum
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CHAPTER 1

INTRODUCTION

Mathematics is the language that we use to explain many of our deepest
thoughts and secrets about the world. The mathematical applications can be used as a
way to get inside this dark world (Baykul, 1997). There are many areas in life where
mathematics can be instrumental. Examples of mathematics can be seen in use daily
with aspects of engineering, finance industry and other customer facing jobs. It plays
a significant role in the lives of individuals and the world of society as a whole
(Mcleod, 1992).

As mathematics is so important, it needs to be augmented in education to
equip students with skills necessary to achieve higher academic performance. The
National Council of Teachers of Mathematics (NCTM, 2000) reinforced the
importance of mathematics in Principles and Standards for School Mathematics
(2000). Haladyna, Shaughnessy and Shaughnessy (1983) stated that there is a
concern about poor academic performance in mathematics. The statistics about the
percentage of students with poor performance in mathematics heightened this
concern (Ma & Kishor, 1997; McLeod, 1992). NCTM identified that mathematics
curriculum has particular impact on students’ poor academic performance in
mathematics and the council stated that mathematics curriculum should be improved
and it should encourage students to realize the value of mathematics (NCTM, 2000).
NCTM also mentioned the influence of mathematical teaching methods and their

applications.

The discussions on mathematics curriculum, teaching methods and their
application had an influence on Turkey’s education system as well. The emphasis on

the importance of mathematical teaching methods caused a new reform on Turkey’s
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mathematics program developed in 2004 especially in elementary mathematics
program. The revised elementary mathematics program emphasizes students’
individual differences by taking multiple learning styles into account and encourages
them to be more active in the learning process (Ministry of National Education
[MoNE], 2005, 2006). The reason for focusing on multiple learning styles is to
motivate students and give them an opportunity for problem solving in a more
creative way (Akkus & Ozdemir, 2006). It was also mentioned in the new elementary
mathematics program that the student-centered instruction and increasing learner
willingness are of great significance. In the program, as a way to promote student-
centered instruction and to increase learner willingness, a method is emphasized by
Ministry of National Education [MoNE]: creative drama (2005, 2006).

Creative drama is one of the teaching methods based on learning by
doing, and it provides awareness, gives confidence and increases empathy (San,
1998). In comparison to the other methods, creative drama gives more opportunities
to students to apply what they learn in real life (Duatepe, 2004). It improves attitudes
by attracting students’ attention with an exciting, motivating, and interesting learning
environment that includes dramatic play, story enactment, imagination journeys,
music, and dance (Ustiindag, 2003). According to San (1998), creative drama enables
students to visualize a subject, a word, a concept or an idea by improvisation and role
playing techniques with the help of their own experiences in playing processes.
There is a need for mathematics learners to learn mathematics with the touch of real
life concepts and creativity (Saab, 1987). From this perspective, it is believed that
this study would give valuable information about the effects of creative drama-based

instruction in mathematics education.

Even though creative drama is not a well known teaching method in
mathematics, related literature shows that mathematics teaching based on the creative
drama method has a positive effect on the mathematics achievement of elementary
students. Some research studies are available on creative drama-based instructions

related to geometry and the other visual concepts in mathematics. In fact, this might
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be caused by the convenience of using creative drama on visual concepts (Debreli,
2011). However, none of these studies were about probability concepts. In
comparison to other topics of mathematics, probability is one of the subjects which
give more opportunities to students to apply their real life experiences to
mathematical situations. Moreover, students have some difficulties in learning
probability concepts which are generally based on interpreting the problems (Alkan,
Boyacioglu, Erduran, 1996; Bulut, 1994; Bulut, Ekici and Iseri, 1999). Students are
mostly not aware of the relationship between probability and real life situations.
Therefore, applying creative drama-based instruction could help students realize the
importance of using probability in real life situations. In addition, creative drama in
mathematics can be an important approach to construct a deep understanding of
probability concept by letting students discuss their reasoning (Sengiil & Ekindzii,

2004), which is one of the objectives in curriculum.

Mathematics achievement is of great importance in the literature. On the
other hand, attitude towards mathematics is also a prominent variable (Haladyna,
Shaughnessy, & Shaughnessy, 1983). Literature review on attitude towards
mathematics shows that it is one of number of factors that was significantly related to
success in mathematics. Mathematics is usually not a favored lesson for the students.
Because of students prejudice on mathematics, it is not easy to make them enjoy the
mathematics. By using creative drama as a method of teaching mathematics, it is
possible to increase the students’ interest and make the mathematics an enjoyable
lesson (Ruffell, Mason, & Allen, 1998). In other words, creative drama-based
instruction could improve attitudes by motivating students and getting their attention
towards mathematics (Ustiindag, 2003). Thus, the effect of creative drama-based

instruction on attitude towards mathematics is another concern of the present study.



1.1 Purpose of the Study

The main purpose of this study is to investigate the effect of creative drama-
based instruction on 7th grade students’ achievement in probability concepts and
attitude toward mathematics. Another purpose of the study is to investigate the

gender differences regarding mathematics achievement and attitude.

1.2 Research Questions and Hypothesis

The following research questions are going to be investigated in this study
and hypothesis are formulated as follows:

RQ1. Is there a significant mean difference in seventh grade students’
mathematics achievement in probability regarding gender and teaching method?

Sub-Question 1: Is there a significant influence of gender-teaching method
interaction on seventh grade students’ mathematics achievement in probability?

Ho: There is no significant influence of gender-teaching method interaction
on seventh grade students’ mathematics achievement in probability.

Sub-Question 2: Is there a significant mean difference in male and female
seventh grade students’ mathematics achievement in probability?

Ho: There is no significant mean difference in male and female seventh grade
students’ mathematics achievement in probability.

Sub-Question 3: Is there a significant mean difference in seventh grade
students’ mathematics achievement in probability, who are involved in creative
drama-based instruction and regular instruction?

Ho: There is no significant mean difference in seventh grade students’
mathematics achievement in probability, who are involved in creative drama-based
instruction and regular instruction.

RQ2. Is there a significant mean difference in seventh grade students’
mathematics attitude regarding gender and teaching method?

Sub-Question 1: Is there a significant influence of gender-teaching method

interaction on seventh grade students’ mathematics attitude?
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Ho: There is no significant influence of gender-teaching method interaction
on seventh grade students’ mathematics attitude.

Sub-Question 2: Is there a significant mean difference in male and female
seventh grade students’ mathematics attitude?

Ho: There is no significant mean difference in male and female seventh grade
students’ mathematics attitude.

Sub-Question 3: Is there a significant mean difference in seventh grade
students’ mathematics attitude, who are involved in creative drama-based instruction
and regular instruction?

Ho: There is no significant mean difference in seventh grade students’
mathematics attitude who are involved in creative drama-based instruction and

regular instruction.

1.3 Definitions of Important Terms

Research questions and hypothesis were presented in the previous section. In
order to clarify those research questions and hypothesis, operational and constitutive
definitions of important terms of this study are stated below.

Creative drama refers to “an improvisational, nonexhibitional, process-
centered form of drama in which participants are guided by a leader to imagine, enact

and reflect upon human experiences” (O’Neill, 1995, p.24).

Creative drama-based instruction refers to “an experimental approach that
involves the interaction of mind, sensory and daily life experiences and evaluation”
(Adigiizel, 2007, p.16). In this study, creative drama-based instruction refers to the
experimental approach conducted to teach probability concepts given in 7" grade
curriculum. Each instruction consists of three stages as Warm-up, Improvisation and

Evaluation-Discussion.



Regular instruction refers to the use of standard applications and methods and
tools in mathematics classes. In this study, regular instruction refers to the classroom
routines where teacher use textbook to guide curriculum and ask questions about

probability concepts.

Attitude towards Mathematics refers to “liking or disliking of mathematics in
mathematical activities and what students feel about these” (McLeod, 1992, p.210).
In this study, attitude towards mathematics was measured by the mean scores

obtained from the Mathematics Attitude Scale developed by Askar (1986).

Mathematics Achievement refers to the mean of mathematics scores obtained

from the Probability Achievement Test developed by the researcher.

1.4 Significance of the Study

Most of the researchers indicated that the teaching method which is used
while teaching mathematics has a significant effect on learning mathematics
(Threadgill, 1979; Yoon, 1993). Thus, improving students’ mathematical
understanding skills, developing interactive teaching methods, preparing a learning
environment based on social interactions and giving students opportunities for
practice are important (Kauchak & Eggen, 2003). In this respect, it seems necessary

to implement instructional strategies that let students be more active.

There is a dominant belief that mathematics learning can occur in an
individual process, in which every student finds their solutions and studies on the
topic individually (Chaviaris, 2006). On the other hand, the new education system in
Turkey supports the social interactions in the classroom and encourages teachers to
direct students for group working (MoNE, 2005, 2006). This study could offer an
answer for appropriateness of group working by using creative drama-based

instruction in mathematics.



Creative drama-based instruction is based on student centered approach.
Thus, this study could also offer an alternative method and its appropriateness that is
linked to the constructivism. Based on active participation, creative drama-based
instruction provides students a chance not only to share what they learn, but also
opportunities to realize their ability to think, create, and imagine about their past
experiences (Adiguzel, 2006). Additionally, creative drama-based instruction has
some benefits on students’ awareness of their self and the others, and developing
their communication and social skills. Literature supports the effect of creative
drama-based instruction in social skills and offers teachers a method to develop
students’ social skills (Baskaya, 2000). Therefore, it is believed that this study offers
creative drama-based instruction to develop students’ social skills in learning

process.

Probability is a part of mathematics curriculum for primary and middle
school classes in many countries as in Turkey. The usefulness of probability for daily
life and its role in other disciplines have been repeatedly highlighted over the past 20
years (Vere-Jones, 1995). Although it is essentially useful in daily life, probability is
one of the most difficult but also challenging subjects in school mathematics.
Students have lower grades in ‘Probability’ than the other subjects of mathematics
(Bulut, 1994). In order to enhance students’ success some methods like computer
based instruction was suggested. However, literature review showed that the methods
on teaching probability with different methods are limited (Alkan, Boyacioglu,
Erduran, 1996; Bulut, 1994; Bulut, Ekici and Iseri, 1999). Therefore, this study
offers creative drama as an alternative method on teaching probability with the help
of social interactions that can be very helpful in engaging student in learning process
actively.

Based on its association with mathematics achievement, attitude became an
important issue in mathematics learning. Attitude is often measured in educational
research since positive attitude is desirable. Although research studies related to

creative drama and mathematics are scarce (Kariuki & Humphrey, 2006), most of
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them emphasize the positive effect of creative drama in mathematics attitude in
general. Therefore, it is believed that this study will contribute to the literature
related to the effect of creative drama-based instruction on students’ achievement in
probability concepts and attitude towards mathematics. Moreover, it is believed that
this study will be instrumental for teachers and educators to use creative drama in

mathematics classes through the offered lesson plans.

1.5 Assumptions and Limitations of the Study

For the current study, it was assumed that the subjects responded to the items
of the tests honestly and students impartially reflected their opinions. Furthermore, it
was assumed that all tests were administered under the same standard conditions and
the subjects were able to understand the test items correctly.

In this study, convenient sampling is used. Data were collected from the
elementary school in Gazi district, Ankara. Due to convenient sampling, the
generalization of the results of the study would be limited.

Moreover, the researcher implemented the creative drama-based instruction to
experimental group and regular mathematics teacher implemented the regular
instruction to control group. The presence of the researcher instead of the class

teacher may have influenced students’ mood and attitude.



CHAPTER 2

LITERATURE REVIEW

The main purpose of this study is to investigate the effect of creative drama-
based instruction on 7th grade students’ mathematics achievement related to
probability and their attitude toward mathematics. Another purpose of the study is to
investigate the gender differences regarding mathematics achievement and attitude
toward mathematics. The review of literature on creative drama will be presented
under two sections: phases of creative drama-based instructions and creative drama
techniques. Also, related literature about creative drama in education, research
studies on creative drama-based instruction and in mathematics education will be
stated. Lastly, literature related to teaching and learning probability, research studies
related to attitudes towards mathematics and gender differences in mathematics

achievement and attitude will be mentioned

2.1 Creative Drama

Creative drama defines as “an improvisational, nonexhibitional, process-
centered form of drama in which participants are guided by a leader to imagine, enact
and reflect upon human experiences” (O’Neill, 1995, p.24). Creative drama can also
be described as a process inspired from human experiences (Heing, 1988) and as an
activity that can be used to improve personal development because when people are
posed with some dramatic moments in real life, they should find a way to solve the
problem. Posing a dramatic moment and trying to solve it makes people force
themselves to be more creative and active. The purpose of creative drama is to foster
personality growth and enable learning of the participants rather than to
train actors for the theatre performance. State differently, creative drama does not
have a target of artistic aspect. However, the process of creative drama sustains
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artistic value (Levent, 1999). Besides, as cited by Kelner (1993), drama-based
instruction does not need theatrical skill. The ‘art” part of drama is not necessary and

is not the goal of the aim of creative drama-based instruction.

Contrary to common belief, creative drama is not an audience-centered art
like theatre. Some of the techniques can be used in both creative drama and theatre.
However one of the most important difference between theatre and creative drama is
that, creative drama focuses on the process of dramatic moments and the process, not
an audience (Heinig, 1988). Another difference between drama and theatre is that the
theatre covers artistic aspects and due to that aspect it has written text and all process
is dependent on these texts. On the other hand the process in creative drama is
spontaneous and momentary performed. In other words, the aim of creative drama
activities is not the performance because it is not audience-centered (Kelner, 1993).
In addition, the success of the activity is not measured by someone who is

authorized, but by participants who is active in the process (Adigiizel, 2010).

By using the body language, creative drama has an important function at
dramatizing the situations and getting participant’s interest. In creative drama
process, a drama leader and a group of participants become together and carry out a
study in a place. In drama-based learning environment creative drama leader guides

the process and frequently take roles just as the other participants (Adigiizel, 2010).
2.1.1 Phases of Creative Drama-Based Instruction

Creative drama-based instruction consists of three parts: introduction,
development, and evaluation (Heining, 1988 cited in Duatepe, 2004). These parts
were redefined by Adigiizel (2010) with the help of creative drama-based
experiences as Warm-up, Improvisation and Evaluation-Discussion. In the warm-up
part, there are activities in which the participants try to adapt to new social conditions
with the guidance of a group leader. These activities include games that refer to free

activities and the development of such activities which are based on certain rules
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(Adigiizel, 2007). Improvisation part requires abandoning a defined subject or topic
or moves to a targeted point in graded steps. In this process, main activities of the
creative drama-based instruction, namely role playing and improvisation are used
according to objectives. Dramatic moments are necessary in dramatic structure.
Dramatic moments which refer to a tension between opposing forces are the main
elements of creative drama-based instruction (Adigiizel, 2006; Andersen, 2000). In
improvisation part, nobody knows how the process will end. While conducting
improvisation part there should be a struggle or tension in the dramatic moment

process (Andersen, 2000).

Lastly, the evaluation-discussion part refers to creating a discussion after each
phase or some phases, receiving some feedback and getting answers from the
participants to such questions as “What have you experienced?”” and “How did you
feel?” The evaluation phase is important to see whether the objectives were achieved

or not during the learning process (Adigiizel, 2010).
2.1.2 Creative Drama Techniques

There are many techniques which can be employed in creative drama.
Improvisation and role playing are the basic and the most important techniques
which should take place in creative drama-based instruction (Heining, 1988 cited in
Duatepe, 2004)

Improvisation is a technique in which students pretend as if they are
someone/something else and/or something is happening. Improvisation is an
essential technique to use in the classroom as it prompts the learners to be active and
creative participants under tension in different situations, thereby, reducing their self
consciousness (Heining, 1988 cited in Duatepe, 2004). At the beginning students
could be shy to participate in the activities, but after a few sessions with the aid of
the group leader, they will become more enthusiastic and there will be an

improvement in participation and their confidence level (Andersen, 2000).
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Improvisation provides learners with opportunities not only to increase their
mathematics achievement, but also to improve their confidence which will ultimately

lead to the development of positive concepts (Duatepe, 2004).

Role play is another technique to explore the issues involved in complex
social situations (Blatner, 2002). Role play affords participants to build on their prior
experiences and to translate their roles into characters in the role play design. In this
way, according to Wrentschur and Altman (2002), the participants are able to adopt
roles that are new to them, and to try what it feels like to be on the other side even if
they don’t feel or think like the other side. To imagine oneself in another's position is

an essential element in creative drama.

There are also other techniques that can be used in the process according to
the objectives of the lesson. Some of these techniques are Still Image, Teacher in
Role, Letters, Space Between, Conscience Alley, Split Screen, Gossip Circle, Forum
Theatre, Moment of Photo, Moment of Truth, Flash Back, Inner Voice, Small Group
Improvisation, Dramatization, Private Property, Writing in Role, Role cards, Hot
Sitting, Interviews and Interrogations, Pantomime, Telephone Conservations,
Holding a Meeting and Whole Group Improvisation (Boal, 2010; Ozturk, 2007;
Somer, 1994). Techniques used in the creative drama-based lesson plans of this study
were Dramatization, Still Image, Teacher in Role, Moment of Photo, Writing in
Role, Role Cards, and Whole Group Improvisation. Basic characteristics of these

techniques are given below.

Dramatization is representation of ideas or be a particular way of case study,
given that dramatization of a problem for students is equivalent to presenting them a
human relations case. From an educational point of view, dramatization can be
defined as a method to develop skills through the performance of activities in
situations that simulate real life. It is possible to dramatize a job interview, a moment

of a birth, a product sale or an exhibition (Adigiizel, 2006).

12



Still Image technique is used for the group to emphasize a moment or an idea
for which students construct an image using their body language (Swartz, 2002).
These images may be in the form of a photograph or a sculpture. This method can be
used in every phase of creative drama-based instruction. Another technique that can
be also used in every phase is Teacher in Role technique. Teacher takes on the role(s)
of character(s) within a drama. This technique encourages the students to become
engaged in the activities of the drama. If the teacher is actively engaged in her/his
role, it makes it easier for the students to motivate (Swartz, 2002). Teacher can
organize the scenario or direct the dramatic moments by being a member of the
group and this organization helps concentrate on their own roles. This method is

especially used during the improvisation phase.

Moment of Photo technique is sequences of still images that can describe
important moments within a drama, piece of literature, an event in history and so
forth (Oztiirk, 2007). This method is mostly used in improvisation and evaluation
phase (Oztiirk, 2007). Writing in Role is another technique of creative drama-based
instruction that represents activities such as writing a letter, diary or report in role
(Adiguzel, 2010) Role Cards technique includes information about some characters
that have conversation about an event or situation. This event or situation mostly
presents a dramatic moment which starts with or ends with tension (Neelands, 1991).
The students are expected to think on how that conversation can continue and start
improvisation. This technique is also used in improvisation phase. Whole Group
Improvisation is another technique in which groups of four or five people work to
create interesting scenarios, and they improvise the characters they created
(Neelands, 1991).

Techniques that explained in this section were based on the objectives of the
lessons used during the treatment. On the other hand, Gossip Circle, Forum Theatre,
Moment of Truth, Flash Back, Inner Voice, Small Group Improvisation, Private
Property, Role cards, Hot Sitting, Interviews and Interrogations, Pantomime,

Telephone Conservations, Holding a Meeting are some of the techniques that can be
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used according to the specified objectives of the related lesson (Boal, 2010; Ozturk,
2007; Somer, 1994).

2.2 Creative Drama in Education

Creative drama-based instruction is an educational method which focuses on
the process of learning instead of learning outcomes (San, 1998). As to creative
drama in education, it has dramatic moments in which teachers expect an
achievement from students to solve a problem (Andersen, 2000). Creative drama in
education is mostly used in kindergartens and primary schools but the positive
impact of creative drama is realized by educational researchers and creative drama
methods are started to be used in elementary and secondary schools as well (Bailin,
1998). It is mainly based on students’ prior experiences, and it involves social skills
and communication. It provides an environment in which students can communicate
with the help of their experiences and build the interpretations about a particular
subject. Using personal experiences and communicating with each other make
students understand and be aware of each other. This method lets students put
themselves into others’ shoes (Simon, 1995), and they are encouraged to

communicate and interact with each other (Simon, 1995).

There is a mission in creative drama that creates a tension and students are
expected to resolve this tension in given time. The pressure after this tension that
expected to resolve creates an environment which forces students to be more creative
(Booth, 1985). This learning environment includes problems that need to be solved

without any fear of punishment.

Critical challenges in creative drama which make students create encourage
students’ personal development (Bailin, 1998). Furthermore, creative drama-based
instruction has a positive effect on students’ attitude and achievement toward related
lessons by getting students' attention with an interesting and enjoyable learning
environment and encouraging them to learn (Baker, 1996, McCaslin, 2006;
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Ustiindag, 2003). For these reasons, creative drama became an alternative method of
teaching which is highlighted especially in the new elementary programs in Turkey
(Ministry of National Education [MNE], 2005, 2006).

As to teacher roles in creative drama-based instruction, teachers are not the
ones who teach a subject to the students but are leaders who communicate with the
students and give instructions (Andersen, 2000). Teachers can sometimes be one of
the group member in the process at teacher in role technique and give immediate
feedback if it is necessary. Observing and communicating are the main roles of
teachers in creative drama-based instruction (Heing, 1988). In addition, creative
drama-based instruction creates an environment in which students can comprised and
personalize another person’s thinking and feelings by taking role in the process
(Karagil, 2009). Furthermore, students can have a opportunity of taking risk without
limitating theirself in their learning by means of their prior experiences (Farris &
Parke, 1993). Creative drama-based learning environment provides students focused

learning process rather than teacher directed environment.

2.3 Research Studies on Creative Drama-Based Instruction

Most of the research on creative drama emphasizes the effect of drama on
communication and socialization skills. To reveal the effects on communication,
Flennoy (1992) conducted a study on the effect of drama on communication skills
with the first grade students. He used an experimental design and found a significant

effect of drama-based instruction on communication skills.

To investigate the effects of creative drama on socialization skills, on the
other hand, Porteous (2003) conducted a study on self awareness perceived by people
aged between 16 and 21. She concluded that drama had a very remarkable role on
students’ personal development and mentioned that creative drama was very helpful
to understand their self. Correspondingly, Akin (1993) studied the effects of drama

on third graders’ socialization. She used an experimental design and she found an
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increase on the socialization level of the experimental group thanks to creative
drama. Yassa (1999) studied the effect of drama in social interactions of high school
students. The findings of the study revealed that drama-based instruction also
improved self confidence. These studies have proved creative drama’s substantial

role on socialization.

There are also other studies focusing on the attitude towards creative drama-
based instruction. For instance, Okvuran (1993) conducted a study to investigate the
attitudes of individuals who trained on creative drama. In this research study,
creative drama attitude scale was used. Sample of the research was consisted of 240
adults who had taken creative drama education. The results of the study showed that

training time on drama education increased positive attitudes toward creative drama.

Another positive aspect of creative drama is that it can be used in different
disciplines. For instance, Selvi and Oztiirk (2000) studied the effects of creative
drama-based instruction on fifth grade attitudes toward science. The results indicated
that the students’ achievement in science improved by the help of creative drama-
based instruction. The results of the experimental group were significantly better in
achievement test compared to the regular instruction. In another study, Kog¢ (1999)
studied with fourth grade students to discover the effect of creative drama on social
sciences achievement .According to the findings, a significant change was found
between the means of achievement scores of drama-based instruction compared to

the regular instruction.

Drama-based instruction also has a very clear and actual effect on language
learning. Gonen and Dalkilig (1998) studied the drama-based instruction with the
students of five-seven years old. They used experimental design and found a
significant effect on treatment group about the effect of drama-based instruction in
children’s language learning. Additionally De La Cruz (1995) investigated the effects
of drama in language learning of students with learning disabilities. He used an

experimental design and found that the experimental group enjoyed the experience of
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learning with drama, additionally they improved in communication. Previous
researches revealed that creative drama-based instruction has positive effect on
learning foreign language. For instance, Ay (1997) studied on drama-based
instruction and its effectiveness on learning foreign language. In this study, she
discussed how drama-based lesson plans can be apply in teaching foreign language
effectively and suggested to use lesson plans in language learning. In another study,
Aynal (1989) compared the drama-based instruction with lecturing on third grade
students’ learning on English vocabulary. He revealed that drama-based instruction

has a significant positive effect on students’ achievement.

In the literature, there are studies related to the effect of techniques that can
be used in creative drama. For instance a study conducted to investigate an effect of
dramatization method on social studies lessons, it is mentioned that dramatization is
an effective technique in social studies (Sever, Yal¢inkaya, Mazman, 2009). The
researchers suggested using dramatization more active in social studies and other

disciplines in dramatization.

Apart from the effect of creative drama and its relationship with other
disciplines, creative drama-based instruction is also effective on mathematics.
Studies related to creative drama in mathematics is the main concern of this study

and the research studies on this concern will be mentioned in the next section.

2.4 Research Studies on Creative Drama in Mathematics Education

There are very few studies focused on the use of creative drama-based
instruction on mathematics education. A lack of researchers who were qualified both
mathematics education and creative drama-based instruction may be a reason for
this. Saab (1987) compared the effects of drama-based mathematics instruction with
the effects of textbook-oriented mathematics education. There were 87 sixth graders
in his study in which the control group received a textbook-oriented mathematic
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education. Saab (1987) described a pre-test-post-test experimental design and found
a significant increase on post-test in the experimental group which received drama-

based mathematics instruction.

In another research, Omniewski (1999) conducted a study to emphasize the
effectiveness of arts infusion approach integrated with creative drama-based learning
on mathematics achievement of students at seven grades compared to traditional
textbook approach. They used randomized pretest-posttest control group design and

found no significant difference between the scores of the groups.

By using creative drama method while teaching mathematics, it is possible to
take the student’s attention. Ozsoy (2003) tried to destroy prejudice of learning
mathematics by using different teaching methods and make the mathematics an
enjoyable lecture. The aim of her study is to investigate the effect of creative drama

method on teaching of right prisms to 8th grade students. Results revealed that
experimental group that received creative drama method in terms of learning right
prisms got significantly better scores on achievement tests related to the topic taught.
There is also another study by Giinhan and Ozen (2010) that has an aim of
determining the students’ views as to the fact that drama method be used in teaching
geometry and also to establish their viewpoints concerning this method and its effect
on their self-efficacy towards geometry on 20 sixth grade students. It was found that
there was no meaningful difference in favor of using drama method in mathematics
teaching. On the other hand it was seen from the investigation that the students said

that the creative method was entertaining and useful.

As geometry is a visual field of study, creative drama can be used while
teaching geometry. Duatepe (2004) studied the effects of drama-based instruction on
geometry learning. She examined the effects of creative drama methods on seventh
grade students’ geometry achievement. The sample was 102 seventh grade students
in a public primary school. To gather data she used five instruments; two
achievement tests (one on angles and polygons, and the other on circle and cylinder),

18



van Hiele Geometric thinking level test, mathematics attitude scale, and geometry
attitude scale. She used an experimental design and found a significant effect of
drama-based instruction on experimental groups’ geometry achievement, retention of
achievement, van Hiele geometry thinking levels and attitude towards mathematics
and geometry.

In a more recent research, Debreli (2011) studied the effects of creative
drama-based instruction on seventh grade students’ achievement in ratio and
proportion concepts and their attitudes towards mathematics. She used an
experimental design and found a statistically significant mean difference between the
students who received creative drama-based instruction and regular instruction in
terms of achievement in ratio and proportion concepts and in terms of scores of

attitudes toward mathematics, in favor of creative drama-based instruction.

The use of creative drama while teaching the subject of probability is not a
prevalent method. In other words, there is very limited literature on creative drama
related to probability. In Turkey, Sengiil and Ekinézii (2004) conducted a study on
the investigation of using dramatization technique to teach “Permutation and
Probability” taking students’ achievements and memory levels into consideration.
They studied with 8" grade students and only focused on dramatization technique
(Sengiil & Ekinozii, 2004). They used randomized pretest-posttest control group
design and didn’t find statistically significant mean difference between the students
received dramatization technique and regular teaching in terms of learning

mathematics and attitude toward mathematics.
To sum up, in spite of the benefits of creative drama-based instruction in the

mathematics, number of studies conducted with mathematical topics was very scarce

both in Turkey and abroad.
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2.5 Teaching and Learning Probability

Learning probability is very important and useful both inside and outside the
school. Probability gives an opportunity to students to combine theory with practice.
If educators take full advantage of this opportunity, probability can be students’
favorite topic in mathematics. But related literature shows that it is not even among
the top ten favorite topics of students in mathematics (NCTM, 2000) due to the
challenges in its teaching and learning.

According to Bulut (1994), one of the challenges is the negative attitudes of
teachers, which affect the learning of the subject ‘probability’. Although probability
includes daily life experiences and concrete examples, it is difficult to understand
because students are mostly forced to memorize the formulas, not to understand the
logical reasons. Students do not understand the questions clearly and they have
negative attitude toward probability, but in fact, probability can be learned by an
average person without encountering a lot of complicated formulas (Bulut, 1994).
There are some formulas which can be applied while solving a probability question,
but logical thinking might be more useful and permanent. Thus, learning probability

can actually be fun (Fouch, 1975).

As stated by Fischbein and Gazit (1984), one major characteristics of the
subject ‘probability’ is ‘intuition’. Intuition in probability means making predictions
to answer probability questions. People usually make predictions on probability
examples in daily life and students also do this. Teachers should encourage their
students when they have probabilistic intuition. Even if they make wrong intuitions,
they can learn where their mistakes. Apart from Fischbein and Gazit (1984),
Carpenter and his colleagues (1981) also say that students have intuitions on
probability but they have difficulty in interpreting probability even after instruction,
which constitutes another challenge for both students and teachers (Carpenter,
Corbitt, Kepner, Lindquist, Reys, 1981).
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Despite the challenges, there are different methods that can be used while
teaching probability as suggested by several studies. For instance, Giirbiiz (2006)
conducted a study on teaching probability with the help of concept maps. He
emphasized how a concept map can be prepared and how effective it is to use
concept maps in probability learning. He found significant effects of using concept
map in probability learning. Another study shaped by Memnun (2008) investigated
the teaching Permutation and Probability topics by active learning and its effect on
students’ success at the application phase in the eighth grade (Memnun, 2008). She
used experimental design and found significant effects on treatment group about the
effect of active learning on students’ success at the application phase in the eighth

grade.

In the study of Bulut (1994), the effects of cooperative learning method,
computer based instruction and regular teaching method on 43 eighth grade students’
probability achievement and attitudes toward probability were investigated. Results
of the study indicated that there was a significant mean difference between groups
who received instruction through cooperative learning method and regular instruction
with respect to probability achievement test scores in favor of cooperative learning
group. However, there was no statistical significant difference between the computer
based instruction group and regular teaching method and also no statistical
significant difference between other pairs of groups with respect probability

achievement test scores.

In this section some research studies which examined the different
instructional methods on probability concept were explained. Most of the research
studies stated that different instructional methods (concept maps, cooperative
learning method, active learning, and computer based instruction) had a significant
effective on students’ probability achievement. The present study also gives
importance to instruction of probability and suggests creative drama method as an

alternative way of teaching.
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2.6 Research Studies related to Attitudes towards Mathematics

According to the simple definition of attitude, it is clear what “a ‘positive’ or
a ‘negative’ attitude is: a ‘positive’ attitude is a positive emotional aptitude toward
the subject; a ‘negative’ attitude is a negative emotional aptitude toward the subject”
(McLeod, 1992, p.210). According to Ma and Kishor (1997), attitude toward
mathematics is related to liking, enjoying or disliking mathematics, tendency to
engage in or avoid mathematical activity, feeling adequate or bad at mathematics.

There has been an attention towards the research studies analyzing the critical
role of factors within the fields of education and educational psychology (McLeod,
1992; Pintrich, 2000). Educational psychologists have been concerned with
understanding the nature of relationship between personal development and
academic performance (Karagil, 2009). Attitude towards mathematics is one of the
important factors that are significantly related to achievement in mathematics. There
is strong and consistent evidence that attitude towards mathematics and mathematical
achievement is unavoidably linked. That is, the more positive attitude a student holds
towards executing mathematical tasks, the better achievement they have (Haladyna,
Shaughnessy, & Shaughnessy, 1983). However, it still cannot be said that positive
attitude always causes high achievement in mathematics. The researchers who
claimed that there was a significant relationship between attitude towards
mathematics and achievement in mathematics believed that attitudes had a crucial
role in both teaching and learning of mathematics. For instance in a study of
Fennema and Sherman (1977) with secondary school students, it was found that
those who viewed mathematics as more useful generally received higher grades in
mathematics tests. As can be seen from the related literature, the researchers have not
reached an agreement on the relationship between mathematics achievement and

attitudes towards mathematics.
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The studies related to attitude towards mathematics in Turkey have mainly
focused on either relationship with mathematics achievements, gender differences on
mathematics attitude or the influence of socioeconomic status etc. For instance,
Yildiz and Turanli (2010) investigated 700 private high school student and
graduates’ attitudes towards mathematics. Results revealed that general attitude of
students towards mathematics were not negative. Moreover, students with positive
attitude towards mathematics were relatively successful and more likely to prefer

professions related to mathematics.

In this section, researches related to attitude towards mathematics and studies
that try to investigate relationship between mathematics achievement and
mathematics attitude were mentioned. It is stated that attitudes play an important role

in learning mathematics.

2.7 Gender Differences in Mathematics Achievement and Attitude towards

Mathematics

Another aim of this study was to investigate the differences between female
and male students with regard to mathematics achievement and attitude towards
mathematics. The importance of gender in learning mathematics is emphasized by
many researchers as it is essential differences between males and females has been a
major concern in many literatures (Fennema, 1974; Hyde, 2006; Isiksal & Cakiroglu,
2008). Gender differences are marked in success patterns in mathematics. For this

reason researchers have motivation in searching these differences.

Research findings on gender difference in mathematics achievement at the
elementary yielded that there is no significant relationship between gender and
mathematical ability (Cahan & Ganor, 1995; Fennema, 1974). On the other hand at
secondary level, some studies have shown a significant gender difference favoring
males (Cooper & Robinson, 1989). For example, Alkhateeb (2001) investigated

differences in mathematics achievements of last grades in an elementary school with
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respect to gender. Achievement test results were compared and no significant

difference was detected between males and females mathematics achievement.

The difference between male and female students on problem solving skills
was also one of the important research topics for researchers. The research of Hyde,
Fennema, Ryan, Frost and Hopp (1990) indicates that while solving problems in
mathematics female students are more competitive than male students and they are
more interested in mathematics than male students do. It is also mentioned that
teachers have difficulty in helping male students. The research of Hyde and his
colleagues (1990) showed that there is a relationship between male students’ failure
and teachers’ attitude while helping male students with mathematics achievement

(Hyde et al., 1990).

There are many research studies indicating that females are more responsible
on subjects that need retrieval from long-term memory (Halpern, Benbow, Geary,
Gur, Hyde, & Gernsbacher, 2007) and as might be predicted, because of this
advantage, girls outperformed in arithmetic in the early elementary school grades
when “mathematics” include computation (Willingham & Cole, 1997). In another
study mathematical ability tests show advantages for girls in the primary school
when mathematics consists of computational knowledge and speed. After the early
primary years, male students perform better on such topics as geometry which is
taught in the higher secondary school grades (Hyde, Fennema, &Lamon, 1990). In
addition, meta-analysis of Mullis, Martin, Fierros, Goldberg and Stemler (2000)
found that males perform better than females on word problems in the high school,
and college. For instance, according to Gallagher and De Lisi (1994), female students
were more likely to solve conventional problems correctly using algorithmic

strategies than male students.

As seen above, several studies have investigated the gender differences on
attitude but there is still no consistent findings on the differences of attitudes towards

mathematics and achievement in mathematics with respect to gender due to lack of
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theoretical framework (Fennema & Sherman, 1977). In a meta-analysis of studies on
gender comparisons of mathematics attitudes and affect, Hyde et al (1990) found that
female students’ negative attitudes are more than male students. However, there were
some studies reporting weak influence of gender on attitude towards mathematics
(Ma & Kishor, 1997). For instance, in their meta-analysis of Ma and Kishor (1997)
reflected that gender was not a statistically significant difference on the relationship

between attitudes toward mathematics and achievement in mathematics.

As can be seen for the literature, there were lots of studies conducted to
investigate the influence of gender on mathematics achievement. However, the
findings are inconsistent. Therefore, the influence of gender regard to mathematics

achievement and attitude is a concern of this study.

2.8 Summary

Review of literature demonstrates that probability is a critical topic for
mathematics curriculum. That is this topic is a step for being successful in
mathematics (NCTM, 2000; Van de Walle, 2004). Probability gives opportunity to
students to combine theory with practice. However, as stated at the beginning of the
chapter, there is limited literature on the teaching and learning of probability.
Moreover, there is a limited number of teaching methods in the literature that could

be used while teaching and learning probability.

The current study puts forward that as a new instructional method, creative
drama could be used in mathematics education (Debreli, 2011; Giinhan and Ozen,
2010; Omniewski, 1999 ; Ozsoy, 2003 Saab, 1987; Omniewski, 1999 ; Ozsoy, 2003;
Sozer, 2006) and specifically while teaching probability (Sengiil and Ekin6zii, 2004).
Although there are few studies about the use of creative drama in mathematics
education in abroad (Saab, 1987; Omniewski, 1999), the studies done so far show
that teaching mathematics based on creative drama activities has a positive effect on
the mathematics achievement of elementary students and on their attitude toward

25



mathematics. Thus, the present study was aim to investigate the effect of creative
drama-based instruction on seventh grade students’ achievement in probability
concepts and on their attitudes toward mathematics in Turkey. As can be seen from
literature some researchers believed that students who had positive feelings towards
mathematics were tend to learn mathematics and spent more time and energy in
doing mathematics (Fennema and Sherman, 1977) It is highlighted in this study that

attitudes play an important role in learning mathematics.

Moreover, most of the studies revealed that male students held more positive
views about mathematics than females and males mostly perceived themselves as
being more accurate at mathematics than the girls ( Mullis, Martin, Fierros, Goldberg
and Stemler; 2000). There exist very few studies on gender differences in creative
drama-based instruction both in Turkey and abroad (Onder, 2006). Therefore, the
present study has an aim of investigating the gender differences in creative drama-

based instruction.
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CHAPTER 3

METHODOLOGY

The purpose of this study is to investigate the effect of creative drama-based
instruction on 7th grade students’ mathematics achievement in probability concepts
and attitude towards mathematics. Another purpose of the study is to investigate the
gender differences regarding mathematics achievement and attitude. The aim of this
chapter is to provide information about the research design, population and sample,

data collection instruments, reliability and validity of the study, data collection

procedure, analysis of data and lastly, the internal and external validity issues.

3.1 Design of the Study

The Static-Group Pretest-Posttest design was employed in this experimental
research study since the study do not include the use of random assignment of

participants. There were two already existing groups in the study, namely,

experimental and control group.

Table 3.1 The Static-Group Pretest-Posttest design

Group Pretest Treatment Posttest
Experimental Pretest of PAT Creative Drama Posttest of PAT
Group Pretest of MAS Method Posttest of MAS
Control Group Pretest of PAT Regular Instruction Posttest of PAT

Pretest of MAS Posttest of MAS
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The data collection instruments as given in Table 3.1 are: PAT-Probability
Achievement Test (PAT) and MAS-Mathematics Attitude Scale (MAS). PAT and
MAS were administered before treatment to determine the achievement levels in

proportional reasoning of both groups at the beginning.

Both PAT and MAS were re-administered after treatment to examine the
difference in seventh grade students’ mathematics achievement and attitude toward
mathematics in probability concepts. Creative drama-based instruction for
experimental group and regular instruction for control group lasted for 6 weeks and 4

class hours per week.

Descriptive statistics of PAT and MAS scores with respect to gender and
teaching method was conducted. In order to test the research hypothesis, t-test and
two-way ANOVA procedures were performed. Table 3.2 summarizes the design of

the study:

Table 3.2 Design of the Study

1. Research Design The Static-Group Pretest-Posttest design

2. Sampling Convenient sampling

3. Instrument Probability Achievement Test(PAT)
Mathematics Attitudes Scale (MAS)

4. Data Analysis Procedure Descriptive Statistics , Two-way ANOVA
and t-test

3.2 Population and Sample of Study

There are 335 public schools in Ankara (MoNE, 2010) and all 7th grade
public school students in Ankara were identified as the target population. The

accessible population to which the results of the study will be generalized is all
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seven grade public school students in Gazi district, Ankara. The sample is chosen
from the accessible population with convenience sampling. In other words, sample
of the study is 7" grade public school students in Gazi district, Ankara. This school
was selected because of the fact that it is accessible and transportation is convenient.
In this school, the students were randomly assigned to classes at the beginning of the
semester by school administrators. So, the classes were assumed to be
heterogeneous. Table 3.3 shows the descriptive statistics of the students who

participated in the study.

Table 3.3 Frequency of participants in experimental and control group regarding

gender and group distributions of the sample

Female Male Total
Experimental Group 10 11 21(48.8%)
Control group 11 11 22(51.2%)
Total 21(48.8%) 22(51.2%) 43(100%)

As it can be seen in Table 3.3, 21 (48.8 %) students were in the experimental
group and 22 (51.2 %) were in the control group. Moreover, in terms of gender, 21
(48.8 %) female and 22 (51.2 %) male students participated in this study. In other
words, the number of female and male students and the number of participants in the

control and the experimental group was almost equal.

3.3 Data Collection Instruments
In order to collect data, Probability Achievement Test (PAT) and

Mathematics Attitude Scale (MAS) were used. The details regarding PAT and MAS

are given below.
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3.3.1 Probability Achievement Test (PAT)

Probability Achievement Test (PAT) was prepared to measure students’
mathematics achievement regarding probability concepts. This test which is applied
to the students before and after the treatment as pretest and posttest was developed
by the researcher. There were 9 open ended questions in PAT and to evaluate
students’ responses to each question in PAT, six-point rubric was used. Thus, the
minimum and maximum possible scores from the test are 0 and 54 points,
respectively. The 2" and 8" questions in PAT have 2 sub items and the 17, 5™, 7% o™
questions have 3 sub items. All the questions were developed based on the objectives
related to permutation and probability in the 7™ grade mathematics curriculum of
Ministry of National Education. Table of specifications for PAT, which is presented
in Table 3.4, was prepared including the objectives. All the items in the test were

given in Appendix A.
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Table 3.4 Table of specification of PAT

Objectives | Find Explain the | Determine | Determine | Calculate | Calculate
factorial | conceptof | theterms | jointand the the
of permutation | joint and discrete | probability | probability
natural and discrete events of joint of one
numbers | calculate events and case by

permutation | experiment discrete using
and events geometry.
sample

Content space

Factorial Q1 Q2,Q3,04

Permutation | Q2,Q3, | Q2,Q3,Q4
Q4

Discrete and

joint cases Q5,06 | Q5,Q6 Q7,08

in

Probability

Relationship

between Q9

probability

and

geometry

3.3.11

3.3.1.2 Pilot Study of PAT

One of the purposes of conducting the pilot study was to verify the

clarity of questions and determine the validity and reliability of the test and revise

test questions according to students’ responses. A pilot study for this instrument was

applied to 52 seventh grade students chosen from a different public school located in

Gazi district, Ankara. There were 10 questions in the pilot study. The time given to

complete the initial version of PAT was 30 minutes. However, this time limit was not

enough for students to complete the test. The students needed 10 more minutes, so in
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the main study, 40 minutes were given to the students. Besides, some questions were

1** question, students

changed according to students’ responses. For instance, in the
were asked to answer the question based on factorial. There was no instruction at the
beginning of the question that it should be solved using factorial. After the pilot
study, “Solve this question by using factorial” instruction was added. Also, the
picture which was at the end of the question was deleted because it was confusing. In
the third question, students were asked to find the probability of sitting on 5 empty
chairs after the music stopped. The rules were not explained to the students during
the pilot study, and it was observed that the students had difficulty playing the game.
Therefore, in the main study, the game was explained in the question based on
students’ feedback in the pilot study. Moreover, in the 9th question, the students
were asked to find the probability of the plane landing on one of the squares which
had different colors such as red and orange. Yet, after the pilot study the question

was changed and the ratio of landing on red and orange spaces was asked.

3.3.1.3 Reliability and Validity of PAT

It is important to use valid instruments because by using valid instruments,
the researcher can reach valid conclusions and inferences (Fraenkel & Wallen, 2006).
The content related validity of the instrument was established by three mathematics

educators by using the table of specification.

Additionally, the reliability estimate scores on pre and post implementation of
PAT were found with Kuder-Richardson 21 as 0.87 and 0.98, respectively. Fraenkel
and Wallen (2006) explained that reliability values which are above .70 can be
accepted as relatively high in social sciences. Thus, it can be said that PAT is a

reliable instrument (Appendix B).
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3.3.2 3.3.2 Mathematics Attitude Scale (MAS)

Mathematics attitude can be defined as liking mathematics, enjoying studying
mathematics or confidence in ability to use mathematics. In this study, attitudes
toward mathematics were measured by a 20-item Likert questionnaire developed by
Askar (1986).

Table 3.5 Sample Items from MAS

Dimension Sample Item

Level of attitudes | get bored in mathematics courses.
towards
mathematics I get very nervous while solving mathematics questions.

Each of the items uses a 5-point scale (strongly agree=5, slightly agree=4,
slightly disagree=3, disagree=2, strongly disagree=1). The scores were added across
items to form a possible total score ranging from 31(low attitude) to 95 (high
attitude) in MAS results. The MAS had three dimensions. 1%, 3", 4th, 8", 11", 14"
17" 18th items were about enjoyment of mathematics (EMAT), 7", o™ | 10™
13™ 19" 20" items were about instrumental motivation of learning mathematics
(IMMAT) and 2™, 5% 6™ o™ 12" 15" 16™ items were about mathematics anxiety
(AMAT). Also, the alpha reliability coefficient of the MAS with 13 items was

reported as 0.88. All the items in the scale were given in Appendix C.
3.4 Data Collection Procedure

As stated earlier, in accordance with the purposes of the current study, PAT
and MAS were administered to 43 seventh grade students from an elementary school

in Gazi district. The questionnaires were administered at the beginning of spring
semester of 2010-2011 academic years.
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First of all, official permission was taken from Middle East Technical
University Human Subjects Ethics Committee, the school administration and the
national education authority of Ankara. Permissions were given in Appendix E. After
all the official approvals were obtained, the researcher made interview with the head
of the school where the research was conducted for administration of instruments.
The researcher also made interview with the mathematics teacher to determine the
lesson hours and the dates of the data collection and implementation of creative

drama-based instruction

Table 3.6 Data Collection Procedure

Week Date Content of the implementation

1% 18 February Pretests of PAT and MAS

2nd 21-25 February Factorial and permutation

3" 28 February- 4 March  Probability of joint and discrete cases

4th-gth 7-18 March Analyzing Probability cases by using
geometry

6" 22 March Posttests of PAT and MAS

PAT and MAS were implemented before and after the application of creative
drama-based instruction to the experimental and control group. The time schedule for
data collection procedure was planned with the consultant of the researcher, school
administrators and mathematics teacher as presented. The details of data collection is
given in Table 3.6, Students were given 40 minutes for PAT and 10 minutes for
MAS. Implementation of creative drama-based instruction continued for six weeks
with four class hours each week. Lessons in CG were also observed by the

researcher.
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3.5 Treatment

While the experimental group learned permutation and probability topics with

creative drama-based instruction, the control group learned these topics with regular

instruction. The comparison of treatments in terms of classroom arrangement,

instructor and student role, instruments, and interaction between students is given

below.

Table 3.7 The Comparison of the Learning Environments

Category

Classroom
Arrangement

Instructor Role

Students Role

Instruments

Interaction Between
Students

Experimental Group

Creative drama study
conditions which provide more
empty space

Researcher selected tasks
related to objectives. Different
creative drama techniques were
used to achieve the objectives
of the lesson.

Students experience and live
ideas embellished with the
subject in role playing.

Instruments were implemented
and collected by the researcher.

Mostly group work

Control Group

Regular classroom arrangement

Lesson process was based on
selected topics related to the
objectives. Teacher was
responsible to give
mathematical information
about factorial, permutation
and probability subjects to the
students.

Students take notes from the
blackboard, and solve the
questions that the teacher asks
them.

Instruments were constructed
and collected by the researcher.

Individual work

3.5.1

35



3.5.2 Treatment in the Experimental Group

The experimental group (EG) explored permutation and probability topics of
seventh grade curriculum by creative drama instruction. Experimental group was
taught by the researcher. Treatment took eighteen class hours and it was completed
in six weeks. All lessons of EG were applied on the ground floor of the school which
is designed for social activities. This place was suitable for creative drama study
conditions and provided more empty space for students to move around easily.
Creative drama instruction consisted of three stages in each lesson as explained in
literature chapter; (i) warm-up activities, (ii) improvisation, and (iii) evaluation-
discussion. Table 3.8 presents a sample lesson plan used in EG. One class hour was

40 minutes.
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Table 3.8 A general lesson plan for Experimental Group

Lesson Plan

(i)Warm-up activities:20
minutes

(ii) Improvisation:40 minutes

(iii) Evaluation-discussion: 20

minutes

Student Activity

Introduces with Creative
drama-based instruction

Gets used to the subject of
the lesson.

Gets ready to be involved in
improvisation process

Be aware of the main
concept of the lesson

Improvises and role playing.

Reviews what they have
learned

either by answering or
solving the questions

Takes notes or writes
poems, letters about what
they feel gets opportunity to
share their feelings, and
ideas.

Teacher Activity

Gives students directions
about the games and
activities.

Guides students when
necessary

The researcher participates
in the activities by taking
some

roles

Gives some directions to the
students

Encourages students to
communicate and share
their feelings and ideas

Emphasizes the main points
of the lesson

The warm-up activities aimed to give students some hidden clues about the

rest of the lesson. These activities help students adapt to the process and get ready to
be involved in make believe plays. Through warm-up activities students also have

fun and get relaxed.
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In the improvisation period, students generally work in groups of 4 to 6. They
sometimes work individually or as a whole class. Students are introduced with the
make believe plays, which requires them to pretend as someone else. Make-believe
play forms, dramatic moments and role playing lead the process of this part of
creative drama-based instruction of the lesson. Students are asked to complete the
statement related to their real life experiences. In evaluation-discussion stage, the
students are asked to state what they have learned and what they have felt during the
implementation of creative drama-based instruction. A sample lesson plan is

explained below.

3.5.2.1 A Sample Lesson Plan

The aim of the lesson was to make students calculate the probability of joint
and discrete events. Game of “Drop the Handkerchief” was played as the first warm-
up activity. In this game, students were asked to form a circle. One volunteer was
selected and asked to put the handkerchief behind one of the students in the circle
and try not to show it to that student. The researcher asked how many blonde
students were in the classroom and asked students the probability of purring the
handkerchief behind the blonde students. Variables such as being blonde or being tall
were selected by the researcher and this game was repeated several times. Once the
game finished, the students were congratulated. The aim of this game was realizing
the term ‘proportion” which was going to help students to calculate ‘probability’

problems.

In the second warm up activity, students formed as two lines. The first line
involved female students, while the second line involved male students. One
volunteer was chosen from each line and these volunteers stand in front of the
blackboard and turned their back to the students standing at the lines. Students at the
lines tried to reach the blackboard where two volunteers standed. Volunteers
suddenly turned around and caught the students who were moving towards the

blackboard. The researcher asked students about the probability of catching male or
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female students. The second game of the warm-up activities has the same purpose of

the first game which was realizing the term ‘proportion’.

In the improvisation part, students were asked to write a sentence which
included the term ‘probability’ considering the daily situations. The researcher
collects all the sentences that the students generated and pasted them to the wall.
Students were then asked to talk about these situations and prepared an improvisation
about these situations related to probability. Six groups were formed by the
researcher and each group chose one situation. In our study, the improvisations were
about buying a lottery and a conversation between son and dad. Each group was
asked to write a scenario about these situations and to make improvisation with these
scenarios. For instance, in the current study, son’s task was to persuade his dad to
buy a lottery ticket and the role of the dad was to refuse to buy the ticket and explain
his son the probability of winning a lottery. This improvisation was aimed to make
students illustrate probability cases and associate the mathematics term ‘probability’

with probability applications in real life situations.

In evaluation-discussion part, the students were asked to pose a probability
problem. They showed their problems and their solutions. Discussion was carried out
about critical points of the problems and type of these probability situations. This
evaluation-discussion part was aimed to understand what students learned and feel

about the process. All lesson plans were given in Appendix D.

3.5.3 Treatment in the Control Group

As the students in the experimental group explored probability by creative
drama instructions, the teachers in the control group followed a traditional approach
for six weeks by adhering to the curriculum to teach probability and permutation. In
the control group, the researcher made observations. Typically, the teacher taught
probability and permutation by making an explanation, giving the strategy and
solving a sample problem. The class listened to the teacher and took notes (copying
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the explanations and the problems with the solutions) as the teacher solved the

problem.

The content of the lesson plans in the control group was the same as the
content of the lesson plans in the experimental group. In other words, only the
method of applying these lesson plans was different. The method in the control group
can be characterized by its emphasis on procedural skills. Throughout the lesson, the
teacher asked the students to help her to solve the problems and do the exercises
which are based on factorial, permutation and probability. The students were also
asked to control their answers and to generate solutions for their mistakes. The
teacher called on the students to the blackboard to practice several exercises. The
students in the control group were responsible for listening to the teacher, taking
notes from the blackboard, and finding an answer to the questions that the teacher
asked them.

3.6 Analyses of Data

The data were analyzed using both descriptive and inferential statistics. In
terms of descriptive statistics, mean, standard deviation, skewness and kurtosis
values of pretest and posttest of PAT and MAS were calculated. Two-way ANOVAS
were performed to investigate the difference between attitude towards mathematics
and mathematics achievement of seventh grade students in terms of gender and
teaching method. To illustrate and compare the pretest mean scores of PAT and
MAS, t-test was used. Moreover, Eta Square was calculated to find out the effect size
that shows the practical significance of the study (Pallant, 2007). All statistical

analysis was carried out by using SPSS 15.

3.7 Internal and External Validity of Study

In the last part of the methodology chapter, internal validity threats and

external validity of the study were discussed in detail.
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3.7.1 Internal Validity of Study

Internal validity is the extent to which detected differences on the dependent
variable is associated with the independent variable and not some uncontrolled
variables (Fraenkel & Wallen, 2006). This study is the static-group pretest-posttest
experimental design, and thus it had some possible threats. These possible internal
threats were subject characteristics, location, history, maturation, mortality,
instrument decay, data collector bias, testing, and regression and Hawthorne effect
(Fraenkel & Wallen, 2006).

In this study students were not randomly assigned to the experimental and
control group which can cause the “subject characteristics” threat to the study. To
eliminate this threat, pretest of achievement and attitude test was implemented. The
results of these tests which were taken from both experimental and control group
were compared. These results showed that there was not a significant difference
between control and experimental group before the treatment. In addition, subjects
were at the same age and all students were living in the same district and subjects’
socio-economic backgrounds were almost the same. Therefore, the subject
characteristics threat was controlled. Location threat was reduced no outside events
were notified that could influence the students’ responses. Therefore, location threat

was reduced.

History threat may occur if something unexpected happens during the study
process (Fraenkel & Wallen, 2006). There were not any unusual events during the
study and the researcher was alert for potential influences that may occur. Maturation
was not an issue because all the subjects were at the same age and duration of the
study was limited to six weeks. In addition, mortality could not be a threat to the

study since there were no missing data in all pretests and posttests.
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To handle instrument decay threat to internal validity, detailed rubric was
prepared by the researcher to score students pretest and posttest results. While the
researcher was scoring the items, two elementary mathematics teachers also scored

the photocopied answers of the items at the same time.

In order to control the data collector bias, the data collector was the
researcher who made so much effort to behave in a standard way during the
application. In addition, there was no treatment in the application that encourages the
interaction and communication between the participants and the data collector. In
addition, there was a six- week break between pre-test and post-test. This time
interval was long enough to prevent students from memorizing the questions and

remembering the results. Therefore, testing threat was reduced as well,

Students may perform different because of the revision of the treatment rather
than the nature of the treatment. This has been referred to as the Hawthorne effect
(Fraenkel & Wallen, 2006). As to the Hawthorne effect in the current study, the
researcher frequently announced to students that the new teaching method is just a
regular part of the instruction. In addition, the researcher avoided telling students that

an experiment was being conducted.

3.7.2 External Validity of Study

External validity refers to “the extent to which the results of a study can be
generalized from a sample to a population” (Fraenkel & Wallen, 2006, p.111). In this
study, all 7th grade public school students in Ankara were identified as the target
population. The population to which the results of the study will be generalized is
all 7th grade public school students in Gazi district, Ankara. The selected sample
size did not provide population generalizability to intended population due to
convenient sampling method. However, the results of this study can be generalized in
some clearly defined conditions that have similar conditions with the school where

the data were collected. This supplies the ecological generalizability.
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CHAPTER 4

RESULTS

The main purpose of this study is to investigate the effect of creative drama-
based instruction on 7th grade students’ mathematics achievement related to
probability and their attitude toward mathematics. Another purpose of the study is to
investigate the gender differences regarding mathematics achievement and attitude
toward mathematics. The results of descriptive and inferential statistics regarding
pretest and posttest of Probability Achievement Test (PAT) and Mathematics
Attitude Scale (MAS) are presented in this chapter.

4.1 Descriptive Statistics

In this section, descriptive statistics on pretest and posttest scores of PAT and
MAS are given. At the beginning of the treatment, Probability Achievement Test
(PAT) was administered to determine the achievement levels of students both in
control and experimental groups. The experimental group had a total mean score of
2.24 (SD= 3.58), and control group had a mean score of 2.23 (SD=3.35). Based on
this result it was assumed that two groups were equivalent at the beginning of the
study in terms of mathematics achievement. Mean and standard deviation of pretest

PAT scores with respect to gender and teaching method are given in Table 4.1.
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Table 4.1 Mean and Standard Deviation for Pretest Scores of PAT

Gender  Treatment groups Mean Std. Deviation N
Male Experimental 1.18 2.99 11
Control .82 1.83 11
Total 1.00 2.43 22
Female  Experimental 3.40 3.95 10
Control 3.64 3.98 11
Total 3.52 3.87 21
Total Experimental 2.24 3.58 21
Control 2.23 3.35 22
Total 2.23 3.42 43

Table 4.1 shows that 7th grade elementary male students had a mean score of
1.00(SD =2.43), and female students had a mean score of 3.52 (SD=3.87) on the
pretest of PAT. To state differently, female students had higher mathematics
achievement scores when compared to male students before the intervention. The
mean scores and standard deviation for posttest of PAT with respect to gender and

teaching method are given in Table 4.2,

Table 4.2 Descriptive Statistics for Posttest Scores of PAT

Gender  Teaching method Mean Std. Deviation N
Male Experimental 25.91 9.94 11
Control 15.45 9.81 11
Total 20.68 11.02 22
Female  Experimental 32.00 8.98 10
Control 25.36 10.36 11
Total 28.52 10.07 21
Total Experimental 28.81 9.77 21
Control 20.41 11.07 22
Total 24.51 11.17 43

44



After the intervention, difference in PAT scores of control and experimental
groups occurred. Experimental group had a total mean score of 28.81 (SD= 9.77),
and the control group had a mean score of 20.41 (SD=11.07). These results yield that
the experimental group had higher scores than the control group in the post test.

To conclude Table 4.2 also shows that male students had a mean score of
20.68 (SD =11.02) and female students had a mean score of 28.81 (SD=10.07) on the
posttest of PAT. In other words, similar to the pretest scores, female students had
higher scores on the posttest of PAT. Moreover, While pretest of PAT mean scores
of CG, which was 2.23 (SD= 3.3), increased to 20.41 (SD= 11.07) in posttest of
PAT, pretest of PAT mean scores of EG, which was 2.24 (SD= 3.58), increased to
28.81 (SD= 9.77) in posttest of PAT. In addition to the achievement score,
descriptive statistics concerning the mean scores and the standard deviation for
pretest of mathematics attitude scale with respect to gender and teaching method are
given in Table 4.3.

Table 4.3 Descriptive Statistics for Pretest Scores of MAS

Gender  Teaching method Mean Std. Deviation N
Male Experimental 59.18 6.161 11
Control 55.27 3.580 11
Total 57.23 5.309 22
Female  Experimental 57.00 10.48 10
Control 54.91 10.24 11
Total 55.90 10.15 21
Total Experimental 58.14 8.34 21
Control 55.09 7.49 22
Total 56.58 7.97 43

Table reveals that the experimental group had higher scores than the control
group. The experimental group had a total mean score of 58.14 (SD= 8.34), and the
control group had a mean score of 55.09 (SD=7.48).
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As can be seen in Table 4.3, the 7th grade elementary male students had a
mean score of 57.23 (SD =5.30), and female students had a mean score of 55.90
(SD=10.15) on the pretest of MAS. State differently, the results demonstrated that
female students had lower scores on the pretest of MAS. The mean scores and
standard deviation for posttest of MAS with respect to gender and teaching method

are given in Table 4.4.

Table 4.4 Descriptive Statistics for Posttest Scores of MAS

Gender  Teaching method Mean Std. Deviation N
Male Experimental 65.36 19.69 11
Control 65.27 16.50 11
Total 65.31 17.73 22
Female  Experimental 68.40 21.95 10
Control 70.72 13.75 11
Total 69.61 17.69 21
Total Experimental 66.80 20.32 21
Control 68.00 15.08 22
Total 67.41 17.63 43

Table 4.4 indicates that the experimental group had a total mean score of
66.80 (SD= 20.32), and the control group had a mean score of 68.00 (SD=15.08).
That is, the experimental group had lower scores than the control group regarding

mean scores of mathematics attitude.

The gender variable was also inspected. It was seen that females
outperformed males in mathematics attitude scores for both teaching methods. Male
students had a mean score of 65.31 (SD =17.73), and female students had a mean
score of 69.61(SD=17.69) on the posttest of MAS.

To sum up, while pretest of MAS mean scores of CG, which was 55.09 (SD=
7.49), increased to 68.00 (SD= 15.08) in posttest of MAS, pretest of MAS mean
scores of EG, which was 58.14 (SD= 8.34), increased to 66.80 (SD= 20.32) in
posttest of MAS.
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4.2 Inferential Statistics

In the previous section, descriptive statistics regarding Probability
achievement test (PAT) and Mathematics Attitude Scale (MAS) were indicated. In

this section, inferential statistics will be given.

T-test was used to compare the pretest mean scores of PAT and MAS, T-test
results show us whether there is a statistically significant difference in the mean
scores for the control and experimental groups regarding achievement and attitude.
In other words, this test was mainly used to see if both the control and experimental
groups had the same level of mathematics achievement and attitude toward
mathematics before the treatment. In order to examine the difference in mathematics
achievement and attitude toward mathematics scores of PAT and MAS in terms of
gender and teaching method, two-way ANOVAs were performed.

4.2.1 Pretest Analysis Regarding Achievement Scores with Respect to Teaching
Method

In order to reveal the difference between the control and the experimental
group regarding students’ achievement, a preliminary analysis was conducted before

t-test was performed.

4.2.1.1 Assumptions of T-test Results for Pretest of Probability Achievement
Test

The assumptions of independent-samples t-test are level of measurement,
independence of observations, normality and homogeneity of variance. In this study,
it was assumed that the observation of the data is independent. In other words, it was
considered that student’s responses are not influenced from each other. Additionally,

achievement and attitude are the dependent variables which are continuous variables;
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hence, it was assumed that the level of measurement assumption was assured. To

evaluate the normality assumption, skewness and kurtosis values were checked.

Table 4.5 Skewness and Kurtosis Values for Probability Achievement Test Scores

Skewness Kurtosis
Experimental Group 501 972
Control Group 491 953

Table 4.5 shows that skewness and kurtosis values ranged between .491 and
972, which means that normality assumption was not violated for achievement

scores of the pretest (Kunnan, 1998).

Table 4.6 Levene’s Test Results for Probability Achievement Test Scores

F dfl df2 sig

PAT (pretest) 2.028 3 39 126

Lastly, as it was displayed in Table 4.6, homogeneity of variance assumption
was assured since the significance value in the Levene test was greater than .05, [F
(3, 39) = 2.028, p= .126]. That is, the variance within each population was equally
distributed. After the assumptions were met, t-test analysis was conducted to check

the significance of the difference.

4.2.1.2 T-test Results for Pretest of Probability Achievement Test

In order to investigate the difference among pretest mean scores of
probability achievement of students before the treatment, t-test was performed. Table

4.7 presented the results of the t-test.
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Table 4.7 Pretest of Probability Achievement Test

Levene’s
Test
Group N Gain SD F sig. t df p
scores
Experimental 21 2.24 3.57
Group 2.028 .126 0.10 41 992

Control 22 2.23 3.35

As can be seen in Table 4.7, pretest scores of probability achievement was
not statistically significant [t (41) =.010 p= .992]. It can be concluded that there is
not a significant difference between the control and the experimental group

regarding student’s pretest scores of PAT before the treatment.

4.2.2 Difference in Probability Achievement Scores with Respect to Gender and
Teaching Method

To investigate the effect of creative drama method and the gender differences
on 7th grade students’ mathematics achievement, two-way ANOVA was used.
Before conducting analysis, preliminary analyses were performed to test for the
assumption of ANOVA.

4.2.2.1 Assumptions of Two-Way ANOVA for Probability Achievement Test
Level of measurement, independence of observations, normality and
homogeneity of variance are the assumptions that need to be verified before applying

two-way ANOVA (Pallant, 2007). In the present study, independence of

observations assumption was assumed to have been met. Achievement is the
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dependent variable, which is the continuous variable; hence it was assumed that the

level of measurement assumption was assured.

Table 4.8 Tests of Normality

Skewness Kurtosis
Males ( Experimental) 110 -.125
Females(Experimental) -.227 -.512
Males (Control) 591 -.152
Females (Control) -.078 -1.159

For normality assumption, skewness and kurtosis values were examined.
These scores on PAT were in an acceptable range (for skewness .591 - .227, and for
kurtosis -.125 — 1.159) for a normal distribution (Kunnan 1998).

The histograms with normal curves also provided further evidence of the
normality of PAT scores for males and females in the control and experimental

groups.

After checking the normality assumption, the results of Homogeneity of

Variance test were checked, which are summarized below.

Table 4.9 Levene’s Test of Equality of Error Variances

F df1 df2 Sig

PAT (posttest) .188 3 39 904

As it was displayed, homogeneity of variance assumption was assured since
the significance value was greater than .05, [F (3, 39) = .188, p= .904]. That is, the

variance within each population was equally distributed. Thus, assumptions of two
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way ANOVA were checked, and no violation of assumptions was found. After

conducting a preliminary analysis, a two-way ANOVA was conducted.

4.2.2.2 Two-Way ANOVA Results of Probability Achievement Test

To see the effect of creative drama method and investigate the gender
difference two-way ANOVA was conducted. The results and interpretation of the
data are given in Table 4.10.

Table 4.10 Probability Achievement Test scores with respect to Gender and

Teaching method

Type Il df  Mean F sig. Partial Eta
sum of Squares Squared
squares
Gender 686.829 1 686.829 7.143 011 155
Teaching 783.681 1 783.681 8.150 .007 173
method
Gender- 39.113 1 39.113 407 527 .010
Teaching
method

As can be seen in Table 4.10, the interaction effect of gender and teaching
method with respect to mean of probability achievement scores was not statistically
significant [F (1,39) =.407, p= .527]. In particular, this indicated that females’ mean
of scores on PAT was higher than that of males regardless of the method
implemented. Since there was not a significant interaction effect of gender and
teaching method on the probability achievement, whether there was a main effect of

gender and teaching method needed to be explored.
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The results demonstrated that gender difference with respect to mean of
probability achievement scores was statistically significant [F (1, 39) =7,143,
p=.011]. These results yield that females scored significantly higher than males. The
effect size for gender (Partial eta square) was calculated as .155. According to

Cohen’s (1998) the effect size of gender for the present study was relatively large.

The results revealed that there was a statistically significant difference
between the mean scores of EG that received creative drama-based instruction
(CDBI) and CG that received regular instruction (RI) in terms of achievement in
probability concepts in favor of EG, [F (1, 39) =8.15, p=.007]. The effect size for
teaching method (Partial eta square) was calculated as .173. According to Cohen’s
(1998) the effect size of teaching method for the present study was relatively large.
These results represent that the creative drama method, which had been applied to

the experimental group, had increased the scores.

4.2.3 Pretest Analysis Regarding Attitude Scores with Respect to Teaching
Method

This section discusses the results of the preliminary analysis conducted before
the t-test was performed to reveal the difference between the control and

experimental groups regarding student’s attitude.

4.2.3.1 Assumptions of T-test Results for Pretest of Mathematics Attitude Test

Such assumptions as the level of measurement, independence of observations,
normality and homogeneity of variance should be met before conducting t-test
(Pallant, 2007). In this study, the independence of observations assumption was
assumed to be met. Similar to the achievement, attitude is the dependent variable
which is the continuous variable; hence, it was assumed that the level of

measurement assumption was assured.
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Table 4.11 Tests of Normality

Skewness Kurtosis
Experimental Group 554 1.89
Control Group -1.08 1.91

Table 4.11 represents that skewness and kurtosis values ranged between -1.08
and 1.9,1 which confirms that there was no violation of normality assumption for the

attitude scores of the pretest (Kunnan, 1998).

Table 4.12 Levene’s Test of Equality of Error Variances

F dfl df2 sig
MAS(pretest) 2.38 3 39 .084

As mentioned earlier, homogeneity of variance assumption was assured
since the significance value was greater than .05, [F (3, 39) =2.38, p=.084]. That is,
the variance within each population was equally distributed. To sum up, the
assumptions of two-way ANOVA were satisfied for investigating the difference in
mean attitude scores with respect to gender and teaching method.

4.2.3.2 T-test Results of the attitude Towards Mathematics

In order to investigate the difference for mean scores of probability attitude of
students before the treatment, t-test was performed. Table 4.13 presents the results of
the t-test.
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Table 4.13 Mathematics Attitude Test

Levene’s
Test
Group N Gain SD F sig. t daf p
scores
Experimental 21 58.14 8.34 2.379 126 41 214
Control 22 55.09  7.48 .084

Table 4.10 shows that probability attitude scores were not statistically
significant, [t (41) =1.26 p= .214]. This suggests that there is not a significant

difference between control and experimental group on MAS before the treatment.

4.2.4 Difference in Mathematics Attitude Scores with Respect to Gender and
Teaching method

The second aim of this study is to investigate the effect of creative drama
method and to investigate the gender differences on 7th grade students’ attitude
towards mathematics.. For this aim two way ANOVA was run. In addition,

preliminary analyses were performed to test for the assumption of two-way ANOVA.

4.2.4.1 Assumptions of Two-Way ANOVA for Mathematics Attitude Scale

As stated above, Pallant (2007) mentioned three main assumptions to be
assured before conducting two-way ANOVA: level of measurement, independence
of observations, normality and homogeneity of variance. Independence of
observations assumption was assumed to be assured in this study. As in the
achievement test which was stated above, the dependent variable is the continuous
variable; hence, it was assumed that the level of measurement assumption was

assured.
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Table 4.14 Tests of Normality

Skewness Kurtosis
Males ( Experimental) - 713 -.253
Females(Experimental) -.229 -1.108
Males (Control) -.079 -.763
Females (Control) -.239 -.354

It was suggested that skewness and kurtosis values between -1 and +1 were
required, but values between -2 and + 2 were acceptable for normal distribution as
well (Pallant, 2007). Table 4.14 represents that skewness and kurtosis values ranged
between -1.108 and - . 079, which satisfies that there was no violation of normality

assumption for attitude scores.

Table 4.15 Levene’s Test of Equality of Error Variances

F dfl df2 Sig

MAS(posttest)  1.652 3 39 193

It was displayed that homogeneity of variance assumption was assured, [F (3,
39) = 1.652, p= .193]. That is, the variance within each population was equally
distributed. After testing the assumptions, analysis of two-way ANOVA is

conducted, and results are given below.

4.2.4.2 Two-Way ANOVA Results of Mathematics Attitude

In order to investigate the difference in attitude scores of students with
respect to gender or teaching method, two-way ANOVA was performed at .05

significance level. Table 4.16 presented the results of the two-way ANOVA.
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Table 4. 16 Mathematics Attitude Scale with respect to Gender and Teaching method

Type Il Mean F sig. Partial Eta
sum of Squares Squared
squares
Gender 193.427 1 .588 448 .015
Teaching 13.418 96.585 041 841 .001
method
Gender- 15.689 8.869 .048 .828 .001
Teaching
method

As it is also seen in Table 4.16, the interaction effect of gender and teaching

method with respect to mean of mathematics attitude scale was not statistically
significant, [F (1,39) = .048, p= .828]. It could be stated that regardless of the

teaching method, males’ mean attitude score was lower than that of females’. Based

on the results presented above, there is not a significant difference between male and
female students [F (1, 39) = .588, p= .448]. As it is also represented in the Table

4.16, there is not a statistically significant effect of teaching method [F (1, 39) =

041, p= .841]. In other words, there was no statistically significant difference

between the mean scores of EG that received creative drama-based instruction
(CDBI) and CG that received regular instruction (RI).
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CHAPTER 5

DISCUSSION, IMPLICATIONS AND RECOMMENDATION

The main purpose of this study is to investigate the effect of creative drama
method on 7th grade students’ mathematics achievement related to probability
concept and mathematics attitude. The other purpose of the study is to investigate the

gender differences regarding mathematics achievement and attitude.

In this chapter findings will be discussed in line with the previous research
studies. This chapter mainly consists of three sections. First section presents the
discussion of the results for the influence of creative drama-based instruction and
second section presents the discussion of the findings for gender difference.

Implications and recommendations for further studies are given in the third section.

5.1 The Effect of Creative Drama-Based Instruction on Achievement in

Probability Concept and Attitudes toward Mathematics

Mathematics teaching methods and their applications had a considerable role
on education system. The emphasis on the importance of alternative mathematical
teaching methods in elementary mathematics program had a place in Turkey’s
mathematics program developed in 2004 (Ministry of National Education [MoNE],
2005, 2006). The revised elementary mathematics program emphasizes students’
individual differences and encourages students to be more active in the classroom.
Regular teaching methods do not provide an active learning environment for
students, and does not emphasize individual differences (Dogan, 2006). Therefore to
promote student-centered instruction and to increase learner willingness, alternative
methods are emphasized in the program. Creative drama is one of the teaching

methods that put an emphasis on students’ individual differences.
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In this study, creative drama-based instruction which is based on student-
centered approach was used to teach probability concept. Results of the study
revealed that there was a statistically significant effect of creative drama-based
instruction on mathematics achievement related to probability concept. The results
are also practically significant with a large effect size. In the literature, there are a
number of studies which provide evidence to show the positive impact of creative
drama-based instruction on mathematics achievement (Debreli, 2011; Saab, 1987).
The findings of current study supports the statement of Debreli (2011), she stated
that when students experience creative drama-based environment, it can have a
positive impact on student mathematics achievement. This finding also supports the
statement of Saab (1987) who described a pre-test-post-test experimental design and
found a significant increase on post-test in the experimental group which received

drama-based mathematics instruction.

Several reasons may account for the positive effects of drama-based
instruction on achievement. This difference might be explained by the exciting and
interesting learning environment that was created during creative drama-based
instruction. This reason can be implied that creative drama-based instruction is an
exciting way of learning mathematics which made students find mathematics more
enjoyable and students’ mathematics achievement has been effected positively.
Moreover, students did not use classical methods to learn concepts in mathematics;
they learned them by creative drama based instruction which was new for them. This
new method could draw their attention and affect their mathematics achievement

positively.

Second reason might be students’ active participation during creative drama
based learning process. Creative drama activities provide actively involvement that
let students searching for explanations of process (Saab, 1987). By the help of this
instruction, students’ active participation may avoid memorization in probability
learning, and understands concepts meaningfully. In other words, they have a chance

to learn the concepts while they were actively involved in the process. Thus,
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students’ active participation during the creative drama based instruction might
enhance their learning process that leads higher scores in the achievement test.
Additionally, many research studies in the literature have emphasized the importance
and the necessity of students’ active involvement in the task (Brown & Campione,
1986). Also, with the constructivist perspective, students’ interaction with the
material and his/her friends are undeniable facts for effective instruction. Thus,
active involvement of students in present study might have increased students’
mathematics achievement. Active participation in a classroom environment is
comprised of communication, interaction and social skills. Students are encouraged
to communicate and interact with each other during creative drama-based learning
and this encouragement influence their personal development (Simon, 1995). Using
personal experiences and communicating with each other make students understand
and be aware of each other (Farris & Parke, 1993). As an advantage of
communication, students became consciously aware of what they were studying on
during the treatment in this study. The findings of the study indicated that the
advantage of communication and active participation in mathematics classes brings
success. Moreover, creative drama activities involve social skills that students
influence their learning in a positive way in a non-threatening and authentic
environment. The social interaction between the students might provide a

comfortable learning environment supported by their point of view.

Creative drama based instruction let students observe relationships with
cooperative group working and social interaction, extend and revise their ideas in
real-life context (Farris & Parke, 1993). In addition creative drama-based learning
environment gives chance to students to apply what they learn in real life (Duatepe,
2004). This environment can also be described as a process inspired from human
experiences. Furthermore, students in this environment can have an opportunity of
taking risk without limitation by means of their past experiences (Farris & Parke,
1993). Inspiring from their past experience might have been another reason for those

students who were applied creative drama based instruction got higher grades.
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The results of mathematics attitude scale showed that the seventh grade
students’ attitudes towards mathematics were not significantly different with respect
to teaching method. One possible reason for the low scores of experimental group
might due to the fact that attitudes are relatively stable and the duration of the study

might not have been enough to change students’ attitudes toward mathematics.

5.2 Findings for the Gender Difference

The importance of differences between males and females in learning
mathematics has been concerned in related literatures (Fennema, 1974; Hyde, 2005;
Isiksal & Cakiroglu, 2008). One of the aims of this study was to investigate the
difference between seventh grade male and female students’ mathematics
achievement. The results yielded that gender difference with respect to the mean of

probability achievement scores was statistically significant favoring females.

Research findings on gender difference in mathematics achievement at the
elementary level yielded that there is no significant relationship between gender and
mathematics achievement (Cahan & Ganor, 1995; Fennema, 1984) or significant
gender difference favoring males at secondary level (Cooper & Robinson, 1989).
Opposite of those research studies females outperformed males with respect to
mathematics achievement scores in this study. These differences might result from
genetics or socio-cultural difference (Hyde, 2004). In the literature, it was claimed
that the left hemisphere of a person realizes for logical thinking in numerical
operations while right hemisphere is specialized in social tasks and artistic efforts
(Capparo, 2001). Males are more likely to use their left hemisphere than females
(Kimura & Hampson, 1994) and hence they become more advantageous in
mathematics achievement (Capparo, 2001). That is, in the literature, right
hemisphere is specialized in social tasks, artistic efforts and body image (Capparo,
2001). In particular, females are more likely to use their right hemisphere (Kimura &
Hampson, 1994) and hence they become more advantageous over males in social
tasks (Capparo, 2001). Based on the literatures, creative drama based activities
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encourages students social interactions and thus females may be more advantageous
in those social tasks. Therefore, it is possible to find out significant difference in

females’ and males’ mathematics performances in the favor of females.

Another aim of the study was to investigate the difference between seventh
grade males and females in terms of their attitude towards mathematics. The results
revealed that although females score higher, gender differences regarding attitude
was not significant. The reasons could be such as similar job expectations of both
gender, being supported as much as male students, there occurred no gender
difference between male and female students’ mathematics attitude. In other words,
female students can also express themselves in the learning process and take part
actively in the lessons as much as male students. The communication among the
students and the learning environment might affect females’ and males’ attitudes in

the same way and this might be the reason why there is no gender difference.

In the literature several studies are inconsistent with the present study’s
result. For instance, Savas and Duru (2005) mentioned that females’ attitudes
towards mathematics in elementary level were higher than that of males and girls’
career interests related to mathematics had significantly more than boys. In this study
no gender difference has been found. There might be difference but because of their
grade level this difference is not obvious and it may come out in later years. As a
result, it is believed that the findings of the present study could present some clues

about the influence of gender on mathematics achievement and attitude.

5.3 Implications and Recommendations for Future Researches

This study mainly focused on the effects of creative drama-based instruction
compared to regular instruction on seventh grade students’ achievement in
probability concept and their attitude toward mathematics. In addition, it focused on
investigating the gender differences regarding mathematics achievement and attitude.
Based on the findings, this study has some implications for mathematics teachers,
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mathematics educators, and curriculum developers. As mentioned before, creative
drama-based instruction was included in the revised elementary mathematics
program. Results show that creative drama-based lessons should be developed in
other topics of mathematics. In other words this study was limited to probability
topic and further research studies may examine the effect of the creative drama-based
instruction on different topics of mathematics like trigonometry, fractals, 3D objects.
Therefore, different lesson plans with related topics could be developed by
mathematics educators who are qualified with creative drama-based instruction to

investigate the effect of creative drama on mathematics

Mathematics teachers and mathematics teacher educator could be informed
about creative drama-based instruction. In other words, seminars related with using
creative drama in mathematics lessons should be planned for mathematics teachers
and mathematics teacher educators. In addition, in order to make mathematics
teachers more sufficient in this context, courses related with creative drama in
mathematics for preservice teachers should be offered or these topics should be
mentioned in mathematics education courses. Moreover, in order to use creative
drama-based instruction in the mathematics classroom, teachers should be given a
chance to improve their understanding of drama-based instruction and develop their
confidence to be able to implement creative drama-based lesson. State differently,
Ministry of National Education could provide in-service training for teachers.
Therefore, elective courses in the universities about creative drama could be

increased.

The curriculum developers could organize textbooks in a way that they
include creative drama-based activities for students. That is, curriculum developers
could add activities and topics to the curriculum and textbooks highlighting the

importance of creative drama-based instruction in mathematics courses.

Finally, based on the findings, some recommendations for further research

studies can be proposed. The design of this study was the static-group pretest-posttest
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design. This means that in this study two already existing, or intact groups were used,
one of them was experimental group and the other one was control group (Fraenkel
& Wallen, 2006). Similar research study might be replicated with participants who
assigned randomly to the group.

The design of the study included some limitations for generalizability. For
instance the sampling method was convenience sampling which means that the
researcher collects data from the individuals who are available (Fraenkel & Wallen,
2006). In order to make generalization of the findings to the population, further
research including the randomly selected sample from the elementary schools in

Turkey could be conducted.

The sample consisted of 7th grade elementary students in a public school.
Thus, a study might be implemented at different grades and the impact of creative
drama-based instruction on different grades might be investigated. Moreover, this
study was delimitated to probability topic and further research studies may examine
the effect of the creative drama-based instruction on students’ mathematics
achievement and attitudes on different topics of mathematics. In addition a
replication of the present study might be conducted both public and private schools

to see the effect of school type.

There were two different instructors while conducting this research study.
One was the classroom teacher and the other was the researcher. To determine
whether creative drama-based instructions has an effect on students’ achievement
regardless of the implementer, or in other words, to reduce implementation threat,
Further study could be performed after educating classroom teachers about creative
drama-based instruction. Finally, from the treatment it can be claimed that creative
drama-based instruction could make a substantial differences in the ways that

students understand probability concept.
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APPENDICES

APPENDIX A

PROBABILITY ACHIEVEMENT TEST

Olasiik Basar: Testi

Adi1 Soyadu:

Bu test 6grencilerin faktdriyel, permiitasyon ve olasilik konularindaki basarilart
hakkinda bilgi edinmek i¢in hazirlanmistir.9 sorudan olusmaktadir. Bazi sorular bir
ya da birkag¢ alt soru icermektedir. Bazilar1 ise agiklama yapmanizi istemektedir.
Sorulardaki alt sorulara verilecek cevaplara ve yapacagmiz aciklamalara karsilik
gelen puan degerleri bulunmaktadir.

Katkilarmiz igin tesekkiir ederim.

I. Kisisel bilgiler

1) Cinsiyetiniz: () E () K

2) Siifimiz:

73



Sorular

1) Okul yonetimi hafta sonu i¢in bir gezi diizenleyecektir. Huzurevine
yapilacak bu gezide goniillii olarak secilen 6 6grenci bakima ihtiyag
duyan yaglhlara kitap okuyacaktir. Huzur evine gelindiginde miidiir 6
Ogrenci arasindan se¢im yapar ve kitap okuyacagi kisiye yonlendirir.

A) Birinci 6grenciyi yonlendirdikten sonra geriye kalan dgrencilerden kag
farkli se¢im yapilir?

B) Miidiir bu 6 6grenciyi 6 yasliya kag farkli sekilde yonlendirebilir?

C) Huzurevine giden bu 6 6grenci kitap okuduklart yaslhilarla fotograf
cekilecektir. Toplu fotograf ¢ekiminde 6 yaslt ve 6 d6grenci yan yana
bir sira halinde durmak kosuluyla ka¢ farkli sekilde fotograf
cektirebilir?(Cevabinizi agik bir sekilde yaziniz.)
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2)

3)

4)

Ogretmeniniz sizden yilsonu gosterileri icin bir tiyatro diizenlemenizi
istedi. Sana smiftan 11 kisiyi segmen gerektigini sdyledi.
A)Bu secimi kag farkli bigimde yapabilirsin?

B) Siniftan 4 kisi mazeret belirtip tiyatrona katilamayacagini bastan
sOyledi. Geri kalan 0Ogrencilerden bu se¢imi kag¢ farkli sekilde
yapabilirsin?

( Cevaplarinizi acik bir sekilde yaziniz)

Smiftan 5 arkadas sandalye kapmaca oynayacaksiniz. (Bes kisi dort
sandalye etrafinda miizik esliginde dans eder. Miizik durdugunda bes
kisinin dordii sandalyeye oturur biri zamaninda oturamaz ve oyundan
elenir. ) 4 sandalyeyi yan yana koyup dans etmeye basladiniz. Miizik
durdugunda sandalyeye oturanlarin siralamasi kag¢ farkli sekilde olur.
(Agiklayict bir sekilde gosteriniz.)

Asagidaki resimde de gordiigiiniiz gibi gokkusaginin 7 rengi vardir. Bu
renk siralamasi resimde gordiigiiniiz siralama dahil kag farkli sekilde
siralanabilirdi?

ﬂsualama \

KIRMIZI
TURUNCU
SARI
YESIL
MAVI
LACIVERT
MOR

- J
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5) Asagida verilen 6rnek durumlardaki bos birakilan yerlere akliniza gelen

6)

ornek uzay, deney ve olay1 yaziniz.

Orn: Deney: Zar atilmasi
Ornek uzay: Zarm iistiinde yazan [ 1,2,3,4,5,6 ]Jsayilar
Olay: Zarin iist yiizeyine tek say1 gelmesi

Deney: Yon Bulma
Omek Uzay: ..........c.ccoeenniin
Olay: Kuzeye veya giineye gitme

Deney: Resim yapma
Ornek Uzay: Gokkusaginin renkleri

Omek Uzay: Okuldaki tiim dersler
Olay: Matematik, Fen Bilgisi, Tarih

Matematikte olasilik konusunda isledigimiz ‘ayrik olay’ ve ‘ayrik
olmayan olay’ hakkinda giinliik hayattan birer 6rnek veriniz.
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7) Koyiin birinde yasayan 14 kiz varmis. Bunlarin 5’1 sarisin, 4’1 sarigin
mavi gozlii, 4’1 kahverengi gozlidiir. Verilen bilgilere gore asagidaki
tabloyu doldurunuz.

- Mavi gozlii Kahverengi gozlii

Sarisin

Esmer

Bir prens bu kdyden gecerken bir kiz1 begenir. Prensin segtigi kizin;

a)Mavi gozli olma olasilig1 nedir?

b)Esmer ve kahverengi gézlii olma olasilig1 nedir?

¢) Sarigin veya mavi gozlii olma olasiligi nedir?
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8)

Sofor Muavin

1 2 3 4
5 6 7 8
9 10 11 12
13 14 15 16
17 18 19 20
21 22 23 24
25 26 27 28

Ceren sabah servise binecektir. Servisteki oturma plani yanda verilmistir. Buna
gore;

a) Cerenin cam kenarinda veya ¢ift numarali koltuklarda oturma olasiligi
nedir?

b)Koridor tarafinda veya tek numarali koltukta oturma olasilig1 nedir?
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9)

20cm

20cm

Yanda kenar uzunluklari 2cm kisaltilarak i¢ ige ¢izilmis karelerden olusan
platform,19 Mayis Genglik ve Spor bayrami igin gosteri yapan ugaklar igin
hazirlanmistir. Ugaklarin platforma inerken karisiklik yasanmamasi i¢in renk renk
ayrilan bolgeye;

a)ilk inen ugagin ‘B’ yazan kirmiz1 bdlgeye inme olasiligi nedir?

b) Ikinci inen ugagin ‘C’ yazan mavi bdlgeye inme olasilig1 nedir?

¢) Mavi bolgeye inme olasilig1 turuncu bolgeye inme olasilifindan yiizde kag
fazladir?
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APPENDIX B

The reliability estimate scores on pre and post implementation of PAT were found
with Kuder-Richardson 21

KR21 (reliability coefficient) = K M(K—_ZM)
K-1 K(SD?)

‘K’ is the number of the items on the test, ‘M’ is the mean and ‘SD’ is the
standart deviation (Fraenkel and Wallen 2006). The reliability coefficient would be

calculated as shown below:

Reliability of pre PAT = 20 1- 2'23(20_22'23) =087
19 20(3.422)

Reliability of post PAT =200, 24'51(24'51_2 20))_ 0,98
19 20(11.173?)
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Figure 2 Histogram of mean achievement scores for female students in the

experimental group
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APPENDIX D

MATHEMATICS ATTITUDES SCALE - MAS

Matematik Tutum Olgegi

Bu anket, 6grencilerin matematik dersine iliskin tutumlarini belirlemeyi
amaglamaktadir. Ankette her biri bir ciimlelik 20 madde bulunmaktadir. Asagidaki
secenekler biitiin maddeler i¢in ortaktir. Her maddenin sizi ne kadar dogru
tanimladigini bu segeneklere gore belirtiniz. Kendinize uygun oldugunu
diisiindiigiiniiz secenegi (X) isareti ile isaretleyiniz ve liitfen her bir maddeyi
cevaplamaya 6zen gosteriniz.

(1)Kesinlikle Katilmiyorum (2) Katilmiyorum (3) Kararsizim  (4)Katiliyorum
(5) Kesinlikle Katiliyorum

g £ g =
SEE |E |2 |82
- > A~ B o ~ = O
cC o =« o m >~ <t c >
YEE |2 |3 |¥S
VI, N N
1) Matematik sevdigim bir derstir.
W@ 6 | @ | 6
2) Matematik dersine girerken biiyiik sikinti
duyarim. @ | 2 (3) (4) (5)
3) Matematik dersi olmasa 6grencilik hayati
daha zevkli olur. ORI 4) )
4) Arkadaslarimla matematik tartismaktan
zevk alirim. @ | 2 3) 4) (5)
5) Matematige ayrilan ders saatlerinin fazla
olmasini dilerim. @ | 2 3) 4) (5)
6) Matematik dersi ¢alisirken canim sikilir.
WA G | @ | 6
7) Matematik dersi benim i¢in angaryadir.
WA G | @ | 6
8) Matematikten hoslanirim.
W1 A] G | @ | 6
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9) Matematik dersinde zaman gegmez.

D1 B | 4 | 6B
10) Matematik dersi sinavindan ¢ekinirim.

D1 | B | @4 | 6B
11) Matematik benim igin ilgi ¢ekicidir.

W@ G | @ | 6
12) Matematik biitiin dersler i¢inde en
korktugum derstir. @ | 2 (3) 4) (5)
13) Yillarca matematik okusam bikmam.

W@ G | @ | 6
14) Diger derslere gore matematigi daha ¢ok
severek ¢aligirim. @ | 2 (3) 4) (5)
15) Matematik beni huzursuz eder.

W@ G | & | 6
16) Matematik beni tirkiitiir.

W@ G | & | 6
17) Matematik dersi eglenceli bir derstir.

W@ G | & | 6
18) Matematik dersinde nese duyarim.

W@ 6 | @ | 6
19) Derslerin iginde en sevimsizi
matematiktir. @ | 2 (3) 4) (5)
20) Calisma zamanimin ¢ogunu matematige
ayirmak isterim. 1 | @ 3) 4) (5)
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APPENDIX E
LESSON PLANS
DERS PLANLARI

Lider Aday1: Damla Ge¢im

Tarih: 14.02.2011

Yer: Emniyetciler ilkdgretim Okulu

Grup: Emniyetgiler Ilkogretim Okulu 7.smmif 6grencileri

Konu: Olasilik

Siire: 12 ders saati

Yontem Teknik: Dogaglama, Rol oynama

Kazanimlar:

Alan Bilgisi:

1)  Dogal sayilarin faktoriyellerini bulur.

2)  Permiitasyon kavramini agiklar ve hesaplar.

3)  Ayrik ve ayrik olmayan olaym deneyini,

ornek uzayini ve olayini belirler.

4)  Ayrik ve ayrik olmayan olay1 agiklar.

5)  Ayrik ve ayrik olmayan olaylarin

olasiliklarini hesaplar.

6) Geometri bilgilerini kullanarak bir olayin

olma olasiligini hesaplar.
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Psikomotor Alan:
Kazanimlar
1: Sozel yonergelere uygun olarak 1sinma hareketleri yapar.
2: Sozel yonergelere uygun olarak yiiriir.

3: Sozel yonergelere uygun olarak kosar.

Sosyal Duygusal Alan:
Kazanimlar
1: Duygularin1 miizik, dans vb. yollarla ifade eder..
2:Gerektiginde lideri izler.
3: Estetik bedensel hareketlerle yiiriir/ dans eder.
4:Grup etkinligine kendiliginden katilir.
5: Etkinliklerin siiresine iliskin yonergelere uyar.

6: Grup etkinliklerinin kurallarina uyar.
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Ders Planm 1

Bilissel Kazanim 1: Dogal sayilarin faktoriyellerini bulur.

ISINMA - HAZIRLIK

Etkinlik 1: Lider tarafindan Sinifa sayma sayilarinin sirasiyla sayilacagi ve
herkesin bir say1 sdylecegi yonergesi verilir. Sayilar sayilirken bir say1 ayni anda iki

kisi tarafindan sdylenirse basa doniilecegi belirtilir.

Etkinlik 2: Sinif ayaga kalkar. Lider katilimcilardan bir tanesine digerlerine
farkettirmeden g6z kirpacagini , géz kirptigi kisinin ilk ebe olacagini sdyler. Miizik
esliginde ilk once ilk segilen ebe dans figiirleri yapar. Ebenin kim oldugu baslarda
anlagilmaz anlasilana kadar ebe figiirleri yapmaya devam eder, anlasildiktan sonra

ebe oyundan ¢ikar baskasi ebe secilir.

Ara degerlendirme:
Ogrencilere ebeyi ilk segerken kag kisiyi secebilecegi, liderin kag¢ &grenci
arasindan ebeyi se¢me sanst oldugu sorulur. Her ebe secildiginde ve elendiginde

geriye kalan ebe sayisi tartigilir.

Etkinlik 3: Cember olunur. Sirayla 1’den 5’e kadar sayilir. Bu sayilarin her
biri kendi i¢lerinde grup olusturur. Bu bes gruba kendi ritimlerini bulmalar1 sdylenir.
Gruplar sinifin kdselerine dagilir. ilk 6nce biitiin gruplar bir arada ritimlerini uygular.
Daha sonra liderin yonergeleriyle, her grup sira sira susar. Etkinligin sonunda ilk

once kag farkli ritmin bir arada sdylendigi daha sonra kag ritim kaldig tartigilir.

Etkinlik 4: Cember olunur. Herkes sira sira sayma sayilarin1 sdyler. Herkes
sOyledigi sayiyr unutmamak kosuluyla liderin yonergesini dinler. Lider ‘5 carp1 2’
dediginde 5 ve 2 numaralin1 sdyleyen ogrenciler ortaya gelir. Bu sayilar ortaya
geldiginde ‘5’ ile ‘2’ nin ¢arpimi olan ‘10’ da ortaya gelmelidir.
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CANLANDIRMA

Etkinlik 1: Emniyetciler ilkdgretim okulunda bir su¢ islenmistir. Lider
suclunun siniftan biri oldugunu ve biitiin smifin bu sugluyu bulmak icin ¢alismasi
gerektigini soyler. Su¢lu daha 6nceden siniftan belirlenmis bir kisidir. Suclu (hirsiz
kim? oyunundaki gibi) sirayla diger 6grencileri yaptig1 bir hareket dogrultusunda
eler. Her elemeden sonra grupta kag kisi kaldigi. Suclunun kag kisiyi daha elemesi

gerektigi sdylenir.

Etkinlik 2:

Ogretmen oynanacak dogaclama icin sinifta &n bilgi verir. Matematik
sinavindan birka¢ dakika oncesidir. Iki arkadas sinifin disinda konusurlar. ( Simiftan
dogaclama icin istekli 2 kisinin ortaya gelmesi istenir.)
Birinci gencin amacit: Bu sinav igin hi¢ ¢alismamistir. Sorularin yanitin1 kendisine
gostermesi i¢in arkadasini ikna etmeye ¢alisir.

Ikinci gencin amaci: Sinifta érnek bir 6grencidir. Sinav sirasinda yanitlari
arkadasina gostermeyi hayal bile etmemesini sOyler. Oynayacak Ogrencilere amag
aciklandiktan sonra kisa bir siire diisiinmeleri i¢in zaman taninir. 3-5 dakika gibi bir
zaman beklenebilir. Ogrenciler kendi kafalarinda  yorumladiklar:  rolleri
canlandirmaya baslarlar.

Smiftaki 6grenciler ikiser kisilik gruplara ayrilir. Herkes bu dogaclama
etkinligini kendi aralarinda dener. Daha sonra ikna olmayan Ogrenciler sirasiyla
secilir. Secilen her 6grenciden sonra ‘seni ikna etmek isteyen ka¢ kisi var?’ diye

sorulur.
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DEGERLENDIRME

Her bir oyun hatirlatilir. Hangi oyunlarda neler yaptigimiz konusulur. Bosluklar

verilen kartpostallarin doldurulmast istenir.

BU EtKINTKEE.......ooiiieece e ogrendim.
Bu etkinlikte en GOK .....cccviiiiiiiiiiieiie e "y1 sevdim.
BU BKINTKEE. ... e ’y1 iyi yaptim.
BU EtKINTIKEE ... s da zorlandim.
Bir sonraki etkinlikte ... ’y1 daha farkli yapacagim.
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DERS PLANI 2

Kazanim 2: Permiitasyon kavramim a¢iklar ve hesaplar.

ISINMA — HAZIRLIK

Etkinlik 1: “El el iistiinde kimin eli var?” oyunu oynatilir. Daha sonra tahtaya
3 kisi ¢ikarilir. Bir tanesi ebe olur, diger ikisi elini ebenin sirtina koyar. Ebe en
tistteki elin kimin eli oldugunu tahmin etmeye calisir. Oyuncu sayisi azaltip

arttirtlarak kag farkli tahmin yapilacagi tartigilir.

Etkinlik 2: Smif 4 gruba ayrilir. Her gruba kagit bebekler ve onlara uyacak
Farkli1 kiyafetler verilir. Bu kiyafetleri ka¢ farkl sekilde giydirilecegi tartigilir.

Etkinlik 3: Cember olmayarak ‘meyve sepeti’ oyunu oynatilir.3 ¢esit meyve
ismi iizerinden gruplasan 6grenciler. Kendi meyve adlar1 sdylenince kendi iglerinde

yer degistirir.

Etkinlik 4: Gokkusagi renkleri tahtaya yazilir. Her 6grenciye gokkusagini
olusturan renklerde kalemler dagitilir. Kendi belirledikleri siraya gore gokkusaginm
olusturmalart istenir. Daha sonra kagitlar toplanir. Olusturulan siralamalar 6grenciler

tarafindan ayristirilir. Kag farkli siralama oldugu tartigilir.

Etkinlik 5: Miizik esliginde sandalye kapmaca oynanir. Siniftan 5 goniillii
secilir. Tahtaya ilk once 4 sandalye daha sonra 3 sandalye konur. Ve her durumda

kac fakli siralamanin olacagi sinifla tartigilir.

Ara Degerlendirme: Permiitasyon kavrami verilir. Etkinliklerle iligkisi

tartisilir.
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CANLANDIRMA

Etkinlik 1: Tahta ikiye boliiniir bir tarafina sinema tiirleri(korku, romantik,
komedi, dram), bir tarafina da konser tiirleri( rock, tiirkii, pop) yazilir. Sinif 4 gruba
ayrilir. Her grup sinema ve konser tiirlerinden birer tane seger ve ardi ardina olacak
sekilde fotograf ani olarak sinifta sunarlar. Her bir fotograf karesi tahtaya yazilir.

Kag farkli fotograf karesi oldugunu bulmasi i¢in 6grencilere zaman verilir.

Etkinlik 2: ‘6 sapka’ yontemi kullanilarak, 6 tane goniilliiye verilen
sapkalarin gorevlerine gore okulda tiniforma giyilmesi konusu tartigtirilir. Sapkalar
degistikge fikirler degisir. Her 6grencinin savundugu fikirler tek tek sorulur. Ve

boylece kag fikir olustugu tartigilir.

DEGERLENDIRME

Verilen tablonun bosluklarinin doldurulmasi istenir.

BU BKINTTKEE ....ceeeee e ogrendim.
Bu etkinlikte €n GOK ......ooiiiiiiiiiiiiecee e ’y1 sevdim.
BU BEKINTKEE ... e ’y1 iyi yaptim.
BU BKINTKEE ..o e da zorlandim.
Bir sonraki etkinlikKte. ... ’y1 daha farkli yapacagim.
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DERS PLANI 3

Kazanim 3: Ayrik ve ayrik olmayan olayin deneyini, 6rnek uzayini ve olayini

belirler.

ISINMA - HAZIRLIK

Etkinlik 1: Smuf ikiserli gruplara ayrilir. Her grup kendi iginde ‘A’ ve ‘B’
olur. A’lar B’lerin sirtlarma 1-10 aras1 bir say1 yazar. B’ler sayiyr dogru tahmin
ederse bu sefer yer degistirilir ve B’ler A’larin sirtina bir say1 yazar. Bu oyun bir siire
oynatildiktan sonra A’lar lider tarafindan kenara cekilir ve B’lerin sirtlarina sadece
tek sayilar1 yazmalar1 sOylenir. B’ler A’larin hangi kurala gbére bu sayilar
yazdiklarini bulmak i¢in arada toplanip kurali tahmin etmeye calisir. B’ler sirtlarina
yazilan sayilar1 sdyleyerek kurali bulur. Daha sonra bu oyun asal sayilar, ¢ift sayilar

olarak tekrar oynatilir.

Etkinlik 2: Cember olusturulur. Simif sayisina gore 1’den baslayarak 30’a
kadar saymalari istenir. Her 1’e dondiigiinde 6rnek uzay denir. Ikinci tekrarlanista,
biraz Onceki sdylenen sayilar sayilarini unutmamak kosuluyla bir kuralla beraber
sayilar sdylenir. Ve kural uygulanir. Ornegin tek sayilar ‘olay’ denir. ‘deney’
sayilarin sayilmasi. Biitlin sayilar ise ‘Ornek uzay’ dir. Bu kavramlar birkac¢ defa

tekrarlanir.

Etkinlik 3: Ogrencilerin sirtlara bazi deney, drnek uzay ve olay &rnekleri
yazilir. Ve bu drneklerin kendi i¢inde gruplasmalari istenir. Herkes birbirine sirtinda
yazani sorar ve Ornegin kendisi deney ise kendi konusu ile ilgili 6rnek uzay1 ve olay:
bulur. Dogru iicleme bulundugunda diger gruplarin da kendi grubunu bulmasi
beklenir.

Om: ‘zar atma,{1,2,3,4,5,6},{1,3,5}" , ‘yon bulma, {kuzey, giiney,
dogu,bati}, {kuzey}’ ...
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CANLANDIRMA

Etkinlik 1: iki arkadas sinema girisinde bekliyor. Sinemanin baslamasina on
dakika kaldi ama biletleri alan 3. arkadas ortada yok. Sinemanin baslamasina
bekleyen iki arkadastan bir tanesi sinemaya girmeyi ¢ok istiyor ve 3.kisiye kizgin.
Digeri ise sinemaya gitmeyi istemiyor eve gidip 6dev yapmanin daha iyi olacagi
diisiincesinde. Lider bu hikdyeye sonlar arandigini soyler. Sinif 3 er kisilik gruplara
ayrilir ve baska sonlar olusturarak bu hikayeyi canlandirirlar.

Etkinlik 2: Bir kirlangig, bir adama asik olur. Ve adamin penceresinin 6niine
konup ona ‘Ben seni ¢ok seviyorum, liitfen pencereyi agip beni igeri al da birlikte
yasayalim’ der. Adam ‘Olmaz alamam... > Sen bir kugsun ve bir kus bir adama asik
olamaz! ‘diye yanit verir.

Kirlangi¢ bir siire sonra tekrar gelir ve ‘Liitfen pencereyi agip beni igeri al
birlikte yasariz. Hem ben sana dost ve arkadas olurum canin da sikilmaz birlikte
yasar gideriz’... Der.

Adam onu yine geri ¢evirir. Zaman geger, sonbahar gelir. Kirlangi¢ tiglincii
ve son kez pencerenin oniine konup adama tekrar soyle der: ‘Liitfen beni igeri al...
Artik soguklar da basladi, disarida kalamam biliyorsun ben sicak havalarda
yasayabilirim yalnizca... Beni iceri almazsan sicak iilkelere gitmek zorunda kalirim.’

Lider dgrencilerden bu hikdyeye bir son diisiinmelerini ister. ikiser kisilik
dogaclamalar halinde 6grencilerden hikayedeki kus ve adam olmalar1 istenir.

Ara Degerlendirme: Bu hikayeden yola ¢ikarak bu hikayenin deney, 6rnek
uzay ve olay1r belirlenir. Her grup kendi sonuna gore deney, drnek uzay ve olay1

belirler.
DEGERLENDIRME
Cember olunur. Canlandirma asamasinda anlatilan hikdyenin sonu

ogrencilere okunur. Bu hikaye ile ve etkinlik ile ilgili akillarina gelen bir kelimeyi

sira sira sdylemeleri istenir.
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DERS PLANI 4

Kazanim 4: Ayrik ve ayrik olmayan olay aciklar.

ISINMA — HAZIRLIK

Etkinlik 1: Ogrenciler 2’serli gruplar olusturur. Omuzlarma kagit konur. Ve

kagidi diistirmeden yiiriimeleri istenir.(yapiskan kagit)

Etkinlik 2: ‘Ayrik olay’ kelimesinin onlara ne ifade ettigi sorulur. Ayrik olay
diyince akillarina gelen ilk 6rnegi ile ‘ve’ ve ‘veya’ baglaclar1 kullanarak iki climle
yazmalar1 ve yazdiklar1 kagitlar1 duvara yapistirmalar: istenir. (Etkinlik sonunda

tekrar incelemek tizere)

Etkinlik 3: Ogrenciler gember olur. Baz1 zellikler sdylenir ve o dzelliklere
sahip 6grencilerin bir adim 6ne ¢ikmalari istenir. ‘kravathilar ve gozliikliiler’, ‘kizlar
veya gozlikliler’, ‘kizlar ve erkekler’, ‘kizlar veya erkekler’ gibi... ‘ve’ ile ‘veya’
arasindaki fark sorulur. ‘Ve’ diyince kimlerin 6ne ¢iktig1 ‘veya’ diyince kimlerin 6ne

¢iktig1 sorulur.

CANLANDIRMA

Etkinlik 1: Dogaglama: Bir tarih Ogretmeni ve Ogrenci, &gretmenin
odasinda, 6grencinin 6devi hakkinda konusuyor.

Ogretmenin amact: Elinde ¢ok kaliteli ddevin bu 6grenci tarafindan
yapilmadigina inantyor. Ogrencinin bunu agiklamasi igin onu ikna etmeye galistyor.
Ogrencinin amac1 : Bu 6dev iizerine ¢cok ¢alismis. Ogretmenini bu 6devi kendisinin

yaptigina ve ¢ok ugrastigina inandirmak istiyor.
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Ikiser kisilik gruplar liderin ydnergesine gore dogaclamalarin1 gdsterir. Her
dogacglamanin sonunda verilen 6devin 6zellikleri sorulur. Tahtaya ‘ve’ li ‘veya’l

ciimleler yazilir.

Etkinlik 2:
Emlak¢iya gelen miisteri bir evin fiyatini sorar. Begendigi ev 50 milyardir.
Emlak¢inin amaci;evi en az 45 milyara satmaktir ve evin iyi 6zelliklerini

sOyler.

Miisterinin amact; Evi en ¢ok 40 milyara almaktir ve evin koti 6zelliklerini
sOyler.

Dogaclamanin sonunda Iyi 6zellik ve kétii 6zellikler ile ilgili ‘ve’ ve ‘veya’li
climleler tahtaya yazilir. ‘Ve’ diyince bunun neleri kapsadig1 ‘veya’ diyince neleri

kapsadig1 konusulur.

DEGERLENDIRME

Lider ogrencilere ayrik ve ayrik olmayan olaylar ile ilgili gilinliikk hayat
ornekleri verir.. Ogrenciler hangi 6rnegin ayrik hangi érnegin ayrik olmadigmi bulur.
Sinif bes kisilik gruplara ayrilir. Her grup i¢inde ‘ve’ ,‘veya’ yazan slogan bulur ve

arkadaslarina sunar.
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DERS PLANI 5

Kazanim 5: Ayrik ve ayrik olmayan olaylarin olasihigimi hesaplar.

ISINMA — HAZIRLIK

Etkinlik 1: “Yag satarim, Bal satarim’. Ebe mendili bir 6grencinin arkasina

birakir. Sonra ebeyi yakalamaya caligir.

Etkinlik 2: Herkes salona dagilir. ‘Tek tek ama hep beraber galisacagiz.
Yaptiginiz ise konsantre olun ve birbirinize yardim edin. Hep birlikte anlamli sesler
cikaracagiz’ denir. Lider ‘Durun!’ diye bagirdiginda ya da el ¢irptiginda tiim seslerin
aninda kesilmesi gerektigi sOylenir.
‘herkes susturma sesi c¢ikarsin, Sss, Simdi fisildama... Tislama, Mirildanma,
Mizirdanma, Inleme, Yakarma, Soylenme, Homurdanma, Kiikreme, Bagirma,

Durun! ‘ Diyerek yonergeler verilir.

Son c¢ikardigimiz sesten baslayarak (sondan baglayarak), basa dogru
gidecegiz. Bagirma, Kikreme, Homurdanma, Soylenme, Yakarma, Inleme,

Mizirdanma, Mirildanma, Tislama... Fisildama, Susma, Durun!

Etkinlik 2: ‘En-de-tura’. Tahtanin 6niinde bir kiz ve bir erkek arkasi doniik
bir sekilde durur. Erkek Ogrencinin arkasinda kizlar, kiz 6grencinin arkasinda ise
erkekler beklemektedir. Kizlar erkek ebeye dogru yaklasir. Erkek ebe arkasim
dondiigiinde hareket halinde birini goriirse o kisiyi elemis olur. Elenen kisi kiz
ebenin Oniine gecer. Elenen 6grenciler. Her elenenden sonra eleme oranini soyler. ‘1

de 10°, 2 de 10” gibi. ..

Ara degerlendirme: Yag satarim bal satarim da kag¢ kiz arasindan ebeyi

sectigi ve bunun olasilik teoremi ile iliskisi tartigilir.
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CANLANDIRMA

Etkinlik 1: Herkes olasilik kelimesini kullandigi bir ciimle yazar ve bu
kagitlar sinifin ortasinda toplanir. 4’er kisilik gruplar olusturulur ve her grup yere

konan kagitlardan 3 tanesini alip belirli bir kurgu i¢inde canlandirir.

Etkinlik 2: Baba erkek ¢ocugunun odasinda sans oyunu kuponu bulur.

Erkek cocuk: Siniftan bir arkadasiyla sans oyunu oynamis, arkadasina bir
miktar para ¢ikmasima ragmen kendine ¢ikmamis. Tekrar oynarsa para ¢ikacagina
babasini inandirmak i¢in babasinin yanina gider.

Baba: Cocugunu daha 6ncede bu oyunlarla oynarken yakalamis ve kizmisti.

Ustiine iistliik bugiin arabasini carpmus.

Etkinlik 3: Belirlenen gruplarin her birine belirli olaylar verilir.Ornegin,bir
restaurantta 35 masa i¢inden cam kenarinda olanlar 20,yiiksek ayaklilar 15 gibi..bu
masalarin i¢inden cam kenar1 ve mavi renkli olanlara oturma ihtimalinizi hesaplayip.

Her grup garsona neden bu masay1 tercih ettiklerini anlatir. Garsonu ikna etme gibi...

DEGERLENDIRME

Lider Akdeniz foklarinin neslinin tiikenmesi ile ilgili bir eylem
diizenleyeceklerini sdyler ve her gruba belirli renklerde kalemler ve renkli kagitlar
dagitir. Gruplar afigleri bitirdikten sonra her afis ile ilgili sorular sorma. ‘Bashg kag

farkli renkte kalemle boyayabilirdin?’ gibi...

BU KINTKEE ... ogrendim.
Bu etkinlikte €n GOK .......ooiiviiiiiiiiiic e ’y1 sevdim.
BU KINTKEE ... ’y1 iyi yaptim.
BU ELKINTKEE ... da zorlandim.

Bir sonraki etkinliKte ...........cccoovvveiviiiiiecece e, ’y1 daha farkli yapacagim.



DERS PLANI 6

Kazanim 6: Geometri bilgilerini kullanarak bir olayin olma olasihgim

hesaplar.

ISINMA - HAZIRLIK

Etkinlik 1:  Bahgeye belirli biiyiiklikte bir kare ve kareyi belirli
biiyiikliiklerde bolecek baska kareler gizilir. Ogrencilerin alan bilgilerinden
yararlanarak her karenin alanin1 bulmalar1 soylenir. Ellerindeki pargayi nereye atmak
istedikleri sorulur. Daha sonra biitiin 6grenciler sirayla ellerindeki parcayr karenin
icine atar. Atmak istedikleri parcaya gelme olasiligi hesaplanir. Biiylik kareye gelme

olasiliginin neden fazla oldugu tartigilir.

Etkinlik 2: (Ana yol-Tali yol)

Ara degerlendirme: Etkinliklerden yararlanilarak ogrencilerle olasilik

tizerinde konusma

Etkinlik 3: Dikdortgen prizmanin iistiine bazi gorevler yazilir. Daha sonra bu
gorevlerin yapilmasi istenir.(sarki sdyleme, taklit yapma, dans). Hangi gorevlerin

gelme olasiliginin daha fazla oldugu tartisilir.

Etkinlik 4:Cocuklar 5’er kisilik gruplara ayrilir. Her bir grup igin bir gazete
sayfas1 yere serilir. Miizik esliginde gazetenin etrafinda dans ederler. Miizik
bittiginde 5 kisi gazetenin iizerine ¢ikar. Ayagi gazetenin disinda kalan oyundan
cikacagindan gazeteyi paylagmalar1 onemlidir. Gazeteler ikiye katlanir. Oyun ayni
sekilde devam eder. Oyun, gazete lizerinde birer oyuncu kalincaya kadar devam eder.

Gazete lizerinde kalan oyuncuya gazetenin kag kez katlanmis olabilecegi sorulur.
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Etkinlik 5: Lider simifin ortasina bir havuz ¢izdigini sdyler Bu havuzun
icinde herkes ayakta duracaktir. Segilen iki ebe havuzun igindekileri disar1 ¢ikarmaya
calisir. Havuzun i¢indekiler havuzun disina ¢ekilmemek i¢in, ebeler ise onlar1 disar1
¢ekmek i¢in ugrasir.

CANLANDIRMA

Etkinlikl:Dramatik anlar verilip i¢indeki olasilik 6geleri tartisilir. Orn:
odaniz kii¢iik, oturma odasiyla odaniz1 degistirdiginizde daha genis ve rahat bir
odada kalacaksiniz. Babay ikna etme. Genis odada kalmanin olumlu yonlerinden
bahsetme.

Etkinlik 2: Izciler kamp kuracaktir.

l.izci: Cadirlarin cevreye dagilmasi gerektigini diisiiniir.

2.izci: Cadirlarin yan yana ve kiiciik bir alana dagilmasi gerektigini boylece

disaridan gelecek tehlikeye karsi daha korunakli olunacaktir.

DEGERLENDIRME
Yapilan ¢aligmalar ile ilgili 6grencilere sorular sorulur. Etkinliklerle ilgili ne

diistindiikleri sorulur.
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APPENDIX F

PERMISSIONS

Sayi: B.30.2.0DT.0.AH.00.00/126/29 — 203
22 Subat 2011

Gonderilen:  Yrd. Dog. Dr. Mine Isiksal
ilkégretim Bolumu
Goénderen :  Prof. Dr. Canan Ozgen
IAK Baskan Yardimcisi
ilgi . Etik Onayi

"ilkogretim 7. Sinif Ogrencilerinin Matematik Basari ve Matematik
Tutumlarina, Olasilik Konusu Uzerinden Yaratici Drama Metodunun
Etkisi" isimli aragtirmaniz “insan Arastirmalari Komitesi” tarafindan

uygun gorilerek gerekli onay verilmistir.

Bilgilerinize saygilarimla sunarim.

Etik Komite Onay!
Uygundur

22/02/2011

Prof.Dr. Canan OZGEN
Uygulamali Etik Aragtirma Merkezi
( UEAM ) Baskani
ODTU 06531 ANKARA
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ANKARA VALILIGI
Milli Egitim Miidiirltigii
BOLUM : Istatistik Boliimii e
SAYI : B.08.4.MEM.0.06.22.00-60599/ 2655 27104/2011
KONU  : Arastirma Izni
A. Damla GECIM

ORTA pOGU TEKNIK UNIVERSITESINE
(Ogrenci Isleri Daire Bagkanlig)

llgi :a) MEB Bagh Okul ve Kurumlarda Yapilacak Arastirma ve Arastirma Destegine
Yonelik Izin ve Uygulama Y6nergesi.
b) Universiteniz Ogrenci Isleri Daire Baskanligmin 23/03/2011 tarih ve 2004 sayili
yazist.

Universiteniz Ilkogretim Fen ve Matematik Egitimi Anabilim Dali yiiksek lisans
ogrencisi A. Damla GECIM’in “Ilkégretim 2. Kademesinde, 7. Simif Matematik Dersi
Permiitasyon ve Olasthk Konusunun Yaratia Drama Yéntemiyle Ogretiminin
Matematik Basarilarma Etkisi” konulu tezi ile ilgili calisma yapma istegi Miidiirliigiimiizce
uygun goriilmils ve arastirmanin yapilacag: flge Milli Egitim Midiirliigiine bilgi verilmistir.

Muhiirlii anketler (8 sayfadan olugan) ekte gonderilmis olup, uygulama yapilacak

sayida ¢ogaltilmasi ve caligmanin bitiminde iki 6rneginin (CD/disket) Miidiirliigiimiiz
Istatistik Boliimiine gonderilmesini rica ederim.

Do
gﬁ oin UYSAL
Midiir a.
Miidiir Yardimeisi

EKLER :
Anket @ sayfa)

24/04/2011 Memur  :E. cmEk?'f7
71.../04/2011 Sef :N. CELEN J://\

i1 Milli Egitim Miidiirliigii-Besevler Teli: 223'7522
Istatistik Bolimi Fax: 223 7522
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APPENDIX G

(b, METU
& LBRARY

ENSTITU

TEZ FOTOKOPI iZiN FORMU

Fen Bilimleri Enstitlsu

Sosyal Bilimler Enstitlsi

Enformatik Enstitlisi

[ ]
[ ]
Uygulamali Matematik Enstitasi ||
[ ]
[ ]

Deniz Bilimleri Enstitlsi

YAZARIN

BOIUMU T oo s e

TEZIN ADI (INGIlIZCE) & v.vveeieiieeeeeeeeee ettt ettt sttt st s e es st essassseaeteseaes

TEZIN TURU : Yiksek Lisans I:I Doktora I:I

1. Tezimin tamami diinya ¢apinda erisime agilsin ve kaynak gosterilmek sartiyla tezimin bir
kismi veya tamaminin fotokopisi alinsin. I:I

2. Tezimin tamami yalnizca Orta Dogu Teknik Universitesi kullancilarinin erisimine acilsin. (Bu
secenekle tezinizin fotokopisi ya da elektronik kopyasi Kiitiiphane araciligi ile ODTU disina

dagitilmayacaktir.) I:I

3. Tezim bir (1) yil sireyle erisime kapali olsun. (Bu segenekle tezinizin fotokopisi ya da
elektronik kopyasi Kiitiiphane araciligi ile ODTU disina dagitiimayacaktir.) I:I

Yazarin imzasl  .ccoeeeeevveeevvvvneneennns Tarih e



