MIDDLE SCHOOL MATHEMATICS TEACHERS’
PROBLEMS IN TEACHING TRANSFORMATIONAL
GEOMETRY AND THEIR SUGGESSTIONS FOR THE

SOLUTION OF THESE PROBLEMS

A THESIS SUBMITTED TO
THE GRADUATE SCHOOL OF SOCIAL SCIENCES
OF
MIDDLE EAST TECHNICAL UNIVERSITY

BY

SERAP ILASLAN

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR
THE DEGREE OF MASTER OF SCIENCE
IN
THE DEPARTMENT OF ELEMENTARY SCIENCE AND
MATHEMATICS EDUCATION

FEBRUARY 2013



Approval of the Graduate School of Social Sciences

Prof. Dr. Meliha ALTUNISIK

Director

I certify that this thesis satisfies all the requirements as a thesis for the degree of

Master of Science.

Prof. Dr. Jale CAKIROGLU
Head of Department

This is to certify that we have read this thesis and that in our opinion it is fully

adequate, in scope and quality, as a thesis for the degree of Master of Science.

Prof. Dr. Safure BULUT Assoc. Prof. Dr. Erding CAKIROGLU

Co-Supervisor Supervisor

Examining Committee Members

Assoc. Prof. Dr. Mine ISIKSAL BOSTAN (METU, ELE)
Assoc. Prof. Dr. Erding CAKIROGLU (METU, ELE)
Prof. Dr. Safure BULUT (METU, SSME)
Assist. Prof. Dr. Cigdem HASER (METU, ELE)

Assist. Prof. Dr. Didem AKYUZ (METU, ELE)




I hereby declare that all information in this document has been obtained and
presented in accordance with academic rules and ethical conduct. I also declare
that, as required by these rules and conduct, I have fully cited and referenced
all material and results that are not original to this work.

Name, Last name: Serap ILASLAN

Signature:

il



ABSTRACT

MIDDLE SCHOOL MATHEMATICS TEACHERS’ PROBLEMS
IN TEACHING TRANSFORMATIONAL GEOMETRY

AND THEIR SUGGESTIONS FOR THE SOLUTIONS OF THESE PROBLEMS

[laslan, Serap

M.S., Department of Elementary Science and Mathematics Education

Supervisor: Assoc. Prof. Dr. Erding CAKIROGLU
Co-Supervisor: Prof. Dr. Safure BULUT

February 2013, 90 pages

The purpose of this study was to reveal and define the problems middle school
mathematics teachers experienced in applying transformational geometry and the
solutions they proposed to overcome these problems. A total of six elementary
mathematics teachers (grades 5-8) in Ankara participated in the study. The data were

collected by means of one-to-one interviews with the participants.

The findings indicated that the participants’ problems divided into three parts. These
problems were problems arising from teachers, problems arising from students and
problems arising from resources. The participants expressed challenges in teaching
due to lack of materials, textbooks, and visualization ability of teachers, classroom
size, and time. According to the findings, rotation was the most problematic issue.
The participants claimed insufficient technological materials were the reason of this
problem. Participants did not feel confidence enough to implement transformational
geometry especially in rotation since they lacked adequate training and support. The

participants claimed that the Ministry’s support should be increased, concrete and
v



technological materials should be sufficient in number, and the duration of

transformational geometry lesson should be increased.

Keywords: Middle School Mathematics Teachers’ Problems, Transformational

Geometry, Teachers’ Solutions
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ORTAOKUL MATEMATIK OGRETMENLERININ
DONUSUM GEOMETRISI OGRETIMINDE YASADIKLARI PROBLEMLER
VE BU SORUNLARIN COZUMU ICIN ONERILER]

[laslan, Serap

Yiiksek Lisans, [Ikdgretim Fen ve Matematik Alanlar1 Egitimi Boliimii

Tez Yoneticisi: Doc.Dr. Erding CAKIROGLU
Ortak Tez Yoneticisi: Prof. Dr. Safure BULUT

Subat 2013, 90 sayfa

Bu arastirmanin amaci, donilisgiim geometrisinin uygulanmasi sirasinda orta okul
matematik 0gretmenlerinin yasadigi problemleri ve bu problemleri ¢6zme yollarini
belirlemek ve betimlemektir. Ankara ilinde gorev yapmakta olan toplam 6 ortaokul
matematik 0gretmeni ¢alismaya katilmiglardir. Bu ¢alismanin verileri katilimcilarla

birebir goriigme yoluyla toplanmistir.

Bulgular katilimc1 6gretmenlerin problemlerinin iige ayrildigimi gostermistir. Bu
problemler 6gretmenden kaynaklanan sorunlar, 6grenciden kaynaklanan sorunlar ve
kullanilan kaynaklardan olusan sorunlar. Katilimcilar materyal eksikligi (6zellikle
teknolojik materyaller), ders kitab1 yetersizligi, gorsellestirme yetenegi eksikligi,
fiziksel mekanlarin yetersizligi ve zaman yetersizligi sebebiyle 6gretim sirasinda
zorlandiklarini ifade etmislerdir. Arastirmanin bulgularina gore en ¢ok sorun yasanan
konu donme konusudur. Bu sorunun sebebinin siniflardaki teknoloji eksikligi
oldugunu ifade etmislerdir. Ogretmenler déniisiim geometrisinin uygulanmasi ile
ilgili uygun egitim ve destegi almadiklar1 i¢in kendilerini donilisim geometrisini

Vi



uygulama konusunda yeterli hissetmemislerdir. Katilimcilar Bakanligin desteginin
arttirllmasini, geometri materyallerinin yeterli sayida olmasini, okullardaki fiziksel
sartlarin 1iyilestirilmesini ve doniislim geometrisi ders saati sayisinin arttirilmasini

onermiglerdir.

Anahtar Kelimeler: Ortaokul Matematik Ogretmenlerinin Sorunlari, DSniisiim

Geometrisi, Ogretmen Coziimleri
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CHAPTER 1

INTRODUCTION

Geometry has an important place in human life, and individuals’ development in
mathematics is conceptualized under various subject areas (Baykul, 2002). Geometry is
one of these areas which has an important role in school mathematics (Glrbiiz, 2008).
According to the standards of the National Council of Teacher of Mathematics in the
USA (NCTM, 2000), geometry enhances the reasoning and proving skills of students.
Students learn the relations among geometric shapes and their characteristics. Similarly,
Ersoy (2003) stated that geometry is a natural environment in which students’ reasoning
and judgment abilities improve. In addition, Baykul (2005) stated that geometry is a
learning area which has the potential to make students enjoy mathematics while

learning.

In daily life, people have to solve many simple problems (such as frame-making, wall
paper coating, paint making, making storage) and the solution of such problems requires
basic geometric skills. For this reason, geometry is a broad subject taught at all grade
levels of primary education (Altun, 2002). In addition, Pesen (2003) indicated that
geometry is an important topic of elementary mathematics and it has an important place
in learning mathematics. Geometry education is as important as that of other
mathematics topics. In addition, it is one of the most frequently used tool in science and
art (Pesen, 2003).

According to the standards of the National Council of Teachers of Mathematics
(NCTM, 2000), students can identify, describe, compare, and classify geometric shapes.
Toptas (2007) stated that students develop spatial intuition and discover the
relationships between geometric shapes by building, drawing, measuring, visualizing,

comparing and classifying. Similarly, geometry is a natural area in which students'



reasoning, judgment skills and proving geometric theorems develop (Ersoy, 2003). For
this reason, geometry is one of the key areas in the mathematics curriculum.

In Turkey, in order to educate qualified individuals, elementary school mathematics
curriculum development study was started in 2003 by the Ministry of National
Education (MoNE), the Board of Education at 2003As part of these changes; some
topics were added to the geometry content area. Transformational geometry is one of
these newly added topics. According to Ersoy and Duatepe (2003) the transformation
topic in geometry is rather enjoyable for children and bears some features that can
promote their creative thinking. For example, a rug pattern which is repetitive, shifted,

or rotated, will help them to become aware of the geometry around them.

Ball (1990) argued that qualified teachers are required so that geometry can be taught at
the desired level and a variety of educational environments can be established. In
addition, for a teacher to teach geometry at the desired level, they should know the topic
in depth. Teachers’ lack of knowledge has a negative impact on students' learning (Ball,
1990).

Aydin (2000) maintained that the three fundamental elements of education, which is
regarded as a social system, are considered to be the student, the teacher and
educational programs. He claimed that each of these elements is important and that they
are interrelated. He postulated that among these elements, the notion that the teacher
has the highest impact on the other elements, and thus on the system, maintains its
reality. Prior research indicate that, both students and instructors have difficulties in
understanding the transformation topic since this is a little more abstract than the other
topics (Harper, 2002). Therefore, in this research, the significance of teachers in the
teaching transformational geometry and the problems they encounter in teaching this
topic will be examined. More specifically, middle school mathematics teachers’
problems regarding transformational geometry and ways to overcome these problems

will be analyzed.



1.1. Research Questions

The specific research questions addressed in this study were:
1. What are the problems that middle school mathematics teachers experience for
the teaching of transformation geometry?
2. In what ways do middle school mathematics teachers’ overcome the difficulties
they experience about teaching transformational geometry?
3. What are the suggestions of middle school mathematics teachers for overcoming

the problems in teaching transformation geometry?

1.2. Significance of the Study

Pleet (1990) asserted that geometry is considered to provide an opportunity to develop
spatial-visual ability; thus, it is an important subject. Accordingly, while teaching
spatial visual skills, especially the study of transformation geometry concepts may have
an important role (Pleet, 1990). However, the literature related to transformational
geometry is limited in Turkey. The middle school level educational aspect of
transformational geometry has not been studied comprehensively since it is a new topic

in middle school education in Turkey, which is why this study is of significance.

The transformational geometry in the curricula of primary school mathematics and
secondary school geometry is a new topic for most of the Turkish mathematics teachers.
Since transformational geometry is a new topic, mathematics teachers are experiencing
problems in this topic (Keles, 2009). Literature showed that both students and
instructors have difficulties in understanding the transformation geometry since this is a
little more abstract than the other topics (Harper, 2002). The fact that the topic is new
and teachers are experiencing problems in this topic makes this study significant. In this
study, a problem of middle school teachers about transformational geometry which is

one of the newly added topics is examined.



According to Desmond (1997), Edwards and Zazkis (1993), and Law (1991), both
students and teachers have difficulties in understanding the reflection, rotation, and
translation notions. The success of the education system is associated with teachers'
qualifications (Isler, 2008). In order to educate qualified teachers, it is important to
identify the problems faced by teachers. In addition, investigating the problems of
middle school mathematics teachers’ problems about transformational geometry will
provide information to managers and teachers. Resolving the deficiencies and problems

will be an important step in achieving the objectives of mathematics education.

This study can be of significant contribution to the renewal of the curriculum of the
National Education Ministry and to teacher educators in training mathematics teachers.
Furthermore, transformational geometry is not just a topic among the mathematics
topics but also contributes to the development of students’ spatial skills. There is a
correlation between spatial visualization ability and students achievement (Kirby and
Boulter, 1999). For this reason, transformational geometry and the problems

experienced in this topic is one of the important topics that needs to be investigated.

In addition, teachers’ content knowledge and pedagogical content knowledge increases
students’ level of success and their contribution to instruction (Shulman, 1986). Because
teachers with content knowledge and pedagogical knowledge implement more effective
lessons, their students are more successful and, thus, the problems they experience
during instruction are minimal (Shulman, 1986; Wilson, 1987). Consequently, by
determining the problems of teachers, this study will be of contribution to the Ministry
of Education. Furthermore, this study is significant as it will suggest ways to overcome

the problems experienced by teachers and draw attention to these problems.

Overall, investigating teachers’ problems might contribute to the improvement of
geometry instruction and the content of in-service training. It might also help teachers in
finding solutions for the problems they face during the implementation of
transformation geometry. Most of the studies in Turkey regarding implementation were

conducted on students. These studies do not give in-depth information about teachers’
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problems of transformation geometry and teachers’ problems about implementation of

transformational geometry.

1.3. My Motivation for the Study

| graduated from Middle East Technical University in 2009 and | have been working as
a mathematics teacher for four years. When | started four years ago to teach
transformational geometry, | faced several difficulties. This topic did not make sense to
the students and it was not easy for them to understand transformational geometry.
Moreover, when | spoke with different mathematics teachers, | saw that they faced the
same difficulties about this topic. Most teachers do not know how to teach this topic.
Teachers only give the information which textbooks present and give not more than two

examples during the lesson.

In my opinion, this subject is a difficult and an abstract subject for students. It is
believed that such a subject is useful to study since it is new and has significant role in
the middle school curriculum. In addition to these, two of the questions that | asked
myself are "How can | teach this topic better?", and "What do | need in order to better

teach this topic?” I will attempt to suggest an alternative way to the reader.

Lastly, I have decided on this topic because | want to make a study which has not been
studied on much and will be beneficial for teachers. I believe that this study will make
contribution to my profession as a teacher.

1.4. Definitions of Important Terms

Attitude: A learned predisposition or tendency on the part of an individual to respond

positively or negatively to some object, situation or concept( Aiken, 1970, p.551).



Middle School Mathematics Teachers: Teachers who teach mathematics in the upper
primary level, between 5th and 8th grades, are referred to as middle school mathematics

teachers in the study.

Transformational geometry: A subset of geometry in which students learn to identify
and illustrate movement of shapes (Boulter & Kirby, 1999, p.285).

Visualization ability: The ability of mentally manipulate, rotate, twist, or invert a

pictorially presented stimulus object (McGee, 1979, p. 893).



CHAPTER 2

LITERATURE REVIEW

In this chapter, several studies on transformational geometry and issues related to its
curriculum and teaching is reviewed. Most of these studies are related to the
instructional practices of transformational geometry. In addition, studies related to
elementary mathematics curriculum and teachers’ qualifications are summarized. Since
the number of studies on the teaching of transformational geometry in Turkey is limited,

most of the reviewed studies were conducted in other countries.

2.1 Geometry Education

“The word geometry is Greek for geos - meaning earth and metron - meaning measure”

And since it is about the education of children, it is grasping the space in which the
child lives, breathes and moves, the space that the child must learn to know, explore,
conquer, in order to live, breathe and move better in it (Freudenthal, 1973).

Develi and Orbay (2003) mentioned that the primary inspiration sources of mathematics
phenomenon are life and nature. Apart from using geometry to solve problems in other
areas of mathematics, it is also important because it is used to solve problems in daily
life and in other disciplines such as sciences and arts (Toptas, 2007). Geometry as an
area in mathematics has a vital role in education; therefore, it is worth being

investigated (Turgut & Yilmaz, 2007).

Besides, Binbasioglu (1981) stated that geometry is not only a learning area of
mathematics but it is also a subject that we come across in daily life. Geometry is the
first issue that attracts the attention of people. For this reason, geometry is important for
human’s life (Binbasioglu, 1981). According to Fidan (1986), geometry topics first
gained attention of people because of the necessity of to break down a surface piece



correctly. This caused the emergence of geometry which enables human beings to the
measure objects and shapes and also to describe these numerically. Hence, geometry

has an important role in human beings’ lives.

In addition, Hacisalihoglu, Mirasyedioglu and Akpinar (2004) argued that students
should learn accurate definitions in geometry. They should be able to develop the ability
to identify shapes based on visualization, drawing, measuring and construction.
Otherwise, they will memorize definitions and an accompanying example. According to
NCTM (1998), establishing relationships among the school geometry and the real-world
experiences makes it easier for students to improve required mathematics abilities and

achievement in geometry.

Olkun and Toluk (2003) claimed that geometry not only deals with concrete objects and
shapes but also contributes to learning of mathematics. However, it should be addressed
from an early age. They argue that students begin to develop abstract concept thinking
at elementary education level. Up to elementary education level, students begin to
develop abstract concepts thinking system. In order to contribute this process, geometry
teaching is very important at elementary school years (Olkun and Toluk, 2003).

As stated above, teaching elementary school geometry topics is as important as teaching
other topics (Turgut & Yilmaz, 2007). Therefore, students’ understanding of geometry
is also important. Ding and Jones (2006) stated that, in the Van Hiele model, the
development of students’ thinking in geometry directly depends on the form of
instruction received. Thus, Gilrbuz (2008) mentioned that teachers are the basic
elements of the education system, so the role of the teacher is significant while teaching

geometry and developing students’ geometric thinking to the required level.



2.2. Transformational Geometry

Transformation geometry topic as a sub learning area of geometry and the importance
of geometry are examined. The study of transformational geometry as a topic in middle

school consists of transformations such as translation, reflection and rotation (Karakus,

2008; Pleet, 1990).

The properties of geometric objects and properties of transformations should not be
thought independently of each other (Bouckaert, 1995). Transformational geometry
links the properties of transformations to the properties of objects and it can be
characterized as the study of geometric objects in the plane. Also, the properties of
transformations enables one to discover and prove the properties of geometric objects,
to form patterns like friezes, rosettes, and wallpapers, to classify geometric objects, and
perceive the chirality of an object (as cited in Bouckaert, 1995). According to Glrbiz
(2008), while learning transformational geometry, students should be able to construct
patterns by using equal polygonal regions. Students discover the relationship among
geometric shapes by constructing, drawing, measuring, visualizing, comparing,
changing the shapes and classifying them and they develop spatial intuition (Girbiz,
2008).

In addition, Ersoy and Duatepe (2003) stated that geometric shapes may need to be
transformed from one position to another. Transformational geometry is a rather
enjoyable activity for students. They stated transformational geometry develop students’
creativity. Students can establish a connection between mathematics and art by means
of experiences, knowledge and skills. Besides, they can understand how mathematics is
important in both daily life and work life. For example, a rug pattern which is repetitive,
shifted, rotated, will help them to realize the geometry around them (Ersoy and
Duatepe, 2003).

Similar to Ersoy and Duatepe(2003), Knuchel (2004) added that for elementary school

students, learning symmetry, as a sub learning area of transformational geometry,
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enables them to understand what is around them in a different context and create their
own patterns. Moreover, she mentioned that life and mathematics are brought together
in a concrete and meaningful way with this area of geometry. It is important for students
to comprehend the concepts of geometry and symmetry in the way that makes them
think that everything they see around them has a strong foundation in mathematics,
even if it is not directly related to it.

According to Hollebrands (2003), there are three important reasons why students should
study geometric transformations in school mathematics: it provides students with
opportunities to think about important mathematical concepts (e.g., symmetry), it
provides students with a context within which they can view mathematics as an
interconnected discipline, and it provides them with opportunities to engage in higher-

level reasoning activities using a variety of representations.

Similar to Hollebrands (2003), Peterson (1973) pointed out that transformational
geometry encourages students to investigate geometric ideas by means of an informal
and intuitive approach. This approach stresses sensitivity, conjecturing, transformation
and inquisitiveness. Transformation can lead students to explore abstract mathematical
concepts of congruence, symmetry, similarity, and parallelism, enrich students’
geometrical experiences, thoughts and imagination, and thereby enhance their spatial

abilities.

Research suggests that students should have sufficient knowledge in geometric
transformations by the end of eighth grade in order to be successful in higher level
mathematics (Carraher & Schlieman, 2007; NCTM, 2000). However, studies showed
that students have difficulties in understanding the concepts and variations in
performing and identifying transformations including translation, reflection, rotation
and combinations of transformations of these types (Clements & Burns, 2000; Edwards,
1990; Olson, Zenigami & Okazaki, 2008; Rollick, 2009). For example, Edwards (1989)
found that elementary school students encounter difficulties in both executing and

identifying transformations. In these studies, it was concluded that while most students

10



have an operational understanding of transformations, most have not developed a
conceptual understanding. According to Olkun and Toluk (2003), in order for the
student to understand the topic, activities have to be carried out with both concrete

materials and pictures (Olkun and Toluk, 2003).

As mentioned above, transformational geometry is of great importance. However, both
students and teachers have difficulties in understanding transformational geometry.
Transformational geometry is a subject that has only recently included in the Turkish
school mathematics. Even though teachers experience difficulty in this subject, the
number of studies carried out on this subject is not adequate. It is for this reason why

this thesis is based on this subject.

2.3. Transformational Geometry in the Turkish Middle School Curriculum

As a result of dramatic changes in mathematics education around the world, in Turkey,
both elementary and secondary school mathematics curricula have changed in 2005.
Previous curricula included a heavy emphasis on set of facts, formulas and procedures.
The current curricula focus on the processes of exploration, communication and
conceptualization through classroom activities rather than presenting only facts in
traditional ways. One of the aims of the curricula was to establish inquiry based
mathematics education. In contrast with traditional classroom activities that emphasize
repetition, practice, and other routine means to reach some focused endpoint, inquiry
based mathematics instruction emphasizes student engagement in situated mathematical

problem-solving (Gliven et al., 2009).

The current elementary mathematics curriculum based on the principal of “every child
can learn mathematics” (MoNE, 2009a). The mathematics curriculum grades from 1
through 8 requires to form an educational atmosphere where the student is mentally and
physically involved (MoNE, 2009a; 2009b). They also emphasize skill development
such as problem solving, connection, reasoning, communication, spatial visualization,

psychomotor skills. The curricula demand that students understand the relationship

11



between geometry and art, to develop aesthetic feelings and to develop positive attitude
toward mathematics. Transformation geometry can have an influence on reaching these

aims and skills.

There have been significant changes in the scope of geometry concepts, as well as in
other areas. Bulut (2004) mentioned about some of these changes. One of them is
relating content and process to students’ life. More specifically, utilizing teaching
methods and techniques which provide students with mental and physical activation,
using equipment and concrete models facilitating meaningful learning of mathematics,
teaching the meanings of the rules instead of having students memorizing them, using
activities which help students to see how the mathematics works around them, in other
courses or real life. Developing spatial skills and a feeling of aesthetics is also taken

into consideration in the new curriculum (Bulut, 2004).

The Turkish elementary school mathematics curriculum guide for the first five grades

presents the structure of transformational geometry instruction as follows:

Symmetry as a sub-learning domain of mathematics is placed into the math
curriculum as of 2nd grade by pursuing a certain development. To
differentiate symmetry and the axis of symmetry, an appropriate learning
environment should be provided to the students where concrete models
accompanied with folding and cutting activities are utilized. In the 4th grade,
geometric shapes that have more than one axis of symmetry is to be handled
for a certain period of time until the students have reached a certain level.
(MoNE 2004, p.29)

As can be seen, the basics of transformational geometry are included in the curricula of
1st to 5th grade elementary mathematics. The curricula of 5th to 8th grade mathematics
consist of five basic strands: Numbers, Geometry, Measurement, Probability and
statistics, and Algebra. In the geometry strand, concepts of transformational geometry

are taught formally and in detail from the fifth through eighth grades.

In this context, The learning outcomes of grade five transformational geometry are as

follows: students should be able to determine and draw the symmetry lines of polygons,
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draw the symmetry of a plane shape according to a given symmetry line, make the
tesselations by means of regular polygonal regions (MoNE, 2009a).

The learning outcomes of sixth grade about transformational geometry are as follows:
Students should be able to explain the translation movement, draws the figure resulting
from a shape’s translation, make patterns by means of congruent and similar polygons
and polygonal regions and make the tessellations by means of translation (MoNE,
2009b).

The learning outcomes of seventh grade about transformational geometry are as
follows: students should be able to explain reflection, explain the rotation movement,
draws shapes by rotating them around one point according to a specified angle, make
the tessellations by filling a space with polygonal region models, specifies the codes in
the tessellations formed with regular polygonal region models, and make the

tessellations by means of reflection, translation and rotation (MoNE, 2009b).

The learning outcomes of eighth grade about transformational geometry are as follows:
Students should be able to make reflection in a coordinate plane according to one of the
axes, specifies and draw figures by translating a shape along any line and by rotating
around the origin, determine the symmetry of geometrical objects, specify and draw
glide reflection of shapes (MoNE, 2009b).

As can be seen, students learn the basic transformations formally between the fifth
through eighth grades. Moreover, transformation geometry takes place in the current
secondary school geometry curricula in an extended form (MoNE, 2009c; 2010; 2011)
so that students should have strong background on this topic in elementary school.
Therefore the problems in elementary school should be determined and overcome them

before high school.

Parallel to the changes in teacher roles in curricula, research has focused on the

importance of mathematics teachers. The 2004 curriculum began to be officially
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implemented in the 2005-2006 academic year throughout Turkish schools and teachers
played an important role in this process since they are the stakeholders whose
understanding of the curriculum has direct consequences in student learning (Isler,
2008). As mentioned earlier, owing to the importance of teachers as implementers of the
curriculum, the difficulties teachers experience in transformational geometry added as a
new topic to the curriculum is the subject of this thesis.

2.4. Importance of Teacher Knowledge

"Teachers need not only understand that something is so; the teacher

must further understand why it is so. ”’(Shulman, 1986; p.9)

One of the most widely offered explanations of why students do not learn mathematics
is the inadequacy of their teachers’ knowledge of mathematics. Knowledge of
mathematics is obviously fundamental to being able to help someone else learn it (Ball,
1988). What teachers need to know was considered as research content by many
researchers and they have similar or extended ideas. Although there is no contradiction
in whether teachers should learn mathematics conceptually, or teachers need to
understand mathematics in order to teach it. Frameworks on teachers’ knowledge are
critical to better understand how teachers need to be educated. One of the prominent

concepts of teacher’s knowledge was brought up by Shulman (1986).

Shulman proposed three categories of teacher subject matter knowledge. His first
category, content knowledge, was intended to denote “the amount and organization of
knowledge... in mind of teachers” (p.9). Content knowledge, according to Shulman,
included both facts and concepts in a domain but also why facts and concepts are true
and how knowledge is generated and structured in the discipline (Bruner, 1960;
Schwab, 1961/1978).

The second category advanced by Shulman and his colleagues (Shulman, 1986; Wilson

et al., 1987) was pedagogical content knowledge. With this category, he went “beyond
14



knowledge of subject matter per se to the dimension of subject matter knowledge” for
teaching (Shulman, 1986). The concept of pedagogical content knowledge attracted the
attention and interest of researchers and teacher educators alike. Component of
pedagogical content knowledge, according to Shulman (1986), are representations of
specific content ideas, as well as an understanding of what makes the learning of a
specific topic difficult or easy for students. Shulman’s third category is curriculum
knowledge. Involves awareness of how topics are arranged both within a school year
and over time and ways of using curriculum resources, such as textbooks, to organize a

program of study for students.

Shulman and colleagues’ work expanded ideas about how knowledge might matter to
teaching, suggesting that it is not only knowledge of content but also knowledge of how
to teach content that influences teachers’ effectiveness. Within a given context,
teachers’ knowledge of content interacts with knowledge of pedagogy and knowledge

of curriculum to create a unique set of knowledge that drives classroom behavior.

2.5. Research Studies Related to Transformational Geometry

As stated earlier, transformational geometry was added to the mathematics curriculum
in 2005 in Turkey. Thus, there are few studies on the teaching of this topic to middle
school students. First those studies conducted abroad and then the ones carried out in
Turkey will be explained.

Suydam (1985) mentioned that the spatial visual aspect becomes as important as the
logical-deductive aspect with the help of transformations. For example, Boulter (1992)
discussed in his study that people who have great spatial ability perform better in
transformational geometry as the tasks require making mental rotations. For instance, in
their experimental study Hoong and Khoh (2003) investigated the effects of different
instructional approaches with geometers’ sketchpad on students’ spatial abilities and
their conceptual understanding and mapping within the transformation geometry topic.

Independent from the pedagogy, in the classes which were instructed by the teachers
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who had the knowledge of using geometers’ sketchpad on transformation geometry,

showed more success than the other classes.

In any other study, Polwolsky (2006) used 8th grade students in her study. The study
aimed to show students’ understanding of transformations by designing tessellations
like Giirbiiz (2008). At the end of the study, students’ knowledge of transformation was
developed. In addition, students had a strong rotational understanding of symmetry and
reflection. That students gained an understanding of transformational geometry was a

finding of the study.

Furthermore, Zembat (2007) examined the teaching of reflection to elementary school
students. Some activities were developed on paper. The activities were applied during
the two-week period of 8 lessons and each lesson lasted 45 minutes. This study was
analyzed by means of qualitative methods. During the analysis, some observations were
made that students learned transformation and reflection, and that they needed to have

pre-requisite information about measurement and projection.

Several research studies have been conducted on the teaching techniques of
transformational geometry convenient for the class structure on account of the
difficulties experienced. For example, Edwards (1997) stated that using micro world
made it easier to construct a set of discernment and expectations related to the motion of

geometric transformations.

Some researchers (e.g. Soon, 1989) have seen dynamic representations as a powerful
tool to improve students’ understanding of operational to conceptual thinking. Soon
(1989) carried out a research at an elementary school in Singapore. He explained the
importance of Van Hiele theory for students to understand the concepts of
transformational geometry at a higher level. A series of proposals were put forth in this
study; they strongly advocated the dynamic approach for teaching and learning

transformational geometry.
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Similar to Soon’s (1989) study, Olive (2000) investigated the effect of dynamic
geometry technology on teaching and learning geometry at different stages of
education. In the study, geometry sketchpad was used at the elementary school to
investigate how students would learn and how geometry would be taught, for instance
with which material. In this way, the researcher observed that students understood better

when they used dynamic geometry materials.

In a study by Glass (2001), entitled “Students’ Reification of Geometric
Transformations in the Presence of Multiple Dynamically Linked Representations”,
Glass aimed to make transformational geometry meaningful by defining it within a
dynamic environment. At the end of the study, Glass found that the students
participating in the study made sense of and configured first translation, then reflection
and finally rotation. It was stated that students knew that the shape and the corner points
of its symmetry were at an equal distance to the symmetry line. Furthermore, it was
observed that an environment with dynamically linked representations made it easier for

students to learn reflection.

In another study by Dixon (1997), entitled “The computer usage to formation of the
reflection and rotation concepts”, 241 8™ grade students created concepts of reflection
and rotation by using dynamic geometry software. As a result of the research, it was
found that students could made sense of and visualize these concepts better when they
used dynamic geometry software. Contrarily, according to the results of Boulter’ s
(1992) study, there was not a significant difference between the experimental group
who received object manipulation and visualization instruction and the control group

who received traditional textbook-based instruction.

In another research, Giirbiiz (2008) aimed to determine the elementary school teachers’
qualifications on the sub learning strands like transformational geometry, geometric
objects, patterns and tessellations as well. Firstly, it was found that participant teachers
were better at the sub learning strand called transformational geometry (79%) than the

other sub learning strands such as geometric objects (56%), patterns and tessellations
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(56%). On the topics of reflection (84%) and translation (84%) they had the same
qualification rate, unlike the rotation topic (68%), which was lower. As for gender
difference, female primary school teachers (57%) surpassed their male counterparts
(33%) on the sub learning strands such as transformational geometry, geometric objects,

pattern and tessellations.

One other study was conducted by Akay (2011). In the study, he/she investigated the
impact of the peer instruction method on the success of 8th grade students in
transformational geometry and their attitude toward mathematics. The study was
conducted during the 209-2010 academic year. The sample was comprised of 112 8th
grade students of a public school in Kiiciikkgekmece, Istanbul. One of the two classes
that the researcher was teaching was randomly assigned as the experimental and the
other as the control group. The students in the experimental group received instruction
in transformational geometry by means of the peer instruction method, while those in
the control group received instruction in the traditional method. At the end of the study,
it was found that the peer instruction method had a positive impact on students’ success

in transformational geometry and their attitude toward mathematics.

Differently, Yazlik (2011) conducted a study to investigate whether geometry
instruction using the Cabri Geometry Plus Il software had any impact on 7th grade
students’ learning outcomes in the topic of rotation geometry in math education and to
examine students’ attitudes toward the Cabri Geometry Plus Il software. This study
was carried out during the 2010-2011 academic year with 7th grade students. Over a
period of six class lessons, the rotation geometry topic was taught by using the Cabri
Geometry Plus 1l software in the experimental group comprised of 66 students, and in
the traditional way in the control group comprised of 69 students. At the end of the
study, it was found that utilizing the dynamic geometry software program Cabri in
teaching rotation geometry had increased the success level of the students. In addition,
according to the results of the survey on the experimental group students’ attitude
toward the Cabri program, it was found that the Cabri program enabled students in the

experimental group to learn transformational geometry more effectively and
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permanently. The experimental group students recommended the Cabri program to the
primary school students. They stated that the Cabri program increased their motivation
to solve problems and that they could use this program in their self-studies in other
subjects. Overall, it was found that the experimental group students had a positive

attitude toward the Cabri program.

Similar to the study of Yazlik (2011), Karakus (2008) defined the impact of computer
assisted education on students’ understanding in the topic of transformation geometry.
The research was an experiment study comprised of a pre- and post-test and a control
group. First, the software was introduced to the classes selected and assigned as the
experimental groups, then computer assisted teaching of transformational geometry was
implemented. In the control group, on the other hand, a task-based teaching model was
used, as defined in the curriculum. At the end of the intervention, all the groups were
administered a post-test. At the end of the study, when all the student scores were
examined, a significant difference was found in favor of the experimental group in
transformation geometry instruction. Furthermore, when the average scores of different
topics were examined, it was found that while the average scores in the topics of
reflection and rotation were higher in the experimental group, the average scores in the

topic of translation were higher in the control group.

As it can be seen above, transformation geometry topic has not been studied
substantially in Turkey; in other words, there are a limited number of research studies
on this topic. In this respect, the current study aims to provide a detailed documentation

for this research area where few studies have been conducted.
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2.6. Research Studies Related to the 2005 Mathematics Curriculum in Turkey

In order to keep up with these developments and not to fall behind changes, the
education in Turkey also underwent changes. A radical change in the primary school
education was made by the Ministry of Education (MoNE) and new programs started to
be implemented as of 2005.

Accordingly, in the new elementary mathematics curriculum, some subjects were
added, while some of them were removed. For instance, in grades 1 to 5, the newly
added subjects were patterns, tessellations, transformational geometry, probability,
estimation, and object graph (MoNE, 2005). In the new curriculum of grades 6 to 8, the
topics of estimation, patterns, tessellations, transformational geometry, fractals,
perspective, some subjects related to statistics and probability, and some concrete
models were added (MoNE, 2006). In this way, the idea that mathematics was a sum of
knowledge and skills that needed to be learned in a more meaningful way was tried to
be given (Hatay, 2007).

In the current study, the problems experienced by teachers regarding the instruction of
transformational geometry were examined. Since it was believed that the other newly
added topics and problems related to them had some kind of a relation to the topic of
this study, studies conducted on the other topics added to the curriculum in 2005 have
also been explained below.

In a study by Keles (2009), the participating teachers expressed positive views about the
newly added subjects into the curriculum, such as patterns, transformational geometry,
estimation, symmetry, tessellations and statistics. Teachers stated that the newly added
subjects developed students’ visualization skills and mathematical intelligence, and they
were enjoyable, beneficial, and interesting for the teachers. One important emphasis
was given to the connection between the newly added subjects and real life examples.
Teachers in this study claimed that the new curriculum also taught them a new

mathematics and they had a chance to learn more about the content by implementing the
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activities. Therefore, teachers’ views in this study showed that newly added topics in the
mathematics curriculum helped teachers enhance their knowledge. Similarly in Bulut’s
(2007) study, fifth grade elementary teachers stated that the newly added topics

enhanced the curriculum.

Different from the findings of Bulut’s (2007) study, Keles, Haser and Kog (2012) found
that the new curriculum into which new topics were added was believed by the teachers
to be too loaded. This made teachers experience problems in time management. This
study showed that the lack in students’ knowledge in previous topics coupled with the
loaded new curriculum had a negative impact on the implementation of the new
curriculum by the middle school mathematics teachers. These findings regarding

mathematics teachers support the findings of previous studies (Erbas & Ulubay, 2008).

In addition, in a study by Ozen (2006), it was found, based on the teachers’ responses to
questions regarding the 2005 primary school mathematics curriculum that the topics and
activities added to the curriculum facilitated learning in mathematics. Also, Ozdas,
Tanish, Kose and Kili¢ (2005) examined the mathematics curriculum from the points of
view of objectives, content, teaching-learning process, convenience and coherence of
evaluation methods, and the probable problems. In their study, they utilized teachers’
views using the qualitative method. 20 volunteers were selected out of 100 primary
school teachers who participated in a seminar about the new curricula for primary
schools. The data were obtained by using the semi-structured interview method and
analyzed the data using the descriptive analysis method. According to the findings, most
of the primary school teachers had a positive view on the new Mathematics Curriculum
with respect to its objectives, content (including the newly added topics), the learning-
teaching process and evaluation characteristics, but as for the implementation of the
curriculum, there were similar opinions with respect to the existence of some problems

regarding teachers, and the teaching environment.

As well as, Orbeyi (2007) studied teachers’ opinions about the implementation of the
new elementary mathematics curriculum for 1st-5th grades and evaluated the program
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based on these opinions. For this reason, she developed a survey related to
acquirements, content, teaching-learning process and evaluation components of the new
curriculum. The survey was applied to 459 elementary school teachers working in
Canakkale, Edirne and Eskisehir. Based on the research results, teachers found the
acquirements, content (include newly added topics) and teaching-learning process

components of the new curriculum sufficient.

2.7. Research Studies Related to Mathematics Teachers’ Knowledge and Their
Quialifications

The teaching profession and competencies issues emerge frequently not only in Turkey
but also in many countries of the world. In the current study, the problems faced by
mathematics teachers were investigated. Studies on teachers that are believed to have
some relation to this study are explained below.

Kavak (1986) examined “self-assessment of teachers” and ‘“students’ assessment of
teachers’ approaches.” According to the results obtained from the participating teachers,
they often rated their level of satisfaction as “partially satisfactory” or “unsatisfactory”.
Similarly, Sahin (2006) investigated the level of qualifications of primary school
teachers and whether there was a difference between teachers’ own perceptions and
those of the school administrators. According to the results of the research, female
teachers perceived themselves more sufficient than male teachers. In addition, it was
found that teachers needed in-service training in the usage of technological facilities, in

testing and evaluation and guidance.

In contrast to Kavak (1986), Gozutok and others (2005), who evaluated 2004-2005
elementary education curricula in terms of teachers’ qualifications, found that teachers
had a high level of perceived competence of themselves and, because of this, they did
not need feel the need for training. Moreover, teachers thought that a two-week in-

service program given by the Ministry was sufficient for teachers.
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Finally, Shulman (1986) sought answers to the following questions: “What do teachers
need to know? What do teachers need in order to teach the lesson?” He revealed a new
model by using the responses to these questions. He produced this model by using
information which the teachers needed to know. According to the research results,
teachers’ information models were restructured in the form of “content knowledge,
curriculum knowledge and pedagogical content knowledge”. In the study, they found
that 68% of pre-service teachers considered themselves sufficiently competent in
teaching mathematics. However, it was highlighted by the researchers that almost a
third of the pre-service teachers had stated that they did not regard themselves

competent enough to teach mathematics.

Teachers are the basic elements of the education system, so the role of the teacher is
significant while teaching geometry and developing students’ geometric thinking at the
required level (Gurbiiz, 2008). In this sense, the current study aims to provide a detailed

documentation for the research areas where few studies have been conducted.

2.8. Summary of Literature Review

To sum up, the importance of geometry in middle school education cannot be denied.
Transformational geometry as a sub-branch of geometry is placed in the curriculum and
it is really a beneficial topic for enabling students to interpret the phenomena around

them.

As can be seen in the above literature review, in most of the studies, researchers
analyzed students’ problems regarding transformational geometry and technology usage
in transformational geometry. A majority of the studies have dwelled on the impact of
using dynamic software in transformational geometry instruction upon students’
learning performance and level of success (Hoong and Khoh, 2003; Soon, 1989; Olive,
2001; Glass, 2001; Dixon, 1997; Yazlik, 2011; Karakus, 2008). In literature, no study
on the problems teachers experience in relation to transformational geometry was
encountered. Mathematics teachers’ problems as regards transformational geometry are
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one of the important factors to be investigated in teaching and learning mathematics.
Owing to the need for investigation in this area, the current study aimed to define the
problems experienced by middle school mathematics teachers regarding
transformational geometry and the solutions teachers propose to overcome these

problems.

There are studies in literature on the renewed 2005 curriculum and the topics newly
added to it (Keles, 2009; Keles, Haser, Kog, 2012; Ozen, 2006; Ozdas, Tanish, Kose
and Kilig, 2005; Orbeyi, 2007). However, as mentioned earlier, no study in literature
investigated the problems teachers face while teaching specifically these newly added
topics. Only the changes regarding the addition and removal of topics were described
superficially (Keles, 2009). In this study, however, to fill the gap in literature in this
sense, transformational geometry, which is one of the newly added topics, was
examined thoroughly and in more detail.

Teachers have a crucial role in the education system. As can be understood from related
literature, there are some studies that were conducted on teachers’ problems and
proficiencies (Kavak, 1986; Sahin, 2006; Gozitok et al., 2005; Shulman, 1986).
However, studies specifically on problems middle school mathematics teachers’
experience have not been encountered. Only Girbiiz (2008) conducted a study on
mathematics teachers’ proficiencies but in this study only the characteristics of an
effective teacher were listed. The problems teachers experience were not examined. In
this study, the problems middle school mathematics teachers face and what they do to

overcome these problems have been examined in detail.

As a result, as understood from the studies in literature, some studies were conducted on
mathematics teachers, though not in abundance, some studies on the newly added topics
exist, transformational geometry was studied but no study was carried out on the
problems middle school mathematics teachers experienced in relation to
transformational geometry. For this reason, in this study the problems middle school

mathematics teachers experience while teaching transformational geometry and the
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solutions they have come up with to overcome these problems have been examined in
detail.
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CHAPTER 3

METHOD

In this chapter, the method of inquiry is explained in detail. Design and participants of
the study, methods and procedures used to gather and analyze data, issues of the quality,

and the limitations of the study are described.

3.1. Design of the Study

As stated earlier, one of the main goals of the study was to produce a detailed
description of the problems that teachers experience when teaching transformational
geometry based on their own views. In order to reach this aim, qualitative data

collection technigques, mainly interviews, were used.

Qualitative methods help researchers in documenting the ideas and experiences of the
curriculum implementation process in depth and detail (Patton, 2002). Therefore, a
qualitative inquiry approach was found to be suitable for the current study. In a
qualitative study, depth and detail are captured by interviews, observations, and
documents with small number of people and cases. However, the possibility of
generalization is limited (Patton, 2002). The data of this study were collected through
interviews since, as stated by Patton, interviews would provide direct record of people’s

experiences, views, feelings, and knowledge.

In the current study, the goal is to understand how middle school mathematics teachers
interpret the issues about teaching transformational geometry and what meanings they
ascribe to their experiences. For this reason, the design of the study fits the
phenomenological research (Merriam, 2009). A phenomenological research aims to find
out the meaning of experiences people have had and present a comprehensive
description of those experiences (Moustakas, 1994). The focus in a phenomenological
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research is on “describing what all participants have in common as they experience a
phenomenon” (Creswell, 2007, p.58). The current study described the issues
experienced and stated by the participants. Based on the phenomenological research, it
was assumed that the participants had similar experiences while planning and teaching

transformational geometry.

3.2. Participants of the Study

The participants of this study were six middle school mathematics teachers from five
different public schools in Ankara. The participating teachers were chosen on the basis
of convenience in communication and access; they participated on a voluntary basis. All
of the participating teachers were female. Four of the teachers had three, and two of

them had four years of teaching experience.

In their current schools, four of the participating teachers’ average class sizes in their
schools ranged from 40 to 50 students. Therefore, it may be considered that they were
teaching “crowded” classes. One of teacher’s class size was 25. Two of teachers had
been working in the same school since the beginning of their profession. The other four
teachers worked in different schools. Prior to their current schools, two of them worked
at urban schools, while the other two teachers worked at a rural school. The

participants’ demographic information is presented below in Table 3.2:
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Table 3.2 Participants’ Demographic Information

Years of Grades Taught Schools of Major Graduation
Experience Employment

Teacher 1 2 years 5,6,7,8 Public school in Elementary
Ankara Mathematics

Education
Teacher 2 3 years 6,7,8 Public schools in Elementary
Kirikkale and Mathematics

Ankara Education
Teacher 3 4 years 5,6,7 Public schools in Elementary
Istanbul and Mathematics

Ankara Education
Teacher 4 4 years 6,7,8 Public schools in Elementary
Rize and Ankara Mathematics

Education
Teacher 5 3 years 6,7,8 Public schools in Elementary
Samsun and Mathematics

Ankara Education
Teacher 6 3 years 5,6,7 Public school in Elementary
Ankara Mathematics

Education

3.3. Data Collection

The data for this study were gathered by means of one-on-one interviews with six

elementary mathematics teachers. The data collection tools and the process are

explained in this section in detail.

3.3.1. Interview Protocol

To collect data from the participants, a semi-structured interview protocol was

developed by the researcher. The interview protocol consisted of 14 main questions and

related follow-up questions. The interview questions aimed at revealing the problems



teachers experienced while teaching transformational geometry and their suggestions
for overcoming these problems. The interviews started with questions regarding the
teachers’ basic mathematical knowledge on transformational geometry and then
continued with questions related to the teaching of transformational geometry.
Additionally, teachers’ concerns about the curriculum related to transformational
geometry, issues about students’ learning outcomes, the national examination of level
determination (SBS), instructional resources, effectiveness of their instruction, and the
challenges they face were addressed. Finally, teachers were asked for their ideas in
overcoming the problems they face while teaching transformational geometry. The
demographic data of the participating teachers were also gathered through the

interviews. The interview protocol is given in Appendix A.

The interview protocol was prepared by the researcher. In developing and finalizing the
interview questions a faculty member and a Ph.D. student in mathematics education
were asked to review the question in terms of clarity and appropriateness to the research

questions.

3.3.2. Data Collection Procedure

The data collection procedure started after the necessary permission from the Ethical
Commission in Middle East Technical University was received. The participating
middle school mathematics teachers were chosen on a voluntary basis. The data were

collected by means of interviews.

The interviews were conducted either in a room in the participants’ school of
employment or in the interviewer’s house depending on the participants’ preferences.
The researcher made sure that there was nobody else in the room and there was no
interruption during the interviews. One-on-one interviews started after a few minutes of
general conversation, and then the interview questions were asked in the same order to
all six teachers. Teachers were encouraged to express their views in detail about the

problems they experienced while teaching transformational geometry. In order to do
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this, they were given time to respond, reflect, and consider their responses. Each
interview lasted approximately one hour and it was audio-recorded. Audio-recorded
interview data were transcribed verbatim and the transcriptions were reviewed by the

researcher in order to ensure clarity and completeness for data analysis.

3.4. Data Analysis

Each interview, in which a voice recorder was used, lasted approximately one hour. The
qualitative data obtained from these open-ended interviews were analyzed utilizing the
content analysis method. Content analysis was conducted by the following steps. First
of all, the data obtained through the interviews were transformed into a Microsoft Word
format. The transcribed interviews were read several times to identify the problems or
issues that participants faced in teaching transformational geometry. The data were first
read by the researcher and the main issues that appeared in the responses for each
interview question were noted. Recurring statements and issues were noted and a table
was constructed including the frequency of the issues mentioned and the number of
participants who mentioned the issues. The issues that emerged most frequently were
coded for data analysis. After the codes of the transcribed interviews were finalized,
they were checked by the researcher. After the coding phase, initial themes such as
teacher, student and resource were gathered. The clustering process for common themes
was repeated to provide sub-themes. These main themes and sub-themes are presented
in Table 3.4:
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Table 3.4 Themes and sub-themes of teachers’ perceptions regarding issues and

problems

Themes Sub themes

Issues originating from teachers themselves e Attitudes towards content
¢ Visualization ability
e Instructional procedures

e Perceived content knowledge

Issues originating from students ¢ Visualization abilities
o Attitudes

e Prerequisite knowledge

Issues related to resources e [nstructional materials
e Textbooks
e Curriculum

e Ministry of National Education

The clustering process resulted in three main themes with sub-themes. The first theme
was issues originating from teachers themselves and it included attitudes towards
content, perceived visualization ability, the instructional procedures they had been
using, and their perceived content knowledge. The second theme was issues arising
from students, which included visualization ability, attitude toward mathematics, and
their prerequisite knowledge. The final theme was about problems related to resources
and it consisted of instructional materials, textbooks, curriculum, and Ministry of
National Education. All the interviews transcriptions coded according to the codes
established by the researcher were recoded by a PH.D. student majoring in mathematics

education at Middle East Technical University for purposes of consistency.
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3.5. Quality of the Study

The practical standards that help researchers in judging the quality of the conclusions
from the findings of the research can be referred to as the quality of the research (Miles
& Huberman, 1994). The efforts and skills of the researcher determine the quality of a
qualitative research (Golafshani, 2003). Therefore, the researcher’s role throughout the

data collection and analysis procedures will be described here in detail.

Before the actual interviews started, the researcher met the participating teachers to
inform them about the research. The researcher has a friendship relationship with some
of them. This situation might have impacted participants’ responses both positively and
negatively. They were assured that their responses would be kept confidential and that
no connection between what they said and their identities would be made in the research

report.

When the questions were not clear for the participants during the interviews, the
researcher tried to express these questions clearly by asking sub-questions. The
researcher generally summarized the participants’ responses with one or two sentences
before moving on to the next question and asked for participants’ approval. Moreover, if
the participants’ responses were not clear or not related to the question, the researcher
asked the same question again until the researcher felt that the participants’ responses

clearly addressed the interview questions.

After all the data were collected, the researcher reviewed the data and approached the
participants again if there were incomplete or unrelated responses in the participants’

data and completed them by conducting additional interviews.

In order to ensure the reliability of the study, the themes and sub-themes generated
subsequent to coding were shown to the participating teachers. The teachers were asked

about their views on whether the themes and sub-themes were appropriate and whether
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there were other themes or sub-themes that could be added. The themes and sub-themes
were revised based on the feedback of the teachers. During data analysis, the codes
created by the researcher were checked by a faculty member in the department of
mathematics education and a Ph.D. student majoring in mathematics education. A
second coder also coded the data. Both coders initially read the transcriptions of the
interviews in order to reach a common understanding of the data for further coding
decisions. Subsequently, the coders determined the codes that would be used in the
analysis and coded the data together. This helped the coders to reach a common
understanding for further analysis. The processes of coding and reaching initial themes

were monitored by the previously mentioned expert in mathematics education.

3.6. Assumptions

This study was based on various assumptions. The first assumption is related to the
interview questions. It was assumed that the interview questions were sufficient and
appropriate in serving the purpose of the study. Another assumption is in relation to the
participating teachers. It was assumed that the participating teachers responded to the
interview questions sincerely and reflected their opinions impartially. One other
assumption of the study was that the expert opinions received during the preparation
phase of the interview questions used in the study were sufficient. Finally, it was
assumed that the researcher did not have a prejudice against the participating teachers
during the implementation of the study and the interpretation of the data collected.

3.7. Limitations

The number of participating teachers was limited to a total of six elementary
mathematics teachers who were working at schools in various regions of Ankara in the
academic year of 2012-2013. The limited number of participating teachers does not
allow the researcher to generalize the findings to a larger group of teachers.
Additionally, the findings of the study were limited to the responses of the participating
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teachers since the participants’ views were not supported by observation of their

teaching practices; the findings were limited to their views.
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CHAPTER 4

RESULT

This chapter presents the main findings of the study: the problems that teachers face in
implementing transformational geometry. The findings are reported under three major
categories: (i) issues about teachers themselves, (ii) issues about students, (iii) issues
about resources. Each category is further divided into three parts: (i) the problems, (ii)
perceived reasons and solutions of these problems, (iii) suggestions for overcoming the

problems.

4.1. Issues about Teachers

This section describes the problems originated from the teachers themselves, reason of
these problems, the ways teachers overcome these problems, and finally additional ideas

of teachers for overcoming the problems.

4.1.1. Problems Arising from Teachers in Teaching Transformational Geometry

Teachers explained that they were faced with problems while teaching transformational
geometry. Based on the interview data with teachers, problems were divided into sub-

themes of content knowledge, attitude, instruction, visualization, and assessment.

Some of the teachers in this study lacked knowledge in transformational geometry. As a
result of the interviews held with the teachers, it was found that some teachers were
aware of their deficiencies while some indicated that they needed to think further on this
issue, On the other hand, two of the teachers claimed that they did not lack knowledge
in this topic even though they provided incorrect definitions. Most of the participating
teachers had problems defining the concepts of transformation, reflection, glide
reflection and rotation. None of the teachers could give an accurate definition of the
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concepts. They tried to explain the concepts by giving an example. Some teachers even
gave incorrect examples. The interviews conducted confirm that teachers lack
knowledge in transformational geometry. For example one of the teachers said that
transformational reflection and reflection translation are the same. Another teacher
stated that rotation was a rotation movement of a shape. One of the teachers gave a
wrong definition. She defined the concept as follows: “It is transformation, rotation and
reflection movement of a shape” (T5). One of the teachers said, “I cannot provide a
clear definition but I can give examples about these concepts” and she continued by
saying “transformational rotation and rotational transformation are different. They are
not the same” (T3). The following comments reflected how a teacher gave the definition
in detail:

“Transformation is the movement of a point either five units to the right-left
or down-up. The reflection of a point according to a specific line is called
reflection. Rotation is the movement of a certain point in different angles. (T6)

All of the teachers were concerned about the eighth grade rotation topic. Four of the
teachers also expressed that they did not make use of visualization, which made them
worried while teaching rotation. Teachers were concerned about teaching rotation
because they thought that they did not have self-confidence in teaching rotation. One of
the teachers said, “I was not concerned about translation and the reflection topic but
when we came to the rotation topic in eighth grade, 1 got concerned because | had
problems about visualization” (T2). Another teacher stated, “For example, we cannot
teach 45° rotation of a shape; students must imagine it by themselves in order to
understand the 45° rotation of a shape. Because | cannot teach rotations of such angles as
45°, this makes me worried and disturbed while teaching, and this situation disturbs me”
(T3).

Problems in instruction were lack of the visualization ability and lack of content
knowledge. Generally, teachers faced problems when they taught rotation in the eighth
grade. In transformation, reflection and glide reflection they did not face any problems.
According to teachers, the greatest problem while they teach rotation is their

visualization ability. One of the teachers said, “I cannot see the rotation of a shape,
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especially like 45° intermediate angles. | cannot rotate. | have visualization problems
and when | teach rotation, | give the rule of rotation of a point because | cannot teach
visualization. Students can make visualization by themselves so | have to give the rule of
rotation” (T3). This rule involves finding rotated images of the shapes not visually, but
by using the ordered pairs of the points on that shape. For instance, to rotate the point
(3,-2) around the origin, 90° clockwise they just change the sign of x and interchange the
numbers, and as a result, obtain (-2,-3). Other teachers stated similar concerns. The

following quote exemplifies these views:

[...] “For example, when I taught rotation for the first time, I was very
worried. | went to an expert math teacher before the lesson to ask him how |
could teach rotation. He said giving the rule of rotation directly is enough.
This is a very tedious memorization of rule, but it's really hard to make
children think about it. First of all, I tried to explain how the visualization of a
shape’s rotation could be done at eighth grade but nobody could understand,
so I had to give the rule of rotation in the book” (T2).

Another problem in the instruction of transformational geometry was that teachers did
not make any connections with other courses. Three of the teachers said that they did not
know the content of other courses. Three of them stated that they knew the content of
other courses but they did not make connection with other lessons and transformational

geometry.

The greatest problem that teachers faced in teaching transformational geometry was their
visualization ability, especially in rotation in the eighth grade. Four of the teachers said
that they could not make visualization and two teachers said they could make
visualization, but it takes time, because they forced while making visualization of
rotation. Four of the teachers taught rotation directly by giving the rule of rotation due to

their lack of visualization ability.

The following comments reflected how visualization was a big problem for teachers in
detail:
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“There is rotation of polygon in the eighth grade curriculum where | did not
understand; thus, I cannot explain it to the students. Therefore, students also
find it hard to understand. Students ask questions from the test book. In order
to solve them | need to think for a long time. Doing rotational transformation
is a problem for teachers and also for students.” (T1)

“I cannot explain the polygons’ rotation of angles except for 90°, 180° 270°
and 360 ¢ which is my insufficiency. However these questions are not asked in
the SBS examination.” (T5)

Finally, problems related to teachers’ assessment procedures will be explained. Teachers
used project-performance tasks and examination results for assessment. One of the
teachers also used quizzes and two of the teachers used only exam results and did not
use project-performance tasks, because four of the participated teachers did not believe

that such tasks are useful for students. One of them said:

“I do not believe project-performance tasks are useful for students. They do
not do this task. Their parents complete the tasks for them. I think only exam
results and their attitude in class are sufficient for assessment. There is no
need for such tasks” (T3).

Another teacher said, “Only a few students have been doing these tasks. These students
are the ones who already understand the lesson (T4).

In brief, the most important problems in the teaching of transformational geometry
originated from the teachers’ lack of skills in visualizing transformations and their lack
of content knowledge. None of the participating teachers could give a complete and
exact definition of the concepts in transformational geometry. Some of the teachers gave
incorrect examples and definitions. All of the participating teachers stated that they had
problems with visualizing some of the transformations. Teachers stated that they did not
have any problems in translation and reflection, but they faced problems especially in

rotation.
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4.1.2. Reasons and Solutions of Problems Arising from Teachers in Teaching
Transformational Geometry

In this part, reasons and solutions of problems arising from teachers will be explained.
Reasons and solutions are explained in the following order: content knowledge, attitude,

instruction, visualization, and assessment.

Teachers could not give a definition of rotation, reflection and transformation because
they did not know the exact definition. They attempted to describe the concepts of
transformational geometry by giving examples. Two of the teachers said, “I know I am
insufficient in some areas, but it changes in time with experience”(T2 and T4). All of the
teachers were not concerned with content knowledge problems; they seemed to accept
the situation and they thought that time and experience would solve this problem. One of
the teachers said, “I’m trying to improve myself as best as I can, but I do not have
enough time for it. | believe that when | gain experience about transformational

geometry, this problem will end” (T6).

As explained earlier, teachers thought that the reason of their concerns in teaching
rotation is their insufficient visualization ability. If they improve their visualization

ability, their concern will disappear.

According to teachers’ opinions, they could not make visualizations because they had

not learned these topics when they were students. A teacher said:

“I cannot make visualizations because I learned these topics at university.
But if I had learnt transformational geometry when | was in elementary
school, | would absolutely visualize the shapes. In addition, if | were taught
transformational geometry while I was in middle school, it would have been
be easier for me to explain it to my students.” (T5).

According to data obtained from teachers, the main reason for teachers’ visualization
problem was their university education, where they did not have the chance to study

these topics. Especially novice teachers thought that they could solve this problem by
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improving their visualization ability over time. So far, they have done nothing to solve
this problem.

Another problem in instruction of transformational geometry was its connections with
other subjects and with other concepts of mathematics. None of the participating
teachers made connections with other subjects, because they do not know the content of
other courses and also they do not give importance to the relation of mathematics to
other courses. Only one of the teachers said, “Now I realized that I did not connect
mathematics and other subjects but | should make a connection. It is useful for students

and also for me” (T6).

Regarding the assessment, all teachers used exam results to assess students’
performance. One of the teachers used exams and quizzes and three of them used project
or performance tasks. In the evaluation of project performance tasks, teachers used
rubrics given in the textbook, but they changed the scores in the rubric to assess project
performance tasks. Three of the teachers raised the scores when evaluating. The reason
of this was to motivate students by giving high scores. One of the teachers stated, “I did
not face a big problem because | raised the project-performance tasks’ scores in order to

motivate the students” (T5).

To sum up, none of the participating teachers gave the correct definition of the concepts
in transformational geometry. The reason of this problem seemed to derive from the lack
of participants’ content knowledge. To overcome this problem, when teachers teach
transformational geometry, they give the definition by using examples. Most of the
teachers did not have self-confidence in teaching rotation. The reason for this poor self-
confidence might be the participants’ lack of visualization ability. All teachers said that
they had visualization problems because according to teachers they did not have

experience with such visualizations in their educational life.
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4.1.3. Suggestions Proposed by Teachers in Overcoming Problems Derived from
Themselves in Teaching Transformational Geometry

In this part, teachers’ suggestions or ideas for overcoming the problems they face are
explained. All teachers suggest that mathematics education courses in teacher education
programs should be improved to prevent lack of content knowledge. One of the teachers
stated :

“According to me, it is necessary to increase the number of courses related to
the art of teaching mathematics in the university curriculum. Also, the content
of the education courses should be enriched. The content of the courses
should be handled in more detail. There should be courses at university
education in which students can learn and discuss the challenges of a
teacher” (T3).

One of the teachers said: “At the university, the number of courses on the method of
teaching mathematics should be increased. These courses are taught as of second year in
the university” (T6).

Three of the teachers proposed that to improve their visualization ability of
transformational geometry, they need to have opportunities to improve this ability during
university education. At the university, more opportunities should be provided to pre-
service teachers to improve their visual abilities. In addition, two of the teachers
expressed their need for in-service training on this issue. They recommended that an
online video conference on the new topics in the curriculum like transformational
geometry would be helpful for them. New topics should be explained in the videos and

also teachers could ask questions about the difficulties that teachers face.

All of the participating teachers complained about the class size and they would
appreciate if the number of students in a class was reduced. One of the teachers stated, “I
want to provide individual care for every student in my class to help them understand the
lesson. To do this, class size must be reduced” (T3). Another teacher said, “I want all
students to solve questions one by one but in this condition it is not possible. The

Ministry of National Education should reduce the class size to 25 students” (T5).
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To summarize, all teachers suggested that mathematics education courses should be
increased and improved at university level. Most of the teachers expressed the need for
in-service education on transformational geometry in order to overcome the problems
they face regarding teaching transformational geometry. AIll of the teachers

recommended decreasing the class sizes.

4.2. Issues about Students

This section describes the perceived problems related to students, the reasons of these
problems and the ways teachers overcome them, and finally further suggestions of

teachers for overcoming these problems.

4.2.1. Problems Related to Students in Teaching Transformational Geometry

The participating teachers stated that they experienced problems arising from students
while teaching transformational geometry. Based on the data obtained from teachers, the
problems were divided into some sub-themes. These sub-themes are the visualization
ability of students, students’ attitudes toward the course, and prerequisite knowledge of

students.

First of all, problems regarding students’ visualization of transformational geometry
will be explained. According to the participating teachers, most of the eighth grade
students have difficulty in rotation. Teachers argued that students have problems in
rotation because of their difficulties in visualizing rotation. Teachers stated that a few
students could make visualization easily, but the others could not. One of the teachers
said, “Students’ visualization ability is really poor. There are very few students who can

make visualization by themselves” (T1).

All teachers said that most of the students tried to memorize the rule of rotation in order
to make rotation. This rule involves finding rotated images of the shapes not visually,

but by using the ordered pairs of the points on that shape. For instance, to rotate the
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point (3,-2) around the origin 90° clockwise they just change the sign of the x intercept
and interchange the numbers, and as a result obtain (-2,-3). According to teachers, this
approach caused a problem because students had difficulty in remembering the rule of
rotation. Three of the teachers claimed that students had to learn visualization but that
visualization could not be taught. They claimed that some activities improved students’
visualization ability but students should make effort to improve the visualization ability.
The following excerpts illustrate some of the teachers’ views about the problem of

students’ visualization ability and all the other teachers think in the same way.

“Especially, students cannot rotate polygons’ angles except for 90 180 ¢
270° and 360° We need to make students think about the visualization of
shapes. This is very difficult. We cannot do this. Students have to understand
by themselves. They just want to memorize the rule of rotation because they

did not understand it themselves and the teacher did not teach visualization”
(T4).

“Students cannot rotate the shape visually. There is really a trouble about
rotation. Students cannot imagine the shape, and then they want to memorize
the rule of rotation ” (T5).

“Students cannot visualize the rotation of a shape. If they know the rule of
rotation, they apply it. Unfortunately, most of the students do not know the
rule of rotation” (T6).

Students’ attitude toward the course was another issue raised by the participating
teachers. They generally complained that students did not give importance to the course.
Most of the students thought that mathematics was very difficult. Because of this, they
were not willing to learn mathematics and more specifically transformational geometry.
All of the teachers said that most of the students had negative attitudes toward
mathematics. Because of this, they were not paying attention to the lessons. They did not
study for the lessons by themselves and they did their homework in a sloppy and

incomplete manner.

Another problem related to the students is the lack of their prerequisite knowledge. All

teachers mentioned that students had problems as regards their prior understanding of
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prerequisite concepts related to transformational geometry. Students did not understand
transformational geometry because they could not do addition and subtraction operations
of integers. They do not know what the coordinate system is and how they can use it.
They have lack of understanding of such concepts necessary to study transformational

geometry. The following citations exemplify this view:

“We have difficulties caused by students especially in eighth grade’s topic
which is rotation in transformational geometry,. This is due to lack of
information from previous years. In fact, if they had learned previous class’
topics, we would not have problems. Students in eighth grade still do not know
operations in integers. How can | teach rotation? | think this is the biggest
problem for us” (T3).

“Prerequisite knowledge of the students is very important and unfortunately
there is a great lack of prerequisite knowledge. When 1 start a new topic, |
have to recall the past years’ content. This situation takes a lot of time.
Because of this, | always have to solve simple examples and | cannot solve
enough problems in the new topic” (T6).

All of the teachers mentioned that the issues related to students depended on the grade
level. Teachers indicated that they faced many of the problems in eighth grade; they
observed almost no problem with sixth or seventh grade students. For example, one of
the teachers said,: “There is no problem in sixth grade transformational geometry topics

but I have problems with eighth grade transformational geometry topics” (T1).

Briefly, all of the participating teachers mentioned that there was a serious problem in
relation to students’ visualization ability in transformational geometry. They argued that
students could not make visualization of transformational geometry topics; specifically,
they cannot imagine rotated images of plane figures. Another problem is students’
attitudes towards mathematics. Many of the participating teachers stated that students
did not give importance to math classes. They did not pay attention to the topic and they
did not do homework; consequently, they did not understand the topics. Finally, most of
the teachers mentioned that students’ level of prerequisite knowledge was insufficient to

understand the topic. They lacked understanding of previous years’ topics.
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4.2.2. Reasons and Solutions of the Problems Related to Students in Teaching

Transformational Geometry

In this part, perceived reasons of the problems related to students in teaching
transformational geometry are explained. In addition, teachers’ ways of overcoming

these problems are explained.

Most of the participating teachers denoted that students did not have sufficient
visualization skills. For example, one of the teachers said, “Students are not familiar
with visualization. They just see the shapes and rotation shapes in the book. So, they do
not understand how rotation occurs” (T2). To overcome this problem, three of the
teachers tried to teach by using materials in order to provide visualization easily One
participant stated,, “I draw the coordinate system on a cardboard paper and rotate the
shapes in a coordinate system to provide visualization” (T5). The other three teachers
said that they were just giving the rule of rotation. One of these teachers stated, “I give
the rule of rotation to overcome the visualization problem because providing
visualization is very difficult for me. There is not enough concrete material and

technological materials or computers in order to provide visualization™ (T1).

All participating teachers thought that one reason of students’ attitude problem was the
lack of their basic mathematical skills. They stated that when students do not have
prerequisite skills, they do not understand the lesson. When they do not understand the
lesson, then they develop a negative attitude toward mathematics. The following excerpt

illustrates this view:

“A small number of students volunteer to listen to the lesson. Some of the
students did not know multiplication facts, and also they cannot do
multiplication and subtractions of integers. So, they do not care about the
lessons because they do not have any idea about the lesson. This situation is
really difficult for us. If I repeat the previous year’s lessons, there will not be
enough time for the new topics” (T1).
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To solve this problem, three of the teachers believed that if teachers can make students
like mathematics, their attitude toward mathematics will change. In this way, they will
try to understand mathematics and they will study their lessons. One of the teachers said,
“As a mathematics teacher, we have to change students’ negative viewpoint. [ know this
is very difficult but everything will be much easier after succeeding this” (T6). The other
three teachers thought that if students could pay attention in the mathematics lesson,

their attitudes would change. Otherwise there is no way they can help the students.

Two of the participating teachers believed that the reason underlying students’ lack of
basic prerequisite mathematical skills might be due to frequent change of mathematics
teachers in their school. One of teachers said, “Every year, the classes I teach changed.
This is a problem for students and for us, because | do not know how and how much was
taught by the other teacher” (T2). The other four teachers claimed that the reason
underlying the lack of prerequisite knowledge was caused by primary school teachers
who teach from grades 1 to 4. They stated that if middle school mathematics teachers
taught mathematics sufficiently, now they would not be facing this problem. In order to
overcome this problem, before starting the new topic, teachers gave a brief summary of
the previous years’ topics. One of the teachers remarked, “Before starting a topic, I

explained the previous topics; otherwise, students do not understand anything” (T3).

In summary, most of the participating teachers viewed that students’ do not have
sufficient visualization skills because they are not familiar activities of visualization
from the previous years. To overcome this problem, one of the teachers tried to produce
as many materials as possible. According to the participating teachers, the reason of the
students’ attitude problem is students’ lack of basic mathematical skills. Two of the
participating teachers claimed that the reason underlying this was the change of teacher
every year and middle school mathematics teachers’ poor mathematics teaching
performance. To overcome this problem, participating teachers give a brief summary

before starting to a new topic.
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4.2.3. Participants’ Suggestions for Overcoming Students’ Problems in

Transformational Geometry

In this part, teachers’ suggestions for overcoming students’ problems in transformational
geometry are explained. Teachers proposed only a few suggestions regarding this
problem.

All the teachers participating in the study suggested making use of technology. They
claimed that the students in class would pay much more attention in mathematics class
and overcome the problem of visualization If the use of technology were made more
prevalent, According to the views of teachers, if the use of technology becomes more
widespread, transformational geometry instruction for teachers, and understanding the
topic for students may become much easier and unproblematic. For example, one teacher
said, “I believe that if a projector and computer are installed in the classrooms, problems
arising from students will reduce to minimum. According to me, technology is a must to

reduce these problems” (T3).

One of these suggestions, as proposed by four of the participating teachers, was that a
the same teacher should continue to teach across years. They stated that to prevent the
prerequisite knowledge problem, the same mathematics teacher should continue teaching
in all grades. To illustrate, one teacher remarked, “I think, if a teacher started a class,
s/he should continue with this class. A change in teachers affects students negatively”
(T5).

Three of the participating teachers suggested that mathematics teachers should teach
mathematics classes as of fourth grade. Primary school teachers should teach
mathematics just in first, second and third grade. One of the teachers stated, “I
absolutely think that mathematics teachers should teach mathematics as of fourth grade

in order to prevent the prerequisite knowledge problem” (T2).
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All of the participating teachers stated that students should be willing to listen to the
lesson. They stated that the textbook should be changed in order to attract students’
attention. One of the teachers said, “There should be more educational games in the

textbook so that we can draw students’ attention to the lesson easily” (T1).

4.3. Issues about Resources

This section describes the perceived problems originating from the resources, the
reasons underlying these problems and the ways teachers overcome them, and finally
the suggestions proposed by teachers for overcoming these resource problems.

4.3.1. Resource Originated Problems Experienced by Teachers in Teaching

Transformational Geometry

Interview data indicated that teachers face problems arising from resources while
teaching transformational geometry. According to the data obtained from teachers,
problems were divided into some sub-themes. These sub-themes are materials, textbook,

curriculum, and the resources of the Ministry of National Education.

All participating teachers argued that lack of concrete material and technological
materials was the biggest problem for teachers especially in transformational geometry.
For example, there is no projection or computer in the participating teachers’ schools.
Teachers have too many problems in teaching transformational geometry due to lack of
concrete material and technological materials. One of the teachers expressed his/her

view as follows:

“There is only a board and a board marker in our school as material. In
rotation, | have to draw a coordinate system and also a shape on the board.
When | rotate the shape, | have to draw the coordinate system again. It takes
too much time. | can work on just two or three questions in the lesson. This
many questions, is certainly not enough in rotation. Classes are crowded and
there is not enough technological material. How do you expect to teach in
these circumstances?” (T5).
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Not many teachers use hand-on manipulative. Only two teachers design activities and
concrete materials from cardboard and use them in class. To illustrate, the teachers who

developed his/her own concrete material said as follows:

“I myself prepare my own material. In our previous school there was an
overhead projector. | used to use it to compensate for the lack of technology,
but this school does not even have this. So | design activities using
cardboard when | have time and use them in class. And | benefit from them
a lot. So if there were a little more material, we could teach more
effectively” (T6).

However, most of the teachers stated during the interviews that they would use an

overhead projector if it were available.

All the participating teachers expressed the same idea. They want a projection and a

computer in every classroom. Otherwise, they cannot provide visualization in rotation.

Teachers also mentioned problems regarding the textbook they were using. None of the
participating teachers used a textbook. There were not enough questions in the textbook
and the type of the existing questions was not similar to the ones in SBS. Activities were

not appropriate to all public schools. To illustrate, a teacher said:

“Questions in the textbook are open-ended and based on interpretation but in
SBS all the questions are multiple choice. Moreover, the difficulty levels of the
questions are not the same as the questions in the book. If students want to
pass the SBS with a good score, they have to prepare for it with a test book
because the questions in the text book are not enough. Doing some activities
[given in the textbook] is really difficult because there is no concrete material
and technological material and also there is not enough time in the
curriculum.” (T6)

Another problem regarding the textbook is the description or the explanation of the
concepts or procedures. All participating teachers mentioned that the explanations of the

topics were insufficient in the textbook. All teachers claimed that when students study a
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topic in the textbook on their own, they should understand the topic, but with our
textbook it is impossible. One of teachers stated:

“If students did not come to the lesson, later they should study the topic in the
textbook, but [with these textbooks] they cannot. Our textbook depends on
teachers. First, the teacher explains the topic, and then the student should
study the topic from the textbook. Explanations in the textbook are very
difficult for students to understand, even sometimes for us. All the
mathematics teachers | have ever seen, including myself , do not use the
textbook. The textbook is certainly not useful.” (T2)

The next problem stated by the teachers was about the mathematics curriculum. All
participating teachers stated that the time specified in the curriculum was not enough for
the rotation topic in eighth grade. They said that the allocated time for translation and
reflection was sufficient, but time for rotation was not sufficient for eighth grade
students to gain a sound understanding. The following utterance illustrates one of the

teacher’s views:

“I have enough time to work on problems in translation and reflection but in
rotation, time is a big problem in eighth grade. Time given for rotation in the
curriculum is not enough. During this time students do not understand
rotation because | can work on only a few questions in the given time. If | had
enough material, | could solve many more questions so that the topic could be
understood by students.” (T3)

The last problem was about the resources of the Ministry of National Education. All
participating teachers thought that the website of the Ministry of National Education was
not useful for teachers. When they wanted to get information about the topics that had
recently been added to the curriculum, such as transformational geometry, they could not
reach the information about these topics on the website of the Ministry of National
Education. In addition, they said that the ministry did not conduct in-service training
about how teachers could teach such recently added topics. One of the participating

teachers’ views exemplifies this:
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“I expected some informative data on the website of the Ministry of National
Education when | faced a problem about teaching. In teaching rotation, | had
difficulties during lecturing. After the lesson | looked at the website of the
Ministry of National Education in order to solve my difficulties. | thought maybe
they could provide me with information that would help me but there was
nothing about rotation on the website.” (T1)

To summarize, the greatest problem in relation to materials is the absence of
technological materials. All participating teachers complained about the lack of
technological materials. Still, all the participating teachers claimed that they did not use
the textbook because the questions and activities in the textbook were not enough. They
used different testbooks in the lessons. Also, activities were not appropriate for all
schools’ physical environment. The textbook was not parallel with SBS. They thought
that the given time for translation and reflection was sufficient but the time given for
rotation in eighth grade was definitely not enough. Lastly, the website of the Ministry of
National Education does not respond to the teachers’ problems. Also, teachers
complained that the Ministry of National Education did not provide in-service training

on problematic topics like rotation.

4.3.2. Reasons and Solutions of the Resource Originated Problems Experienced by

Teachers in Teaching Transformational Geometry

In this part, perceived reasons of the resource originated problems experienced by
teachers in teaching transformational geometry are explained. In addition, teachers’

ways of overcoming these problems are explained.

Two of the teachers prepare their own material in order to overcome the problems they
face related to resources. One of these teachers stated: “In rotation, visualization is
necessary. [ have to prepare materials for my lesson” (T1). The other teachers do not
prepare materials, so they teach the course by direct instruction. All participating
teachers thought that the Ministry of National Education should provide concrete and

technological materials for all schools. One of the teachers said, “I cannot do anything

51



about lack of materials. If ministry provides materials for school, we can teach

especially the geometry topics easily” (T3).

The participating teachers stated that they did not use the textbook in their classes. To
overcome the perceived problem of textbook, all teachers said that they were using other
test preparation books. One of the teachers said: “When I prepare for a class, I use

different test preparation books to find different questions” (T4).

All the teachers said that one reason for the time problem in the mathematics curriculum
is the lack of students’ prior knowledge. Before starting the new topic teachers give a
summary of the previous year’s topics. According to teachers, it takes extra time to
overcome students’ lack of understanding in prerequisite concepts. One of the teachers

said, “I give a summary of the previous topics, then I start the new topic” (T2).

To sum up, two of the participating teachers produced their own material to overcome
the material problem. None of the participating teachers used the official textbook. They
used test preparation books when they needed questions to use in their classes.
Moreover, to overcome the problem of time originating from students’ lack of
understanding of the prerequisite concepts, all participating teachers were reviewing the

previous topics in class.

4.3.3. Further Suggestions of Teachers for Overcoming Resource Originated

Problems Experienced in Teaching Transformational Geometry

In this part, teachers’ further suggestions for the problems regarding resources are
explained. One of these suggestions put forward by all of the participating teachers is
that a computer and a projector should be installed in all classrooms so that teachers can
provide visualization. Four of the teachers suggested having smart boards in all classes.
However, the most important requirement for teachers is a computer and a projector.

One of the teachers said:
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“I would like to teach transformational geometry topics by using dynamic
geometry software like Geometer’s Sketchpad. I can make translation with a
single click instead of drawing shapes on the board, which takes a long time.
Using technology facilitates visualization of transformational geometry. |

think students’ visualization ability will be developed by using technology.”
(T6)

All participating teachers claimed that the textbook must be updated and some changes
should be done. For example, examples given in the textbook should be more attractive.
The number of different types of examples should be increased. Explanation of topics in
the textbook should definitely change. When students study the topic in the textbook on
their own, they should be able to understand the topic. Question types should be changed
because they are not parallel to the questions in the SBS. As a result, all participating
teachers demanded a change of the textbook from the beginning to the end so that the

textbook could be more useful. One of the teachers stated:

“In my opinion, to make the textbook more usable, examples, questions,
explanations of the topics need to be changed. One day a student asked me
why the Olympics of the year 2004 were mentioned in the question. Wasn 't the
Olympics held again since 2004? He is right. The textbook must be updated.
Questions, examples, explanations of the topics have to be revisited.
Especially the questions in the textbook should be parallel with those in SBS
because each student may not receive a test book.” (T5)

All participating teachers thought that there was no lack of information in the
curriculum, but time was not sufficient for eighth grades. Teachers argued that time
devoted to rotation in eighth grade should be increased. They wanted rotation lessons in

eighth grade to extend from two hours to at least four hours.

Four of the participating teachers suggested that the Ministry of National Education
should place on their website different types of activities, which are applicable for
different conditions. One of the teachers said: “When I visit the website of the ministry, |
should find different things from those that are available in the textbook. Some helpful

resources for teachers should be placed on the website” (T4). Three of the teachers
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suggested that there should be video conferences or in-service training for recently

added topics. One of the teachers stated:

“There should be in-service training for newly added topics like
transformational geometry because when a student says that he/she did not
understand these topics, | cannot predict which point the students do not
understand. Preparing seminars will be difficult and expensive but I think they
can make video conference seminars.” (T5)

In summary, all participating teachers stated that instructional materials should be
available in every school. They also suggested a computer and a projector to be
installed in each classroom. Also all participating teachers suggested that textbooks
should definitely be revised. According to the participants, the allocated time for
teaching rotation should be increased in the curriculum. Finally, they want seminars or

video conferences for newly added topics like rotation.
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CHAPTER 5

DISCUSSION AND RECOMMANDATIONS

The main purpose of this study was to identify and describe middle school mathematics
teachers’ problems about transformational geometry. Specifically, this study focused on
teachers’ problems regarding transformational geometry, the difficulties they faced, and
the suggestions they proposed as possible solutions for their problems during the
implementation of transformational geometry. In this chapter, the major findings of the
study is summarized and discussed under three main categories, followed by

recommendations for future research.

5.1. Discussion on the Teacher Issue

In this study, the participants mentioned the challenges they faced in teaching
transformational geometry. In this section, the findings in relation to the teacher issue
are discussed.

It is stated in the literature that teachers’ lack of content knowledge has a negative
impact on students’ teaching; hence, if teachers understand the topic in depth, they can
select effective activities (Ball, 1990). The deficiencies in teachers’ content knowledge
have a negative impact on student success (Monk, 1994). One of the findings of the
study in relation to teachers, which was obtained as a result of the interviews held with
mathematics teachers, is that teachers may have problems in content knowledge of
transformational geometry. Most of the teachers who participated did not give
definitions of concepts in transformational geometry during the interviews. In
conclusion, teachers should know the content knowledge and mathematics in depth for
effective teaching performance as supported by the findings of the study. Keles’s (2009)
study consistent with this finding. He stated that teachers have lack of content
knowledge about newly added topics
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The other important finding of this study was that both mathematics teachers and
students have deficiencies in perceived visualization ability.. Teachers’ deficiencies in
spatial visualization may be a contributing factor in the difficulties students face in
learning transformational geometry, especially in the rotation topic. According to
participants of this study, when teaching transformational geometry, both teachers and
students experienced difficulties in making visualizations. In the literature, several
studies are consistent with the results of the present study. For example, both students
and teachers have difficulties in understanding and the visualization of the notions of
reflection, rotation, and translation (Desmond, 1997; Edwards & Zazkis, 1993; Law,
1991).

The findings of the study showed that participating teachers had difficulty in carrying
out activities because of the lack of material and technology. Thus, lack of material and
lack of technology are other important factors affecting the implementation of the
process of transformational geometry. The teachers stated that when they tried to use
activities in teaching transformational geometry, they could not implement most of the
activities, because there was not enough material and technological tools, and the
activities took too much time. When teachers taught rotation, they wanted to use
materials in order to demonstrate it visually. When they used computers, dynamic
geometry tools or concrete materials, students learned the topic more effectively.
Similar to the findings of the study, Kalender (2006) stated in his/her study that the
most important reason of the problems teachers experienced in teaching the topic and
implementing activities was the lack of material. Yet in another study by Erduran and
Tataroglu (2009), it was stated that the problems teachers faced during teaching and
implementation of activities derived from lack of materials and the difficulty in finding

them.

The addition of new topics to the curriculum caused an increasing workload for the
participants, especially for the mathematics teachers in this study. This situation might

have caused teachers to have time management problems in teaching transformational
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geometry. Especially in rotation instruction, the time allocated was not sufficient for
teachers, which result in problems in time management. This finding has been
commented on and supported by the study of Erbas and Ulubay (2008), in which many
sixth grade mathematics teachers complained from both excessive content and lack of
time, claiming that implementing the activities in the curriculum took too much time
due to lack of material and a lack of visualization ability. They believed that if the
content of the curriculum was reduced, this problem would disappear. Also Erbas and
Ulubay (2008) commented that an increase in the duration of the mathematics lesson

was unrealistic within the weekly program of grades 6-8.

The participants also recommended an increase in the duration of the mathematics
lessons in order to implement transformational geometry. Teachers suggested that the
time allocated for translation and reflection was sufficient but the time allocated to
rotation should be increased to 4 hours. They suggested that there should be a
consistency between the content load of the curriculum and the time allocated. As
reported in Erbas and Ulubay’s study (2008), teachers complained about the shortage of
class time to cover all the content objectives with activities suggested in the curriculum.
Erbas and Ulubay (2008) commented that curriculum developers and policy makers
should seriously consider narrowing the content and allowing teachers and students

more time to study the concepts.

According to the findings of the study, teachers do not feel competent in the newly
added topics, especially in rotation. They feel the need for training programs that could
support them. They claimed that in-service training seminars could be of benefit to
them. Gurblz (2009) stated that teachers having received in-service training are more
successful than the other teachers. As seen in the findings of our study, teachers should
attend in-service training on the newly added topics (e.g., transformational geometry) in
order to be more successful. There are studies in the literature that supports this
conclusion. For example, Bikmaz (2006) aimed to determine some issues that could
lead to misunderstandings in the curriculum and explain and justify why they could be

misunderstood. Bikmaz revealed that teachers, who were to put the changes in effect,
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were not supported with respect to the implementation of the new program and left on
their own. It was concluded that teachers needed in-service training in especially the

newly added topics and how these topics could be taught but did not receive it.

Teachers also suggested that, in undergraduate education, some courses on the new
topics like transformational geometry should be added, because if teachers learn newly
added topics at university, they will be able to teach these topics more effectively. The
teachers participating in the study said that they would have experienced fewer
problems if they had received more courses at university on mathematics instruction.
They claimed that the content of the undergraduate courses should be parallel to the
curriculum outlined by the Ministry of National Education and that they should be

specified in relation to the courses they were to teach after graduation.

Similar to this finding, in a study by Ulubay (2007), it was stated that a good leadership
is necessary to motivate teachers to implement the recommended activities and topics.
The Ministry of National Education or education faculties of universities can meet this
requirement. Parallel to the findings of this study, in the study conducted by Isik, Ciltas
and Bas (2010), it was indicated that since teaching was a profession of expertise,
special attention should be given to teacher education in terms of content education,
training in methodology, and teaching practices and that the education issue should not
be left to chance. The reorganizations in education should be reconsidered from this
perspective: Teaching practices should be increased, the pre-service education courses
that teachers are to receive should be reorganized so that they sufficiently meet the
needs of teachers in their teaching practices after graduation, and the number of elective
courses should be increased. Moreover, they arrived at the conclusion that the courses
based on teaching experience and practices offered at the education faculties should be
designed more carefully and professionally, and then in-service training programs

should be organized.

Based on the findings of the current study, it can be suggested that high quality support

to inexperienced teachers in teaching transformational geometry should be provided.
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Although all teachers have such a need, findings of this study suggested that teachers
with less experience may need further attention; hence, contact should be maintained
with teachers having completed their teacher education programs, especially during
their first years in the teaching career. The finding of a study by Isler (2008) supports
this finding of the study. Isler also arrived at the conclusion that all teachers, primarily

inexperienced teachers, should be given support.

5.2. Discussion on the Student Issue

One of the findings regarding students is that students have a negative attitude toward
mathematics. According to the teachers participating in the study, because students
display a negative attitude toward mathematics, they experience problems in
transformational geometry as well. Teachers claimed that the negative attitude of the
students caused students to display behavioral habits like not paying attention to the
transformational geometry lesson or to the problems solved in class, and not completing
their homework. The role of attitude is significant in whether students are successful or
not and in their level of motivation (Coban, 1989). Taking into consideration the
findings of the study as well, it can be said that if the negative attitude of students can
be changed, a higher level of success can be achieved in transformational geometry.
Identifying students’ attitude toward mathematics lessons at the right time will make
significant contributions to their future educational life and, thus, the quality of
education can significantly be improved. One reason found, as a result of a study by
Ozyiirek (1992; 2002), for the negative attitude students displayed toward mathematics
lessons was the crowdedness of classes. The studies in the literature confirm this
finding. For example, in a study by Tasdemir (2009), students were found to display a
negative attitude toward mathematics lessons, and it was claimed by Tasdemir that
knowledge and experience were important means to eliminate negative attitudes and

that negative attitudes should be eliminated as early as possible.

Another finding of the present study in relation to students was that students had lack of

knowledge from previous years. In the studies by Zembat (2007), Ersoy and Duatepe
59



(2003) and Faydac1 (2008), it was stated that it was a prerequisite for students to have
knowledge in many concepts to understand transformational geometry. All the teachers
participating in the present study also indicated that students experienced problems in
terms of their level of readiness. Teachers claimed that because students lacked the
prerequisite knowledge, the desired level of success in transformational geometry could
not be obtained.

Another finding in the present study in relation to students was that, just like the
teachers, students also lacked the visualization ability. The teachers participating in the
study asserted that there were deficiencies in the visualization ability of students. Based
on the claims of the teachers, it was found that one of the reasons underlying the
problems experienced in transformational geometry could be the lack of visualization
ability of students. According to the teachers, if the visualization ability of students can
be developed, a higher level of success in transformational geometry can be achieved.
This finding is in consistency with the findings of other studies in literature (Desmond,
1997; Edwards & Zazkis, 1993; Law, 1991).

5.3. Discussion on the Resource Issue

Although in literature there are studies showing that teachers’ lack of knowledge in how
to use materials (Babadogan & Olkun, 2007; Keles, 2009; Yenilmez & Cakmak, 2007)
and lack of sufficient number of materials were major barriers to teaching
transformational geometry, one of the most important findings of the present study is
that there are not enough hands-on and technological materials in schools, neither are
there computers and projectors in all the classes. According to the participating
teachers, in order to teach transformational geometry effectively, material and
technology usage is a needed. The participants maintained that when a school’s physical
facilities were not suitable, it was difficult to implement transformational geometry. In
the literature, several studies are consistent with the results of the present study. For
example, the teachers who participated in a study by Keles (2009) claimed that they

experienced difficulties during their teaching practices owing to lack of material and
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physical environments. In another confirming study conducted by Kalender (2006),
what was most frequently emphasized by the teachers was that the equipment and

material to be used during instruction were not met.

Another finding of the present study in relation to resources is that teachers want to
make use of technology, but they do not have the facilities to do so. The teachers
participating in the study claimed that if they could explain transformational geometry
by making use of technology, the topic could be more easily understood by the students.
Thus, it has been concluded that if technology could be made use of, problems
experienced regarding transformational geometry will be reduced and a higher level of
success in transformational geometry can be reached. Participants pointed out the lack
of technological materials such as computer and projector and that it was difficult to
implement transformational geometry when they lacked the necessary facilities,
materials, and the technology, as confirmed by other Turkish studies (e.g., Kartallioglu,
2005; Yenilmez & Cakmak; 2007 Yilmaz, 2008). They suggested that the classrooms
should be equipped with technological devices and that mathematics laboratories should
be established (Yenilmez & Cakmak, 2007).

In addition to these, Olive (2000) stated that when teachers use dynamic geometry
materials like computer programs, students can understand the topic more effectively.
Very similar to this finding, in a survey study by Fendi (2007) aimed to define the
proficiency levels of primary school teachers in technology use, it was found that all the
teachers felt more or less the need to learn how to use technology in class. Different
from the findings of the present study, a study by Isman (2002) on teachers revealed
that teachers did not know computer programs (PowerPoint, Word, Excel) and did not
use the projector, the computer, or the overhead projector.

In the current study, some teachers emphasized that using smart boards would be
beneficial in the teaching of transformational geometry. They claimed that if smart
white boards were installed into the classrooms, material and technological equipment

needs would be met to a large extent. Teachers claimed that the use of smart boards
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could increase the students’ level of attention, motivation and participation and, thus,
decrease their negative attitude toward mathematics. The findings of the study revealed
that the use of smart white boards at schools could decrease the problems experienced
in transformational geometry. The advantage of the smart board most commonly quoted
in related literature is that they increase students’ level of motivation (Smith et al.,
2005). In a study by Shenton and Pagett (2007), which supports the finding of the
present study, it is stated that in interviews both teachers and students highlighted the
positive impact of learning by means of the smart board upon student motivation. In the
same study, it was stated that one teacher who taught the lesson utilizing the smart
board described her students as being totally motivated, interested and focused.

Ersoy (2006) highlighted that the textbook was the most important resource for a
teacher when a library or an Internet connection did not exist in the teaching context.
Therefore, this study showed that more emphasis should be given to reviewing the
textbooks by considering the teachers’” views with special attention. Textbooks must be
completely renewed. The participating teachers forecasted that geometry education
would be successful, but they pointed out that the textbooks should be improved
continuously. In addition, the participants observed that the textbook was not sufficient
in many aspects: the content, examples, exercises were insufficient, and also there was a
gap between the questions in the course book and those in SBS, which is a result

confirming Cakir’s (2006) study on 4th grade mathematics textbooks.

One other finding of the present study was that, according to teachers, the success rate
in transformational geometry classes that were crowded was low. In this study teachers
maintained that they needed to implement far more activities in transformational
geometry lessons and that in order to provide visualization, the fewer students there
were, the higher and the success rate would be. Furthermore, the participants pointed
out that crowded classrooms were not suitable to implement activities especially in
transformational geometry lessons. Moreover, how transformational geometry should
be implemented in crowded classrooms is an important question that should be

answered (Bal, 2008). In total, it can be suggested that teachers need less crowded
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classrooms in order to implement transformational geometry effectively. The
curriculum studies on how to carry out instructional activities should be done according
to the numbers of students in classrooms. Therefore, decreasing the number of students
will increase the efficiency of the curriculum. Studies in literature also confirm this
finding. Gomleksiz and Bulut (2007) found in their study that teachers having class
sizes that were between 21 and 30 had significantly positive beliefs in respect to the
objectives than the other teachers who taught 31-40 and 41-50 students in one
classroom. Similarly, Keles (2009) and Erbas and Ulubay (2008) postulated in their
study that it was difficult to lecture and implement activities in crowded classes and that

the level of success in such classes were low.

According to the results of related research conducted in Turkey and other countries, the
most common complaint of teachers is the lack of time for planning and instruction and
the number of students in the classrooms (Constantinos et al., 2004; Ross et al., 2002).
As mentioned in literature, it was also found in the present study that the time allocated
to transformational geometry in the curriculum was not sufficient. According to the
teachers participating in the study, increasing the time allocated especially to
transformational geometry can decrease problems. The teachers recommended that
curriculum makers of this topic make amendments in the curriculum. Therefore,
increasing the time for mathematics education within the weekly program in the
curriculum seems necessary for transformational geometry. If this increase is not
possible, reorganizing the curriculum in a way that more time will be available for
teachers and the implementation of subject matter is necessary. Ulubay’s (2007) study
supports this finding. In addition, Keles (2009) suggested in her study that the number
of lesson hours allocated to mathematics be increased, which is parallel to the findings
of the present study.

In the present study, the teachers claimed that the ministry did not sufficiently support
them in relation to the newly added topics (such as transformational geometry) with
which they had problems. They complained that when they experienced problems, they

could not find any helpful resource or activity on the official website of the ministry,
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nor could they find any in-service training seminar organized by the ministry. The
teachers suggested that a system be developed where they could easily reach an official
of the ministry and solve their problems when they felt the need. The findings of the
study, based on teachers’ views, revealed that in the ministry should increase its support
to teachers so that problems experienced in transformational geometry instruction can
be minimized and so that the topic can be taught more effectively. Despite the fact that
the necessity of training was documented, most studies indicated that when the newly
added topics were taught, teacher training was generally underemphasized (Bal, 2008;
Babadogan & Olkun, 2006; Bulut, 2007; Halat, 2007; Kartallioglu, 2005; Yapict &
Leblebiciler, 2007). These findings are in consistency with those reported in the studies
of Keles (2009) and Kalender (2006) in which it was stated that the ministry should

support teachers.

According to teachers, objectives of transformational geometry are enough and clear in
the mathematics curriculum of fifth grade to eighth grade. There is not any problem
about objectives in curriculum. In the curriculum, transformational geometry is often
emphasized. Besides, enough attention to the transformational geometry has been given
in the curriculum. Curriculums of five to eight grades are given in the appendix B in

order to show the objectives of transformational geometry.

5.4. Implications

Based on the findings of this study, several implications for teachers, teacher educators,

curriculum developers, and the Ministry of National Education could be deduced.

First of all, by taking the findings of this study into consideration, the number of
undergraduate mathematics methodology courses in faculties of education, departments
of mathematics education can be increased and the content of the current courses can be
increased and reorganized. In addition, if the time allocated in the curriculum can be
increased so that teachers can implement more activities and have more problem

guestions solved in class, learning outcomes regarding transformational geometry can
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be improved. By taking into consideration the findings of the study, the curriculum
makers can increase the time allocated to transformational geometry.

Also, curriculum developers, textbook authors and researchers could consider the
present study while preparing guide books for teachers. In the curriculum, three lesson
hours are devoted for this topic but it is not sufficient. In other words, the number of
transformational geometry lessons allocated to these topics is important. Thus, the

objectives of this topic and the lesson hours might be raised.

By making use of the findings of this study, mathematics teachers can become aware of
the problems they may face regarding this topic. If teachers experience similar problems
while teaching transformational geometry, they can overcome their problems by using

the suggestions proposed in the study.

By taking into consideration the findings of this study, the Ministry of Education can
become aware of the problems experienced by teachers, their deficiencies and the
support they request. The findings of this study can also enable the Ministry of
Education to acquire information about the revision of textbooks and what to pay

attention to when doing so.

Furthermore, this study can enable the Ministry of Education to become aware of how
serious the deficiencies of schools are and how important the use of technology is for
teachers. Thus, the need for technological equipment may be met. The findings in the
study regarding the smart white board can contribute to the ministry’s taking action to

distribute smart white boards to schools.

Finally, by taking the findings of the present study into consideration, the Ministry’s
support system via the Internet website, which teachers’ request, can be realized and
teachers can be supported. In this way, valuable contributions can be made to solve

teachers’ problems.
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5.5. Recommendations for Further Studies

In the present study, the main purpose was to investigate middle school mathematics
teacher’s problems in transformational geometry instruction. Moreover, in the study, it
was aimed to define the teachers’ suggested solutions to overcome these problems. In

this part, recommendations are suggested for further studies in the view of the findings.

Classroom sizes should try to be lowered since individual needs are important during
transformational geometry instruction. Hence a similar study might be conducted by
investigating the importance of class size in teaching transformational geometry.

Interviews were used as a means of data collection in this study. A similar study can be
conducted by both interviewing and observing mathematics lessons by video-recording
in order to compare teachers’ views expressed in the interviews and their practices in

the mathematics lessons.

This study mainly analyzed teachers’ views on transformational geometry and hence a
similar study might be conducted by investigating the students’ views. Moreover, no
study has been found on the relation between textbook questions and those in SBS. The
findings regarding teachers’ views on SBS in this study constitute a starting point for

future studies.

This study was conducted only in urban schools in a single city, so it could be repeated
in more than one city, village settings and also schools in district areas. The effects of

certain factors might be compared in order to document the differences.
The current study was conducted on middle school mathematics teachers’ problems

concerning transformational geometry. Further research can be carried out on teachers’

problems in other mathematics topics.
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5.6. Last Words

According to my observations, the teaching of transformational concepts takes time and
because there is not enough materials and technological equipment (such as computers),

drawing shapes on the board will be very difficult and time consuming.

As a mathematics teacher, | have similar concerns like the ones expressed by the
participants in this study. Since | worked in a tutoring office, | could not implement
some activities to the best of my ability because of lack of materials and technological
equipment, especially computers. Also, | completely agree with the participants that
time is not enough in order to perform the requirements of the transformational
geometry. Similar to the participants’ views, I want curriculum developers to increase
the number of transformational geometry lessons in order to decrease problems related
to time and | also believe that the textbooks should be revised. In addition, to capture
success in transformational geometry, technological tools are a must. Finally, the
curriculum of the mathematics education departments should be including more courses

on teaching mathematics in middle school.
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APPENDICIES

APPENDIX A

Interview protocol

Sevgili meslektasimiz,

Ben Orta Dogu Teknik Universitesi kdgretim Matematik ve Fen Egitimi bdlimiinde
Yiiksek Lisans yapmaktayim. Doniisiim geometrisi konularmin 6gretimi sirasinda
karsilastiginiz  sorunlariniz ve bo sorunlarla bas etme yoOntemleriniz hakkinda
goriislerinizi dgrenmek istiyorum. Istediginiz zaman goriismeyi yarida kesebilir,
begenmediginiz sorular hakkinda goriis belirtmeyebilirsiniz. Kisisel bilgileriniz ve
doniisiim geometrisi konularinin 6gretimi sirasinda karsilastiginiz sorunlariniz hakkinda

goriisleriniz kesinlikle gizli tutulacaktir.

Tesekkiir ederim. Serap ILASLAN
OoDTU Yuksek Lisans
Ogrencisi
GORUSME SORULARI
Kisisel Bilgiler

Kag yildir 6gretmenlik yapiyorsunuz?

Daha 6nce nerelerde ¢aligtiniz?

Hangi Universiteden mezunsunuz?

Yasimiz:

1- Doniisiim geometrisi, dteleme, yansima, donme ve Gtelemeli yansimay: kisa olarak
tanimlayabilir misiniz?

2- Donlisim geometrisinin ilkdgretim matematik derslerinde yer almasi ile ilgili ne

diistindyorsunuz?
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-Doniisim geometrisi konusunu ve bu konuya yonelik 6gretimi ve etkinlikleri ilk
gordiigiiniizde neler hissediyorsunuz ?

-Sizce Ogrenciler i¢in kolay mi, zor mu?Kolaysa neden, zorsa neden?

3- Ders islenisinde yasadiginiz zorluklar nelerdir? Bu zorluklarin nedenleri nelerdir?

-Bu zorluklarin {istesinden gelebiliyor musunuz? Gelebiliyorsaniz nasil istesinden
gelebiliyorsunuz? Gelemiyorsaniz neden iistesinden gelemiyorsunuz?

4-Size gore programin doniisim geometrisi ile ilgili kazanimlart simif ortaminda
gerceklestirilebiliyor mu? Gergeklestiriliyorsa nasil gerceklestiriliyor,
gerceklestirilemiyorsa neden gergeklestirilemiyor?

5-Doniisiim geometrisi 5, 6, 7. ve 8. smif etkinliklerini uygularken zaman problemi
yastyor musunuz? Ogretim programinda (miifredatta) verilen stre yeterli mi? Yeterli
degilse ne kadar siireye ihtiyaciniz vardir?

6- Ilkogretim matematik dersi &gretim programmi (5-8. Siniflar) incelediniz mi?
Incelediyseniz dgretim programinda doniisiim geometrisi ile ilgili yeterli bilgi var mi?
Yoksa neler eksik?

7- 5., 6., 7., ve 8. sinif matematik ders kitaplarini/calisma kitaplarini/6gretmen kilavuz
kitaplarinin doniisim geometrisi ile ilgili kisimlar1 incelediniz mi? Sizce yeterli mi,
yeterli degilse ne yapiyorsunuz ve nelerin olmasini isterdiniz?

8-Doniisiim geometrisi kismu ile ilgili derslere hazirlanirken hangi kaynaklar1 kullaniyor
sunuz? Bu kaynaklardan nasil faydalaniyorsunuz? Bu kaynaklarin yeterliligi konusunda
neler soyleyebilirsiniz?

9-Doniisiim geometrisi kazanimlar1 dgretiminde materyalleri (simetri tahtasi, noktali
kagit, cabri,matematiksel programlar) kullaniyor musunuz, kullaniyorsaniz nasil
kullantyorsunuz?Bu konuda yasadiginiz zorluklar nelerdir? Bu zorluklari asmak icin
neler yapiyorsunuz?

10-Dontisim  geometrisi etkinlikleri O0grencilerin bu konuyu o6grenmesini ne kadar
saglayabiliyor?

-Size gore doniislim geometrisi aktiviteleri 6grencilerin donilisiim geometrisi becerilerini
gelistiriyor mu, gelistiriyorsa nasil gelistiriyor ? Gelistirmiyorsa neden gelistirmiyor?

- Size gore doniisiim geometrisi konularmi o6grenciler igin giindelik hayatlarinda

kullanabilirler mi, kullanabilirlerse nasil kullanabilirler?
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11-Farkl derslerde (fen bilimleri,resim,v.s.) donilisiim geometrisi kullaniliyor mu?
-Diger derslerle doniisiim geometri arasinda bir iliski var mi1?Varsa nasil bir iliski var?
-Ogrencilerin doniisim geometrisi kazanimlari ile farkli dersler(fen bilimleri,resim,v.s.)
arasinda iliski kurmasimi kolaylastiracak birsey yapiyor musunuz, yapiyorsaniz neler
yaptyorsunuz? Yapmiyorsaniz neden yapmiyorsunuz?

12-Doniisiim geometrisi kazanimlarinin = 6gretiminde Ogrencilere ne gibi proje  ve
performans gorevi veriyorsunuz?

-Bu 6devleri degerlendirirken zorluklarla karsilagiyor musunuz? Karsilasiyorsaniz ne
tarz zorluklarla karsilagiyorsunuz? Bunlarin istesinden gelebiliyor musunuz?
Gelebiliyorsaniz  nasil  gelebiliyorsunuz?  Gelemiyorsaniz  neden  {istesinden
gelemiyorsunuz?

13-Matematik dersi 6gretim programinin donilisiim geometrisi konusunun 6gretimine
yonelik alanla ile ilgili bilgi becerilerinizi nasil degerlendiriyorsunuz?

-Matematik  programinin  doniisiim  geometrisi  kismimin  istenildigi  sekilde
uygulanabilmesi ile ilgili ne tip egitimler aldiniz, tiniversitede hangi dersleri
aldiniz?Hizmetigci egitimlere katildiniz m1?

-Yaptiklarinizin size ne gibi katkilar1 oldu?

14-Eklemek istediginiz birsey var m1?
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APPENDIX B

5-8 Mathematics Curriculums

6. SINIF GEOMETRI OGRENME ALANININ ALT OGRENME ALANLARI VE KAZANIMLART

GEOMETRI OGRENME ALANI
ALT OGRENME ALANLARI KAZANIMLAR TOPLAM
1. Degru ile nokta arasmdalki tligkiyi agpiklar.
2. Dogru pargast ile 1;:1m aciklar ve sembolle gastent.
Dogru, Dogru Parcas ve Ism 3. Bir dogru parcasina eg bir dogru parcasi inga eder. 5
4. Avm dizlemdeki k1 dognomn birbirlerine gére dununlanm belirler ve sembolle g@sterr.
3. Uzavda bir dogru ile bir diizlenun ihigkisin belirler.
1. Agmn ditzlemde ayirdif bélgelen belirler.
Acilar 2. Bir agrya es bir ag1 inga eder ve bir agryr iki eg agiya ayinr. 3
3. Komygu, timmler, biitimler ve ters acilarm dzelliklerini agiklar.
Cokgenler 1. Cokgenlen inga eder. 1
S - 1. Eslik ve benzerlik arasindaki iligkiy agiklar. -
Eshik ve Benzerlik 2. Es ve benzer gokgenlerin kenar ve ag dzelliklerim belirler. =
Démiisiim Geometrisi 1. Oteleme hareketini agiklar. .
' 2. Bir seklin ételeme scmmda olugan gérimtisini msa eder. =
Orvitntii ve Siislemeler l Cokgenler lle";plr:gens.e. bilgelerin eg ve benzerlerini kullanarak rimfiiler olagtuur. 3
2. Oteleme 1le siisleme vapar.
Geometrik Cisimler 1. Prizmalann temel elemanlarm belarler. -
ome 1simiet 2. Es kitplerle olusturalnmg yaplarm farkh vonlerden gérimiimlerini gizer. =
TOPLAM 17
6. SINIF GEOMETRI OGRENME ALANI
A0AL KAZANIMLAR ETKINLIKLER ACTEKLAMALAR

1. Oteleme hareketini agiklar.

iz Kaydirak veya kizakta kayan cocugun, egimli ve diizzim bir zeninde hareket eden
oyuncak otomobiling esintisiz bir havada gondere cekilen bayragm, gergin bir ip
dizerindeki boncugun, sirgili kapmm, sabit ving kovasmin hareketlerindeki komom
degigiklikleri incelenerek dtel in bir in bir yerden bagka bir yere belirli bir
dogrultu ve yonde kayma hareketi oldugn fark ettirilir.

{1 Oteleme hareketini igeren spor dallan
hangilendir?

1. Bir geklin dtelems sommda
ologan périmtusini inga eder.

DONUSIM GEOMETRISI

i Kalemtirag, silgi, kalem vb. malzemealer bir cetvelin kenan fizermde belirtilen birim
kadar otelenir.

< 3 i o Dl Tl i S T T R T T T

i Tangram pargalan wveya kartondan haznlammg gokg ] bélze dellerinin
yerleri; noktah, kareli veya 1zometnk kagit dizerinde ¢izilerek belirlenr. Diaha sonra
bu modeller ételenerek varilan yerde tekrar gizilir. Otelemenin yomit ve dogrultusu ile
kag binm vezunlukln olduzu agiklanr.

i Noktal, izometrik veya kareli kigtlar dizerinde gokgenlerin hangi yoénde ve kag
binm &telenecefi belirhilerek gorintiisiingin ¢izimini yapmak 1gin bir baglangig kéges:
segilir. Bu kégenin ételeme altmdaki gérimtiisi i3aretlendikten sonra difer kogeler igin
de aym 15lem tekrarlanir. Elde edilen noktalar burlegtmilir.

3 birim saga Steleme 3 birim saga 1 birim asagrya dteleme

[1] Otelemede sekln durngunum,
bigiminin ve boyutlarmm aym kaldiz
vurgulanr.

[1] Bir 3eklin kendisiyle fteleme
altmdak: gérintiisinan eg ve simetrik
oldugu ve bu tir simeiniye Gteleme
simetrisi demldif vurgulanr.

[f] Dmamik geometrt yazhimlan
kullamlabilir.

[MOtelemenin farkl: bir simetri tari
oldugu ve dofru simetrisiyle
karigtmlmamas: gerektifi vurgulanmr.
{1 Oteleme simetrisi ile dogru simetrisi
arasindaki fark: ve benzerligi agiklayan

bir paragraf yazmiz.

4% Eshik ve Benzerlik
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7. SINIF GEOMETRI OGRENME ALANININ ALT OGRENME ALANLARI VE KAZANIMLARI

CEOMETERI OGRENME ALANTI

7. SINIF GEOMETRI O GRENME ALANI

ALT OGRENME ALANLARI HKAZANIMLAR TOPLAM
1. Bir dogrunun @zerindeki veya dizindzki bir noktadan bu dogruya dikme inga eder.
1. Bir dofu pargasimm ecrta dikmesini inga eder.

Dozrular ve Acilar 3. Bir dogruya dizindzki bir noktadan paralel dofm inga eder. 5

Eruls o 4. Aym ditzrlemde olan G dofrunun birbirine gére durnmlarim belivler ve inga adar.
5. Yondeg, ig, ig ters, dig ve dig tars agilan belitleyerek isimlendirir.
6. Paralal iki dofrunun bir kesenle vaptif: agilann e olanlanm ve biatiinler elanlarim belirler.
Y 1. Cokgenlerin kagegenlerini, ig ve diz agilarmi belirler. -

Colgenler 2. Dortgenlenin kenar, ag1 ve koyegen dzelliklerini belirler. =
1. Cekgenlari karsilagtirarak ey olup olmadiklarime belirlar ve bir gokzens o3 gokzenler olugturur.

Ezlik ve Benzerlik 2. Cokgenleri karsilagtirarak benzer olup elmadiklanm belirler ve bir gokgene benzer cokgenler 2
elagturur.
1. Cembernn dzelliklerini belitler ve gember modeli inga eder.
2. Cembenn dizlemde ayiwdign eleri belirler.

Cember ve Daire 3. Cember ile dofrumun ilizkisin: belirler. 5
4. Cember veya dawrede mearkez ag1 ve gew yavlan belirler,
£, Ay yayi géren merkez agimn slgiisi sevre aguun olgnsi ava aki ilizkiyi belirler.
1. Damresel silindirin temel elemanlanm belirl sa eder ve aguumnm gizer.

Geometrik Cisimler 2. Yazlermin farkh vénlarden gérimimlerine pizimleri verilen yapilan, birim kilplarle olugturar ve 2
izometrik kigida gizer.
1. Yansimay: agmklar.

Diniisiim Geometrizi 2. Donme harekatini agiklar 3
.3 Dzlemde bir nokta etrafinda ve belutilen bir agrya gove jekilleri déndirerek gizimini yapar.

. 1 Cokgensel bilze modelleniyle bir bélgeyi dézeverek sisleme vapar.

Oriintd ve Sizlemeler 2. n ﬂokgeme_ bélze modelleniyle olugturulan siislemelerdeki kedlan belirler. 3
3. Yansima, dteleme ve ddnme hareketlen ile siisleme vapar.

TOPLANM 23

AO0A. KAZANIMLAR ETKINLIKLER ACIKLAMALAR
1. Yansumay: agiklar. iy Masa dizerine tam agiloug kitabin sayfalan, suyun kenarmda dik duran bir nesnenin | [] Dinamik geometri yazilimlan
kendisi ile sudaki gorimtisi, aglr kapanir ¢ift kanath otomatik kapilar vb. model | kullamlabilir.
almarak “yansimanin dofrayva gore simetri {(ayna simetrisi)” oldugu fark ettinilir.
[ Seklin kendisi ile yansimasimn eg
i Ters yambmy olan yamlar bir ayna yardmmyla okutularak aynadaki gérimtinin | oldugu vergulanm.
yansmma oldugu, yansimada seklin bigim ve boyutunun degismedigi, sadece zeklin
yoninin ters gevrildigi ve yerinin degistigi fark ettivilir. [ Bir geklin simetrizi olugtmulurken
seklin fizerindeki her noktadan
simetri eksenine dik milip uzatldiz
we eksenin difer tarafinda bu
noktanmn eksena agit olan
‘5 uzakhiindaki nokta izaretlenersk
= simetrik noktanin bulundugn
x] hatilatilar.
g : 7 Ambulans tasitmin émiimdeks
= weya kareli kigtlara clzeder “AMBULANS” yamsimn nigin ters
2 vazldifim agiklayimz.
E . 7 Asagudakilerden hangisi yansima
= . C- simetrisine sahiptir?
. Af .
2 A e 2 \V4
simetri ekseni A
.4 B .
S » [\ /]
ABCD paralelt nmn simetri ek: gire yansiilmasindan sonra 4'B'C'D" )
paralelkenan olarak bulunur.
4% Eslik ve Benzerlik
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A0A, KAZANIMLAR

ETKINLIKLER

ACIKLAMALAR

DONUSUM GEOMETRISI

2. Dénme hareketin aciklar, | @ Saatin yelkovam, rizgir giln, salmeak, yelpaze, perv
N pencere kolundak: hareketlar gazlemlensrak dénme hareketing
hareket: clduzu fark etinlr.

LI

. !

-

ane, kapr ve
bir pamber

gy Patates bask: yaptinlarak dénme harsketi gézlemlenir.

LI

mdll

-

T

=

deziztizl vargulamr.

['1 Dénme hareketi ve dénme: pomil sirasiyla,
gember ¢izme ve pemberin gizim yona ile
lisk:ilendirlir

Azzzda gizginim sagmda verilsn jekillerdan
hangileri g1z n selunda vertlen jekillerin
déndimlmisadin?

AHEEP D
ONTHOOOO

L2136/ [ H s

AOAL KAZANIMLAR ETKINLIKLER ACIKLAMALAR.
3. Diczlemde bir nokta etrafinda ve | &9 [ Saatin akrep ve yelkovanmmn bagh
belirtilen bir agiya gore sekilleri ﬂlﬂggukpfm, rizgar gulundleh pimin,
démdiin flzIminl ¥; 5a. Al oturag: tagiyvan plern veva
erek yapar Kareli kigit izerine gizilmi dizlemsel | zincirlerin baglandsf verin dénme

DONOSUM GEOMET RIS

Cogme pezs:
o

T

Diopmea hareketnm oy

arkezi

AN

Déopme bareketnin merkes

sekil, C noktas: etrafinda (zaatin yénimde) 90° hareketinin merkezi oldugn kegfettinlir.
dondinilerek gizimi yapulir.

[ Yelkovamm ilk durumu ile sen
durmmunmm olugturdugu agiya “dénme
agis” denildifi belirhibir.

[1Ceyrek dénmenin 90° lik dénme,

Sekil, A noktas: fmda (sast yGninin yanm dénmenin 180° ik dénme oldugu
tersine) 1807 dindirilerek (noktaya gére wurgulanar.
simetri) ¢izimi yapihr.

[ 180" lik doénmenin merkezil donme
(noktaya gére simetri) oldugu agiklanr.
[ Bir 3ekil kend: merkezi etrafinda
déndirildiaginde 360° den kiigik agih
dénmelerde en az bir defa kendi=i ile

& Asaiadaki geklin kigattan modeli kesilir. Kesilen model, merkezinden raptive ile C“:%"?;Ta_ bu yeklin dinme simetrisine
kigda tutturulur ve kigt fwerine smulan gizilin. Model, saat yéniman tersine | S22P oldufu vurgulamr.
dondirilerek gizimiyle (kendisiyle) hangi apilarda gakigtigs belirlenir,

= -

hareketinin merkezi

Dénme sirazinda seklin kendisiyle cakisbii agilarm 3607 'den kiigik oldugn
vurgulanarak bévlesi gekillenn, ddnme simetrisine sahip sekiller oldugu kegfettinlir.

o

[1Dinamik geometn: yazbhmlan
kullamlabibir.

" Kare, dikdértgen, egkenar figgen,

dilzgiin beggen ve dizgin alhgenin
hangi donme aglannda dénme
simetrisine sahip oldugmmu bulumez.

Dénme
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DONUSUM GEOMETRISI

¥, 7 —
! Orjjinden ve A noktasindan gegen O4
I | gizdirilir. 04 ile saat yoniinin tersinde
| i 9071k ag1 yapacak bigimde OM 13mm
1 : gizdirilir. ou 13 iizerinde 34 'ya egit
T uzunluk izaretlenerek 4" kégesi elde
L} I LY adilir.
\ \
= i .
C = = T
x E x
[ [ ol
y,
lkl
\ f = = )
A OL ve 0K uzerinde B ve ¢ kogelern aym vintemle
B elde edilir.
c I Déndiriilen noktalar birlestitlerek 4'5'C’ figgen: elde
= = /Ll I\ edilir.
ESNEFAY \
LY NENN
) y C|
£l ~ X

8. SINIF GEOMETRI OGRENME ALANININ ALT OGRENME ALANLARI VE KAZANIMLARI

GEOMETRI OGRENME ALANI

ALT OGRENME ALANLARI

EAZANIMLAR

TOPLAM

f'ggenler

1. Atatink iin matematik alamnda vaphg: salismalann dnemim agiklar.

gzenm ki kenar uzunlufunun toplam veya farks 1le nginei kenarmmem vzunlugu arasmdalki
iligkiyi belirler.

3. Uggenin kenar uzunhiklan ile bu kenarlarm karsisindaki agilann &lgileri arasmdaki iligkivi
belirlar.

4. YVeterh sayida elemammmn élgitler: verilen bir tigzent gizer.

8. Ugzende kenavortay, kenar orta dikme, agiortay ve vitkseklizi insa eder.

. Ugzenlerde e5lik sartlanm agiklar,

. Ugzenlerde benzerlik sartflarm agiklar.

. Pythagoras (Pizager) bagmtisim alugturur.

- Duk ngzendeki dar apilann trigonometrik oranlanm baliler.

Geometrik Cizimler

. Prizmayi mnga eder, temel elemanlanm belirler ve viizey agmimum gizer.
. Piram:di inga eder, temel elemanlarn: belirler ve viizey agimmim gizer.
. Boninin teme] elemanlanm beloler, inza eder ve ylizey agqimimim gizer.
. Kiirenin temel elemanlanm beluler ve inga eder.
5. Bur ditzlem 1le bir geometrik cizmin ara kesitm belirler ve inga eder.
6. Cok yiizliler: sunflandinr.
7. Cizimler: verilen yapilan gok kuplilerle oluytumr, gok kaplalerle elustumlan yapilann
zérimimlerini gizer.

o e k- -

Oriinti ve Sislemeler

1. Dogru, gokgen ve cember modelleninden &rimtiler inga eder, gizer ve bu érimtilerden
fraktal olanlan belirlsr.

Déniigim CGeometrisi

1. Koordinat ditzleminde bir gokgenin eksenlerden birine gove yansima, herthangi bir dogm
boyunea Steleme ve erijin etrafindaki dénme altinda gériintilenim belirleyerek qizer.

2. Geometrik cisimlerin simetrilering belirler.

3. Sekillerin ételemell yansimasiu belirler ve inga eder.

1z Diiztimi

1. Bir kiipun, bir prizmams bell: bir mesafeden gérunimuonin perspekif ¢izimini vapar.

TOPLAM
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ADA

EAZANIMLAR

ETKINLIK ORNEKLERI

ACTKLAMALAR

HE

=
Q
=
-
-

1. Geometrik cis
simetrilering belirler.

iy Orenciler

1. Kip ve dikdortzen prizmanmn;

ikt wiizlennin paralel olan kenanmn orta dikmelennden ve
viiz koseganlavinden gagen diizlemlere gére simetrik olduklarm:

b. Karplikl yizlerin merkezlerinden gegen dogrular ve har bir kégegenleri
etrafindaki 180° lik dénmelsrde degizmez kaldigim,

1, Dawesel silindinn;
a. Ekseni etrafindaki her bir doumede degizmez kaldigm,

b, Ekzeninden gagen diizlemlare ve eksam dik olarak ortalayan diizleme gére
simetrik oldugum,

i etrafinda her bir dénmede degizmez
kaldizim ve ekzenden gegen her bir diizleme gore simetrik oldugunu,

3. Dénel dawrssel konmm, eks

4, Kuremin, her gap1 etrafindaki donmede degiymez kaldizimi ve her bar

sapmdan gecen dizlemlers gore simetnk eldugunu,

&, Egkenar uggen, ikizkenar dggen, kare, diizgin altizen ve dizgim sekizgen
piramitlerin;
a, Eksenleni etrafinda donmelerin degizmez kaldizim,

b, Simetrik ditzlemler olduklanm

uygun moedsller: dzerinde gézlemlayerek va da inga ederek kegfederler.

[NKipin ekseni etrafindaki 30" 1k
dénmelerde degizmez kald:z vurzulan.
[NDiizzun beygen, dizzin alhigen prizmalann
simetrileri ile degismez kaldiklan dénme ve

dinme eksanlari, gereksinim duyulursa

figgen prizma ile egkenar iiggen
etrilent ve donmelerds
mez kaldiklan belirlenir.

veya jekil buliman kupler verilm:
déndiiraldiizinde hangi gifiler bubirinin
aymst olur?

[

,] h
@

e
] g
P L
L] ; L] ]
d
AQA, KAZANIMLAR ETKINLIK ORNEKLERI ACIKLAMALAR
3. Sekillerin Gtelemeli yansimasim g5 Diiz bir toprak vol boyumea ciplak ayakls yiriven bir kimsenin ayak izlen | [JOtelemeli vansimada highir
belixler ve insa eder. ° model almarak bir zeklin dtelemeli yansimasmn, biv dogru boyunca Stelenip | noktamm ve ya a dogruzundan
aym dogruya gére yansimas: oldugu sezdinlir: bagka highir dogrumm =abit
kalmadiz vurgulamr.
[N Bir zeklin, bur dogru beyunca
yansimasindan sonta telenmigi ila
— Stelenmizinden sonra SUAZIN
‘é aym eldugu vurg
£
= 2 ve 3. sekil karplagtmlarak agagidaki gdsterimin aym oldugu fark ettinilir.
z AN AN AN

s Ok Igi Btk hbhotoul Dasy Bt [ | JUyan 403 Ders It Miskilencirme £ Diger Dersterte Mishalendirme
ADAAlC

renme Alan
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8. SINIF GEOMETRI OGRENME ALANI

AOA KAZANIMLAR

ETKINLIK ORNEKLERI

ACTKLAMALAR

1

iy Ogrenciler, } 1 A(2.3), B(3,2) ve C(1,1) olarzk verilen bir

1. Eoordinat diizleminde bir gokg
eksenlerden birine zore yansima,

gi bir dogru boyunca steleme ve
orijin etrafindak: donme altnda
garimtilerini balitleyerek gizar.

DONUSUM GEOMETRISH

figzenin y eksenine gére yansima altndaki gérimtisin gizerler.

AR A
B(3.2) = B (-3.2)

[1Dogruya gore dtzleme vaptinloken, x
wve  eksenleri boyunca belirtilen yénde ve
belirtilen bivim kadar, bitiin noktalann
paralel atelenecegt vurgulams.

[1Dinamik geometr: vazihmlan
Yullamlabil

C(L,1) = C 11

(xy) = ()

iy Ogrenciler, koordimatlan A(1,0),
bir yamugn x ekseninde 1 birim saga, v ekseninde 3 birim azagya (vey
gkzenine paralel 3 bidm azafiva, x eksenine paralel 1 biim s
ataleyerek gorintisinn gizerler.

+1

P
AQLD) = A,
B(3,0) = B'(6.-3)
C4.2) - CG-1)
D(2.2) = DG 7 {

S~

(2,3) = (x+a,y+b)
Gry) = (x+ly

4% Cebirsel Ifadeler

4% Eslik ve Benzerlik

ILKOGRETIM 1-5. SINIFLAR. MATEMATIK DERSI & SINIF OGRETIM PROGRAMI'NDY OCGRENME ALANLARL

O GCGRENME AL AN

LART

SAYILAR

GEOMETRI

OLCME

ALT OGRENME ALANLARI

ALT OGRENME ALANLARI

ALT OGRENME ALANLARI

Diogal Sayilarla Cikearma Islemi

Simetri

Laman: Olgme

L. En ok bes basamakh dogal sayilarla gikarma

i5lemini yapar.

1. En cok dért basamakl ki dogal sayimn

farkmm tabmin edar ve tahminind i3lem
somnonyla kKarsdlasunr

1. Do basamakh dogal saylardan 10 un,
L0007 e va 1000 e en gok dokuz kan olan dogal

sayilan zihinden gikamnr

4. Dogal saylarla grkarma iglemini zerektiren

problamlen ¢dzer va kusar

1. Cokgenlerin simetri dogrulanm belirler
Ve [izer

1. Drizlemsal bir seklin verilen simetr
dofmsuna gore simemisind gizer.

. Zamam algme bimmlen e izl
problemler gazer ve kurar

Swvlar: Olgme

Oriintii ve Siislemeler

1. Dazgin cokgansel bolzelen kullanarak
ve bogluk kalmayacak sekilde dogeyarek
siislems yapar

1. Lire ve mililtire birimlerini birbirine
démagtanir.

1. S dlgme birimlerinin kallanld:g
problemler cdzer va kurar

Hacmi Ol;me

Diizlem

1. Uzayi tasvir eder.
2. Ik: dizlemin birbirice gore durmmlanm
belirlar.

89

1. Bir geomatrik cismin hacmind standart
olmayan bir birimls alger.

1. Aym sayrdaki birimkipled kullanarak
farkh vaplar olustamr
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