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ABSTRACT

THE EFFECTS OF DYNAMIC GEOMETRY USE ON EIGHTH GRADE
STUDENTS’” ACHIEVEMENT IN GEOMETRY AND ATTITUDE TOWARDS
GEOMETRY ON TRIANGLE TOPIC

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

Supervisor  : Assist. Prof. Dr. Didem Akyliz

June 2015, 123 pages

The purpose of this study was to investigate the effect of dynamic geometry
based computer instruction on eighth grade students’ achievement in geometry,
attitudes toward geometry and technology compared to traditional instruction.
Moreover, it was aimed to get the students’ ideas about the effects of computer based
instruction and to interpret their learning process. The study was quasi-experimental
design that includes experimental and control groups. The sample of the study was
36 eighth grade students (18 students in experimental and 18 students in control
group) from a public elementary school in Ankara. The study was conducted
in the 2012-2013 academic year, lasting 16 lesson hours (four weeks). The
data were collected from geometry achievement test, geometry and technology
attitude scale. The quantitative analyses were carried out by using independent-
samples t-test analyses and correlation analysis. The results revealed that dynamic
geometry based computer instruction had a significant effect on students’

achievement in geometry compared to traditional instruction. The results also



indicated that dynamic geometry based instruction had a significant effect on
students’ attitudes toward geometry and technology compared to traditional
instruction. Correlation analysis showed that higher level of 8th grade students’
achievement in geometry associated with higher level of their attitudes towards
geometry. Moreover, open ended questions indicated that computers created a
dynamic learning environment which supported students’ learning process and

developed positive ideas about computer instructions.

Keywords: Dynamic geometry software, GeoGebra, Achievement in geometry,

Attitude toward geometry and Attitude toward technology.
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DINAMIK GEOMETRI KULLANIMININ SEKiZiNCi SINIF OGRENCILERININ
UCGENLER KONUSUNDAKI GEOMETRI BASARISINA VE TUTUMUNA
ETKIiSi

Samur, Halime
Y .Lisans, Ilkdgretim Fen ve Matematik Alanlar1 Egitimi Boliimii

Tez Yoneticisi : Yrd. Dog. Dr. Didem Akyiiz

Haziran 2015, 123 sayfa

Bu calismanin amaci bilgisayar destekli 6grenme ortaminin, geleneksel Ogretim
yontemiyle karsilagtirildiginda sekizinci simif 6grencilerinin  geometri basarilarina,
geometriye ve teknolojiye karsi tutumlarina etkisini arastirmaktir. Buna ek olarak,
ogrencilerin bilgisayarli 6gretimin etkileri ile ilgili fikirlerini almak ve 6grenme
stireclerini yorumlamak amaglanmistir. Calisma Kontrol ve deney grubunu igeren
yart deneysel bir calismadir. Calismanin Orneklemini Ankara ilinde bir devlet
ilkdgretim okulunda sekizinci siifta okuyan 36 6grenci (18’1 deney, 18’1 kontrol
grubu) olusturmaktadir. Calisma 2012-2013 6gretim yilinda gergeklestirilmis, 16
ders saati (dort hafta) stirmiistiir. Veri toplamak amaciyla, basari testi, geometri ve
teknoloji tutum Olgegi kullamilmistir. Elde edilen niceliksel veriler, yapilan bagimsiz
orneklemler t-testi ve korelasyon analizi ile incelenmistir. Analiz sonuglarina gore,
gruplar arasinda geometri basarisi testinden alinan puanlar arasindaki fark
istatistiksel olarak anlamli bulunmustur. Ayrica analiz sonuglarina goére, gruplar

arasinda geometriye yonelik tutum Olgeginden alinan puanlar istatistiksel olarak

Vi



anlamli bir fark gostermistir. Korelasyon analizi, 8. Sinif 6grencilerinin basarisinin
tutumlariyla iligkili oldugunu gostermistir. Buna ek olarak, acgik ucglu sorular,
bilgisayarlarin 6grencilerin 6grenme siirecini destekleyen dinamik bir 6grenme
ortami yarattigint ve bilgisayar dersine karsit pozitif diislinceler gelistirdiklerini

belirtmistir.

Anahtar Kelimeler: Dinamik geometri yazilimi, GeoGebra, Geometri basarisi,

Geometriye yonelik tutum, Teknolojiye yonelik tutum
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CHAPTER 1

INTRODUCTION

Instructional technologies are the effective use of technological tools in
learning and teaching. Everyday, the uses of them in classes are increasing and they
are becoming an important part of the school lives. The Principles and Standards for
School Mathematics (2000) states that “technology is essential in teaching and
learning mathematics and enhances students’ learning of different concepts.” Since,
technology supports problem solving, spatial thinking and reasoning skills in
mathematics and geometry lessons, the use of these kinds of technologies are

essential in mathematics classes.

Geometry that is the field of mathematics about spatial concepts, shapes,
figures and it takes an important place in school mathematics. The National Council
of Teachers of Mathematics (NCTM) expresses the significance of it in the
Principles and Standards for School Mathematics (2000) and expresses that
geometry provides an ability to interpret our environment and can be used as tools
for the study of other topics in mathematics and science. Geometry is the natural area
of the mathematics for the development of students' reasoning and justification skills
and in new mathematics curricula geometry teaching and improving these skills are
one of the major goals (MoNE, 2005).

In new mathematics curriculum, concrete models, drawings, and dynamic
software were recommended in geometry teaching to help students for seeing the
spatial concept and logical relations. Teaching of it serves various purposes in
different fields, such as architecture, building, structuring, designing and other
activities (Laborde, Kynigos & Strasser, 2006). New methods, tools and studies

about geometry teaching help teachers, teacher educators and curriculum developers.



Computers and calculators are also facilitator in learning of new concept. The use of
computers helps students to spend less time on drawing geometric figures making
calculations and give more time investigating relationship and learning mathematics
(Kersaint, 2003). Spending less time increases students’ motivation and attitudes and
provides a more positive feedback for slow-learning students. Additionally, students
gain individual self-learning experience by using technology (Kesan & Caliskan,
2013). National Educational Technology Standards (NETS) also expressed the
positive influence of technology and the importance of connecting curriculum and
technology. Therefore, the use of technology in teaching mathematics is essential in
terms of supporting teaching methods, students’ learning and curriculum

development.

Today, students are more proficient with the use of computers than their
families but the use of computers in their mathematics classes is limited in Turkey
(TIMMS, 2011). MoNE (Ministry of National Education) mathematics curriculum
also supports, use of technology in mathematics teaching. The use of calculators and
dynamic geometry programs are recommended in the curriculum and projects that
enhance the use of computers in schools funded by government (FATIH Project,
2012). These projects aim to increase the use of technology in the schools and make
it accessible to many schools. These technological improvements are important step

when that supports the students’ academic achievement and motivation.

Many studies showed that technology has positive effect on students’
geometry achievement (Myers, 2009; Sauter, 2001; Smith, 2010; Tayan, 2011; Ubuz,
Ustiin and Erbas, 2009; Yemen, 2009). Since technological tools give opportunity to
use multiple representations; they support students’ conceptual understanding.
Dynamic geometry software is one of the important technological tools that provide
students to construct activities in geometry lessons. Kokol Vojc (2007) states that
DGS can be considered as dynamic models of paper and pencil environment with the
dragging tool feature. By using these tools, students can visualize and move
geometrical objects. Geometersketchpad, Cabri 3D and GeoGebra are well-known

dynamic geometry software.

GeoGebra software that is used in this study combines both algebra and
2



geometry tools of other DGS. It is freely available and open source software. In
addition, more than 50 language options is available in both menus and
commands. GeoGebra gives opportunities to students for mathematical exploration,
supporting group work and discussion and generally it can make mathematics a more
practical subject (Hohenwarter & Fuchs, 2004). Its mathematically rich environment
and interactivity improve mathematical investigations. It also provides teaching of
various mathematical concepts such as algebra and geometry. Since it is freely
available, students can use it not only at school but also at home to do homework and

practice their work.
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Figure 1.1 GeoGebra Screen

There have been various studies which are focused on use of dynamic
geometry software and GeoGebra in Turkey (e.g. Filiz, 2009; Igel, 2011; Tayan,
2011; Ubuz, Ustiin and Erbas, 2009; Yemen, 2009; Zengin, 2011). These studies
show that the effect of using DGS on students’ achievement in different topics of
mathematics and different grade levels. Unlike from other studies, this study is based
on change of students’ achievement in geometry and attitude toward geometry on
triangle topic. Subject is chosen as “Triangle Inequality and Pythagoras Theorem”.
The participants were 8th grade students of a public school.



1.1. Purpose of the study

The purpose of this study is to investigate the effects of use of dynamic
geometry in eighth grade students’ achievement in geometry and attitudes toward
geometry and relationship between them. This study also attempts to get students’

ideas about computer instruction.
1.2. Problem of the Study
Research problems of the study are stated as:

What is the effect of dynamic geometry based instruction compared to the traditional

teaching on 8" grade students’ achievement in geometry?

What is the effect of dynamic geometry based instruction compared to the traditional
teaching on 8" grade students’ attitudes toward geometry in the triangle concept?

Is there a relationship between the attitudes and achievement scores of the students?

What are the student’s attitudes towards dynamic geometry environment for

experimental group students?
To investigate the problems, following null hypotheses are stated:

Null Hypothesis 1: There is no significant mean difference between the groups on the

means of the post test scores on “Geometry Achievement Test” after the treatment.

Null Hypothesis 2: There is no significant mean difference between the groups on the

means of the post test scores on “Geometry Attitude Scale” after the treatment.

Null Hypothesis 3: There is no relationship between the attitudes and achievement

scores of the students.
1.3. Significance of the Study

Geometry, the study of space and spatial relationships, plays a crucial role in

mathematics curriculum at all grade levels. NCTM (2000) stressed that spatial
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understanding is essential for interpreting and understanding our world. Students
who have a strong sense of spatial relationships and geometric concept are better

prepared to learn advanced mathematical topics.

Despite the importance of geometry, PISA (Programme for International
Student Assessment) and TIMSS (Trends in International Mathematics and Science
Study) reports show that Turkish students have low achievement in mathematics and
geometry tests. According to PISA 2009, Turkey ranks the 41st in science and
mathematics among 65 countries. That result shows that Turkish students have
difficulties in mathematics when they are compared to the students from other
countries. Moreover, TIMSS reports are similar to PISA results. TIMSS 2007
indicates that Turkey's educational achievement at the eighth grade is far below that
of other countries in the EU. In the same way, students have low mathematics
achievement in national examinations like YGS (University Entrance Examination)
and SBS (Elementary Students’ Placement Examination). Geometry problems are
the most common errors of the students in these examinations. This shows the
importance of geometry teaching. However, there are still some problems in teaching
of geometry. Therefore, there is a need to improve the teaching methods of geometry

and support teachers to use these methods.

In geometry teaching, the problem is giving many rules and formulas about
the subject. This causes that students memorize them without understanding. In
primary and secondary school geometry lessons, students are instructed with ragged
drawings and these drawings even make confusions about the subject (Kesan &
Caliskan, 2013). It has been tried to overcome this difficulty with use of technologies
in geometry lessons (MoNE, 2005). It is expected that worksheets created by
researcher and GeoGebra software used in this study can be helpful for use of
teachers in the classrooms. In this study, the courses were done in the computer
laboratory and student-centered environment was provided. In this process, teachers’
guidance supported the students’ learning. The students created geometric shapes
(triangle, line and angle) themselves by using GeoGebra tools and reached the
conclusions and formulas. GeoGebra helped to the students’ understanding of the

topic, attention and motivation to the subject. Even though, it is known that the use



of dynamic software supported the students’ learning and motivation, there are little
sources for teachers to use in their lessons. Researches showed that attitude towards
mathematics affects students’ learning of mathematics and achievement in
mathematics. In the literature, attitudes have been studied in relation to different
factors; academic achievement, use of computers and school life. The results of these
studies are not consistent. In some studies positive correlation is found between
academic achievement and attitude (Boyraz, 2008; Geng, 2010; Giin, 2011;
Mehdiyev, 2009; Myers, 2009; Souter, 2001). However, in some other studies, such
as (Eryigit, 2010; Klein, 2005; Yemen, 2009; Zengin, 2011) have found no
significant correlation between them. Therefore, relationship between attitude and

achievement investigated in this research.

In new mathematics curriculum (MoNE, 2005), it is suggested using dynamic
software in geometry lessons but in mathematics textbooks, there is no lesson plans
or activities about instructions with these tools. Lesson plans, activities and
worksheets developed for this study can be beneficial for teachers and students to use
technology supported lessons. Research results also indicated that geometry teaching
supporting the lessons with dynamic geometry software improve students’
understanding of geometric concept (e.g. Filiz, 2009; Icel, 2011; Kesan and Caliskan,
2013; Tayan, 2011; Ubuz, Ustiin and Erbas, 2009; Yemen, 2009; Zengin, 2011). In
this study, students solves problems, generalizes formulas and theorems by using
technology tools. This makes contribution to students’ cognitive abilities. The use of
dynamic environments also may help students to develop their visualization,
construction and reasoning skills (Dixon, 1997). It is also helpful for seeing the
relationships between geometric objects and their parts and interacting with figures
that are constructed by students. There have been many studies related to students’
ideas about geometry lessons with dynamic geometry software and its effects on
teaching middle school mathematics (e.g. Filiz, 2009; Icel, 2011; Tayan, 2011;
Yemen, 2009; Zengin, 2011). Unlike from other studies, this research was
implemented in a village school with limited technological facilities in rural area.
The students did not have computer accessibility in their home and they used
computer only mathematics lessons. Since not much studies has been applied in

such samples I explore GeoGebra’s potential and implications for geometry lessons

6



in middle school classroom practice in rural area. This quasi-experimental study
investigates the effect of using dynamic geometry software on students’ attitudes and
understanding of triangles compared to traditional teaching of these concepts in an
experimental-control group design. In this study, 8" grade students were taught the

subject triangles and technology based instruction was used as a teaching method.
1.4. Assumptions
The study is based on the following assumptions:

The students who participated in the study respond to the items sincerely and
accurately. Data collected under similar conditions for both groups. Students from
different groups did not have interaction and communication about the items of pre

and posttests before administration of these tests.
1.5. Limitations

Data are collected from a public school in Ankara. The sample of the study is
not randomly selected, it is convenient sampling. Therefore, findings are limited to

the sample of the study.

The teacher is also the researcher of this study. Therefore, teacher biases may

have influenced the results of the study.

The duration of the study can be a limitation of the study. Four weeks might
not have been long enough to have an effect on students’ achievement, attitudes

toward geometry and technology.
1.6. Definition of Terms

Computer Based Instruction: Computer is used as an important component of

teaching and learning environment.

Dynamic Geometry Software: Dynamic geometry software allows students to create
geometric constructions and manipulates them easily. Dragging, the dynamic

property of DGS, provides users with moving the elements of a drawing freely and

7



observing other elements (Goldenberg & Cuoco, 1998).

GeoGebra: GeoGebra is dynamic geometry software for teaching and learning
mathematics from middle school through college level. It combines the properties of

other software and it is also free to use (Hohenwarter & Jones, 2007).

Traditional Instruction: Traditional instruction is based on lecture and question-
answer parts. Generalizations, rules and definitions are explained firstly and then
examples are provided. The students listen and take notes in their own places
(Duatepe, 2004).

Achievement in geometry: The scores on the “Geometry Achievement Test” in this

study.

Attitude toward geometry: Attitude represents individual's degree of like or dislike

about geometry. In this study, the scores on the “Geometry Attitude Scale”.



CHAPTER 2

LITERATURE REVIEW

In this part, the literature about the study was presented in detail. The use of
technology in geometry education, literature about dynamic geometry software and
GeoGebra, students’ performances in geometry and mathematics and attitude toward

geometry were explained in this part.

2.1. The Use of Technology in Geometry Education

The power of the new technologies is one of the strongest factors in the
contemporary developments and evolution of mathematics and mathematics
teaching. In mathematics, new fields have been fostered with the advent of
computers. In education, importance of certain ideas have been promoted, some
problems and topics have started to be more accessible with the use of computers
and new ways were found to represent and function the mathematical information
about content, pedagogy and learning that we’ve never had provided before

(Goldenberg, 2000).

Since learning is not a one dimensional thing, there are some different aspects
of use of computers in the mathematics lessons. Teachers, educational theories and
beliefs, parents, curricula, students’ interests and aspirations, resources, cultural
expectations are some of them. Describing the roles of technology in mathematics
education and examining how they are affecting different content areas (arithmetic,
algebra, geometry, calculus, discrete mathematics, probability and statistics) are also
important aspect (Goldenberg, 2000). Heid (1997) expressed certain assumptions
and values of technology use in mathematics education. When technology



environments are used; there are four main principles that have the significance of
student centered education, experience of being mathematicians, enhancing learning
with reflections and redefinition of information in technology instruction.
Technology in mathematics instruction is student-centered and helps students to
construct their own knowledge. Moreover, students have the opportunities of
engaging in authentic mathematical experiences in terms of different aspects of use

of technology in mathematics instructions (Heid, 1997).

Moreover, the National Educational Technology Standards for Teachers
(NETS, 2008) expressed the considerations for technology integration in teaching
and learning mathematics. Firstly, concept and technology operation are one of these
concerns for teachers since teachers should decide how they will apply them to
mathematics-specific technologies and  what mathematics-specific concepts are
important in technologies. Secondly, teaching, learning and the curriculum are
another consideration for teachers. Teacher should think whether students learn
mathematics concepts before using the technology tools or not. Next, assessment and
evaluation are another teacher concern that is about how assessment different in a
technology-rich educational experience is. Lastly, social, ethical, legal and human

issues are important since there is a diversity of students accessing to technologies.

The new technologies contributed to higher-level mathematical thinking for
students. Computer algebra systems, technology-based laboratory devices
(calculator-based laboratory devices [CBLs] and microcomputer-based laboratory
devices [MBLs] ), graphics calculators, microworlds and dynamic geometry tools are
examples of these new technologies. Each helps to exceed the limitations of the
mind in different ways. Computer algebra systems help users produce symbolic,
graphical, and numerical representations and reason within and among them.
Calculator-based laboratory devices enhance students’ learning with collecting and
analyzing real-world data, and graphics calculators give opportunity to them to get
computational and graphical results. Microworlds and dynamic geometry tools
provide students with expressing, developing, and investigating mathematical ideas
(Heid, 1997). For example, while solving geometry problems, using dynamic

software highlights certain aspects of the problem and suppresses others when
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compared the ruler and compass using (Goldenberg, 2000). When problem situations
are selected properly, this motivates students to investigating the properties of
objects and relationships between them, in order to identify unclarities, ask questions
and make conjectures. Students’ abilities focused on reasoning and justification of
statements and their logical thinking are improved by verification and proof of
formulated conjectures. Geometry that is one of the important concepts of
mathematics supplies many interesting theorems and suggest students new
perspectives that reveal the beauty of geometric relationships and spatial concepts

and procedures (Lukac, 2010).

Geometry helps students’ justification and reasoning skills in everyday
situations (NCTM, 2000). Geometry is used in mathematical problem solving and
representations of real world situations. Different technological tools can be used in
school classrooms and these can do more than compass and straightedge.
Technological improvements enable applications of geometrical activities in
mathematics education. NCTM suggests that geometry can be learned using concrete
models, drawings, and dynamic software. Therefore, use of technology has a
significant role in teaching geometry concepts.

In literature there are many studies about the use of technologies in
mathematics education (Laborde, Kynigos & Strasser, 2006; Myers, 2009; Sauter,
2001; Smith, 2010; Tayan, 2011; Ubuz, Ustiin & Erbas, 2009; Yemen, 2009).

Laborde, Kynigos and Strasser (2006) explained effects of different
technologies on learning and teaching of geometry in their study. This review of
research is based on PME (Psychology of Mathematics Education) international
group work. It includes general theoretical approaches, specific technologies and
results from different researches. In the last thirty years, researches about new
technologies such as DGS (Dynamic Geometry Software) have increased. Euclidean
concepts triangles, quadrilaterals, geometric transformations, polyhedra,
measurements of areas and ratio and proportions are common research areas on the

use of technology for teaching and learning of geometry.

Smith (2010) compared the eighth grade students’ development in
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justification and proof by using technological and non-technological environment.
Students studied on definitions, properties, theorems, and classification systems
about the triangles. Experimental design was used in this study and experimental
group received treatment with Geometer Sketchpad in technology class. Findings of
this study showed that students in the technology class presented more arguments
than students in the non-technology class. Similarly, Myers (2009) examined the
effects of the use of technology on students’ mathematics achievement. The study
was based on the students’ mathematics test result of Florida Comprehensive
Assessment Test (FCAT). While Geometers Sketchpad (GSP) was used in the
teaching of experimental group, traditional method was used in the control group.
The 10th grade students from three public schools in Florida were participated in this
study. The findings of the study revealed a significant difference in the FCAT
mathematics scores of students who were taught geometry using GSP compared to
those who used the traditional method. For both of the studies, it was seen that the

tools and the abilities of technology enhanced students’ learning.

In a similar study, Ubuz, Ustiin and Erbas (2009) searched effects of
technology use on seventh grade students’ immediate and retention level of
achievement. This study was quasi-experimental design and 63 seventh grade
students in a public elementary school participated. Experimental group received
instruction with Geometer Sketchpad and control group took traditional instruction.
Results of the study revealed that students used dynamic geometry environment in
their lessons significantly performed better than those instructed in the traditional
environment. Students in EG group had clear definitions and explanations about the

geometric properties of the shapes.

Tayan (2011) also studied the effect of computer assisted instruction method
on 7th grade students’ success in teaching of linear equations and graphics. Data of
the study were obtained by using Mathematics Anxiety Scale, Achievement Test for
Linear Equations and Graphs, the written interview and focus group call.
Experimental method was used and experimental group received computer assisted
instruction and the other took traditional one. The research was implemented in the

spring semester of 2010-2011 academic years. Results of the study revealed that
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computer assisted instruction enhanced the students’ learning. In a similar study,
Yemen (2009) investigated the effect of technology assisted instruction on 8th grade
students’ achievement and attitudes on analytical geometry instruction. The pretest-
posttest control group experimental design was conducted to 50 eighth grade
students. “Analytical Geometry Achievement Test” and “Mathematics Attitudes
Scale” were used in data collection procedures. For both of the studies, students in
experimental groups had higher achievement scores than control groups. This was
also indicated that technology assisted instruction method was more effective than

traditional method.

Souter (2001) made an action research study to compare the effects of
technology enhanced instruction and traditional instruction in terms of students’
academic achievement, student motivation, and student attitude towards algebra. The
study included four teachers and 92 ninth-grade students in five algebra classes.
According to student achievement surveys, after using technology in the technology
enhanced classes (TE), 54% of the students had higher grades. Moreover, 62% of TE
students claim to be motivated to learn algebra, and 54% of TE students claim that
technology makes them more motivated. This result can be interpreted in such a way
that technology use in other topics of mathematics increases the student motivation

and achievement.

Use of technology supports students’ learning, achievement and motivation.
Dynamic geometry software that will be explained in the following part was one of

the important tools of technology environment.

2.2. Dynamic Geometry Software in Literature

Dynamic geometry software (DGS) are computer programs that allow one to
create geometric figures and then manipulate these constructions, primarily in plane
geometry. They are effective tool in the mathematics classrooms. This is the reason
of suggesting the use of dynamic geometry software in school curriculum (Clark &
Jeavonsen, 2002). DGS enhance the students learning. Nickerson (1995) explained
five categories how DGS help the understanding of students.
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e Facilitating Simulation: It helps students to construct the figures and produce
the representation of a geometric situation. For example, students can explore
a geometric situation such as angle properties and ratios within right-angled
triangles.

e Providing Supportive Environment: Students are able to make their own
construction such as constructing a perpendicular line, a point and a line.

e Dealing with Misconceptions: Students question their original knowledge
while constructing the geometric shapes and redefine it in the light of their
practical experience.

e Providing Dynamic and Interactive Representations: This is the property of
putting the students in control. Learners internalize activities by extending the
pointer on the screen.

e Promoting Active Processing and Discovery: Since this software have
mathematical construction design tool, the learner can construct simulations

and explore the different parameters within the limitations of the software.

The main learning principle in DGS is to provide diagrams that represent a set
of geometrical objects and relations instead of a single static diagram (Laborde,
Kynigos & Strasser, 2006). They also provide users with the exploring, investigating
and posing problems, and constructing flexible representations of situations on
symbolic and formal level and serve an ideal learning environment for studying
geometry. They add new tools to possible interactions of students with diagrams.
These new tools are unavailable in paper and pencil geometry. The range of
accessible geometrical constructions and solutions is widened with the use of them
(Straesser, 2001).

The first DGS appeared in the eighties (Laborde, Kynigos & Strasser, 2006).
There are presently seventy different DGS environments that have been developed
across the world. However, original DGS are no more than ten. Some of these DGS
which make contribution to investigations in mathematics education listed
alphabetically include: Cabri 3D (Laborde, Baulac & Bellemain, 1988), Geometer’s
Sketchpad (Jackiw, 1991), Geometric Supposer (Schwartz, Yerushalmy &

Shternberg, 1985). The Geometric Supposer is generally known as the origins of
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dynamic geometry software. Another commonly used DGS, Cabri 3D allows users
to build conic sections and investigate the different forms of perspective drawings.
Geometer’s Sketchpad is used as a tool for Euclidean, transformation and co-ordinate
geometry. All these constructing programs enhance students’ making and testing
conjectures.

There are numerous studies about the effects of the use of dynamic geometry
software on students’ understanding in geometry (Erbas &Yenmez, 2011; Furner &
Marinas, 2006; Gecu & Ozdener, 2010; Healy & Hoyles, 2002; Isiksal & Askar,
2005; Kepgeoglu, 2012; Pierce and Stacey, 2005; Sar1, 2012; Topcu, 2011).

Erbas and Yenmez (2011) investigated the effects of using a dynamic
geometry environment together with inquiry-based explorations on the sixth grade
students’ achievements in polygons and congruency and similarity of polygons.
Experimental design was used and groups were formed as 66 students (34 boys and
32 girls) in experimental group and 68 students (35 boys and 33 girls) in control
group. Experimental group received the instruction with a DGS, while the students in
the control group took textbook-based direct instruction. An achievement test was
implemented as pretest, posttest, and delayed posttest in both groups. In addition to
this, videotaped classroom observations were used in data collection for qualitative
analysis. According to the results, DGS together with open-ended explorations
significantly improved students’ performances in polygons and congruency and
similarity of polygons. Furthermore, students’ interest and motivation toward
learning geometry in the experimental group was far more than control group. Also,
students’ comments and interpretations during lessons and tests were more accurate
and advanced in the experimental group as they engaged more in the DGS.

Isiksal and Askar (2005) investigated the effect of spreadsheet and dynamic
geometry software on the mathematics achievement and mathematics self-efficacy of
7th-grade students. An experimental design was used in the evaluation of the study.
Experimental group took Excel and Autograph separately, and a control group took
traditional-based instruction without using any technological tools such as a
computer or calculator. In the assessment of the students' performance on
mathematics "Mathematics achievement™ test was used. "Mathematics self-efficacy”
scale and "Computer self-efficacy"” scale were developed respectively to evaluate the
self-efficacy expectation of the students with respect to mathematics and computers.

15



According to the results of the study, the Autograph group had significantly greater
mean scores than the Traditional group. However, no significant mean difference
was found between the Autograph and Excel groups and between the Excel and
Traditional groups with respect to mathematics self-efficacy. Additionally,
significant correlations were found among efficacy scores and achievement. In the
comparison of other groups with respect to the mathematics achievement and
mathematics self-efficacy, students’ scores of the Autograph group had the highest.
Moreover, Topcu (2011) investigated the effect of using spreadsheets on self-
efficacy beliefs in mathematics. The 10th grade mathematics students in a public
secondary school participated in the study. Experimental group received spreadsheet-
based instruction in algebra and control group took conventional instruction without
spreadsheets. Unlike from the study of Isiksal and Askar, results of this research
showed that students who received spread-sheet-based instruction had significantly
higher self-efficacy for algebra than those who received conventional instruction.

Healy and Hoyles (2002) investigated the role of software tools in geometry
problem solving and how these tools mediated the problem solving process. A
nationwide survey was conducted to 2459 students (aged 14-15 years) from 3
different schools in the same area of London; one was mixed-sex, one girl-only and
one-boy only. None of the students had used Cabri 3D before taking part in this
work. Computer activities were organized in four phases. In first phase, students
constructed geometrical figures and experimented the relationship with the advent of
Cabri 3D. In second phase, students organized their explanation. In the third phase,
they wrote a proof of one conjecture on the basis of their experimentation. In the last
phase, students were given a challenging problem and they were asked to construct a
figure with Cabri 3D using any of the tools with which they had become familiar.
The analysis of successful students’ responses revealed that dynamic software tools
helped student to move from argumentation to logical deduction in solution process.
However, answers of less successful students illustrated how software tools prevent
students from expressing their correct mathematical ideas and thus impede their
problem solution.

Furner and Marinas (2006) discussed the use of dynamic geometry software
to teach geometric concepts for kindergarten to grade 4. Hands on resources that
helped learner in technology environment were organized and Geometer’s Sketchpad
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was introduced to students. The study showed that dynamic geometry software
could be used at the K-4 grade levels as well as middle and high school students
since it helped students to understand the topics easily. Use of mathematics software
encourages elementary students to have an active role in their own learning. These
experiences are foundation for students that can construct ideas into abstract
mathematical relationships for future mathematics classes. DGS can be used for the
middle school, high school, or college student. Children are more advanced
technologically than they were five or ten years ago. Young students’ using of the
sketching software is an evident for this advancement (Furner & Marinas, 2006).
Gecu and Ozdener (2010) examined the effects of using digital photographs on
Geometers’ Sketchpad upon students’ achievement, and upon permanence of
knowledge. In this study, an experimental research model was used that involved a
control group which used Geometers’ Sketchpad, an experiment group which used
Geometers’ Sketchpad supported by digital photographs that exemplified daily life.
Finding of the study demonstrated that there was significant differences in terms of
achievement test results in favor of the experiment group. It emphasized that daily
life examples and activities, and relationship between them and subjects had a
positive impact on students’ achievement.

Moreover, Sar1 (2012) studied the comparison of effects of learning the
seventh grade primary rotation geometry subjects with Geometer’s Sketchpad and
GeoGebra on students’ success and permanence. While 48 students participated in
experimental groups and 24 students participated in control group. First experimental
group was taught the subject rotation geometry by using GeoGebra, second
experimental group took the lessons with Geometer Skethpad and control group
received the traditional pen and pencil method. According to results, computer aided
teaching methods were more effective than traditional methods in terms of learning
rotation geometry.

Similarly, Kepgeoglu (2012) examined the effect of using dynamic
mathematics software, teaching of continuity concepts on pre-service mathematics
teachers’ achievement and conceptual learning about these concepts. Experimental
design was used and 40 second grade pre-service elementary teachers were chosen as
a sample. Control group received traditional instruction; experimental group took
some courses in which interactive worksheets were prepared by using GeoGebra
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software. The findings of the research showed that post test scores of the participants
in experimental group were higher than the control group’s. Learning limit concept
with GeoGebra had a positive effect on achievement of limit and continuity.

Pierce and Stacey (2005) stated that use of dynamic geometry with real world
context help students to learn mathematics. Real world images and dynamic
simulations provide opportunities for students to collect data and gain mathematical
understanding with the use of multiple representations. Students can use the
traditional tools of the pen and paper classrooms but the computer established
positive associations, color and clarity. Dynamics Geometry software provides
advantages for this purposes. GeoGebra is one of these software and it will be

discussed in the following part in detail.

2.3. What is GeoGebra?

GeoGebra is open-source dynamic geometry software that was designed to
combine arithmetic, algebra, geometry, and calculus in a single, integrated system
(Hohenwarter & Preiner, 2007). GeoGebra allows users dynamically to link multiple
representations of mathematical objects and it is freely available (Hohenwarter &
Jones, 2007). It provides graphical, algebraic, and spreadsheet views for teaching and
learning mathematics at all levels and allows users to have the creation of interactive
on-line resources which are freely shared by mathematics teachers on a collaborative
online platform (http://www.geogebra.org). It is used by thousands of teachers in the
190 countries and 55 languages. It is economically sustainable and intellectually
enhancing in supporting the classroom teachers to promote students’ learning of

mathematics (Hohenwarter, Jarvis, & Lavicza, 2009).

Communication between GeoGebra users is available with its open source
properties such as GeoGebraWiki and UserForum where they can discuss their
questions and ideas (Hohenwarter & Preiner, 2007). In the use of GeoGebra,
teachers need to understand how it works and how it can be effectively
combined with classroom activities and curriculum. Teachers can use GeoGebra in
the teaching and learning of mathematics in different ways: demonstration,
visualization, construction and investigation (Hohenwarter & Fuchs, 2004). Since it
is a non-commercial software packages, it has the potential to affect mathematics
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teaching and learning worldwide without paying money to supply software in the
schools (Hohenwarter & Lavicza, 2007). Therefore, these characteristics of

GeoGebra are remarkable for researcher in recent years.

Markus Hohenwarter and Yves Kreis are developed the GeoGebra Software.
Geometric and algebraic expressions are consisted of a Cartesian coordinate. Not
only teachers but also students have the opportunity to use open-source packages
both at home and in the classroom and reach the support and user communities.
Equal accessibility to technology in teaching and learning of mathematics is a result
of such collaborations. (Hohenwarter & Kreis, 2008) It is user friendly in terms of
easy interface, multilingual menus, commands and help.

In technology enhanced classrooms students can make explorations to solve
problems, communicate mathematical concepts in different ways. Moreover, they
use multiple representations that help their visualization and spatial reasoning
(Haciomeroglu, 2011). There is a great emphasis on the use of multiple
representations while presenting the concepts (NCTM, 2000). Since the use of
visualization and technology has started to be a significant component of
mathematics education, researches on pedagogy that facilitates students’
visualization in a technology enhanced classrooms have a priority.

Recently, dynamic geometry software —for example, GeoGebra has provided
students with interacting computers, mathematics curriculum and classroom
dynamics. Now the difficulty is to design appropriate activities and specify
pedagogical strategies for effective teaching and learning of mathematics with
GeoGebra (Haciomeroglu, 2011).

2.4. Students’ Performance on Geometry and Mathematics

National and international examinations are carried out to evaluate the
students’ performance on mathematics. PISA and TIMSS are studies that measure
and compare the students’ performance in mathematics and geometry on the
international level (PISA, 2009; TIMSS-R, 2011). Programme for International
Student Assessment (PISA) results showed that Turkish students’ rank is 41 from 65
countries. The average mathematics score is 496 and Turkish students are 51 point
below the average score. 42 percent of the Turkish students performed below
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mathematics proficiency level 2. These results are interpreted as most students in
Turkey failed to learn basic concepts when they are compared to the other nations
(OECD, 2010). Third International Mathematics and Science Study Repeat is an
international assessment of mathematics and science at the fourth and eighth grades
that has been conducted every four years. TIMSS-R (2011) reports revealed similar
results. 67 percent of Turkish students reached low benchmarking level in this
examination. In the same way, students show low performance in national studies.
OBBS (Assessment of Elementary School Students’ Achievement) is a study that is
conducted every three years in Turkey since 1992. In mathematics, the percentage of
average achievement score of questions is approximately 34. National and
international assessment studies presented that students’ achievement is lower than
levels of European Union states (Berberoglu, 2004). Some of the reasons in low
achievement are students’ direct inference, single representation, direct reasoning
and making literal interpretations about familiar contexts and carrying out routine
procedures. In addition to this, minimum standards for basic infrastructure, lack of
equipment and educational materials are other causes (Berberoglu, 2004). TIMSS
report showed students who have the opportunity of computer use for mathematics
lesson have higher scores than students that do not have this accessibility. The ratio
of computer use in lessons is over the 70 percent in countries that are at the top of the
list with highest level achievement (e.g. New Zealand) (TIMSS, 2011). High level of
achievement can be resulted from the positive effect of computer technology on
mathematics achievement among elementary compared to secondary school students
(Li &Ma, 2010). However, In Turkey, 33 percent of students use computers at least
monthly to explore mathematics principles and concepts look up ideas, information,
practice skills and procedures. This is very low ratio when we compare with other
European countries. In addition to this, students have some difficulties in learning
geometric concepts.

Pierre van Hiele and his wife noticed the difficulties that the students have in
learning geometry (Mason, 1998; Usiskin, 1982). In order to eliminate the students’
difficulties in learning geometry, they investigated the prerequisite reasoning abilities
that help meaningful understanding of the geometric concepts (Malloy, 2002; Mason,

1998). Then, they developed a theory involving students understanding levels of
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geometry. This theory consists of five levels of understanding of geometry. These
levels are visualization, analysis, informal deduction, formal deduction and rigor. In
middle school students can be at different levels of understanding. In order to deal
with this differentiation, concrete tools, drawing stages and symbolic notations
should be used in learning (Malloy, 2002). In brief, in order to develop students
understanding of geometry concepts, teachers need to understand the van Hiele
levels of their students and they should help them advance through these levels with

appropriate learning tools.

In geometry and measurement subcategories of TIMSS and PISA, students in
Turkey performed lower achievement than average achievement level (Ubuz, Ustiin
& Erbas, 2009). One of the subcategories of measurement is triangle topic and
students have misconceptions in this topic. For example, height of a triangle is
always inside the triangle, all triangles have similar properties with equilateral
triangle (Cutugna & Spagnola, 2002). This shows that students learning are rote and
they do not perceive the relationship and implications (Mayberry, 1983). One of the
reasons of students’ having difficulty in curriculum is both what topics are treated
and how they are treated. In the standard elementary and middle school curricula,
major focus is recognizing and identifying geometric shapes, writing the proper
symbolism for simple geometric concept, developing skills with measurement and
construction tools, applying formulas in measurement of geometric shapes (Porter,
1989). From the literature, it can be interpreted that students performance in
mathematics and geometry is lacking. In education the question of how we teach is
as important as what we teach. Therefore, improvements in teaching of geometry

seem inevitable.

Geometry topics where the problems of teaching and learning occurs most in
mathematics are planned solid shapes, polygons, triangles, geometrical ratio,
geometrical transformation. They are generally identified as difficult concepts for
students and teachers (Adolphus, 2011). In the literature there have been many
studies related with the students' concept images about these topics (Akuysal, 2007;
Aydin, 2007; Cutugno and Spagnolo, 2002; Filiz, 2009; Igel 2011).

For example, Cutugno and Spagnolo (2002) investigated sixth grade students’
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misconceptions about triangle concept. 77 students participated in this study. Result
of this study indicated that students had misconceptions about the definition of
triangle, drawing the height, sides and angles of the triangle and explanations of
these terms. 45% of the students confused triangle figure with real objects such as
flags. This might be because that term was not clear for them. 31% of the students
made generalization about property of equilateral triangle to all triangles. 50% of the
students had idea that height must be vertical line. The descriptive analysis of this
study also showed that important percent of the students did not remember formal

rules, definitions and the terms.

Moreover, Aydin (2007) studied on 8th grade students’ difficulty about
trigonometric concepts. 26 open-ended questions were asked and answers of the
students were analyzed qualitatively. Data of the study were collected with semi-
structured interview technique during the spring semester in 2005-2006 academic
year. In this research 8th grade students were monitored for 16 lesson hours. Then 14
open-ended questions were asked to students. According to the results, students had
confusion about sine, cosine, tangent and cotangent. As a conclusion, this qualitative
research revealed that students had difficulties on trigonometric concepts such as,
drawing angle and triangles, knowing and applying the formulas of Pythagoras and
Euclidean Theorems. Parallel with the study result of Aydin (2007), Akuysal (2007)
investigated 7th grade students’ misconceptions about geometric concepts (angle,
polygons, tangent, and triangle). 300 seventh grade students participated in this study
and 29 open-ended questions were asked to students. Similarly, result of this study
denoted that students had difficulty on side relations and angle-side relations in

triangle and trigonometric concept.

2.5. Attitude toward mathematics

Beliefs, conceptions, cognitive variables and emotions are some of the factors
that affect students’ learning (Ursini & Sanchez, 2008). In particularly, attitudes are
known as the key element of learning process. Attitude represents individual's degree
of like or dislike about geometry. Aiken (1972) states that “The term attitude as used
in the studies refers to the same thing as enjoyment, interest and to some extent level
of anxiety”. Moreover, attitude towards mathematics is explained as a belief that is

22



the form of a combination of experiences measured in the domains of mathematics
(Capraro, 2000). In addition to this, attitude towards mathematics defined as a
student’s self-reported enjoyment, interest and level of anxiety toward mathematics
(Pilli, 2008). It was revealed that attitude towards mathematics affects students’
learning of mathematics and achievement in mathematics. In the literature, attitudes
have been studied in relation to different factors; academic achievement, use of
computers and school life. The results of these studies are not consistent. In some
studies positive correlation is found between academic achievement and attitude
(Boyraz, 2008; Geng, 2010; Giin, 2011; Mehdiyev, 2009; Myers, 2009; Souter,
2001). However, in some other studies, such as (Eryigit, 2010; Klein, 2005; Yemen,

2009; Zengin, 2011) have found no significant correlation between them.

Ursini and Sanchez (2004) investigated the changes in girls’ and boys’
attitudes towards mathematics. It was a longitudinal study and a total of 430 students
using technology for mathematics and 109 students not using technology were
monitored for 3 years. Students’ attitudes were tested at different school levels and it
was found that there were some differences between grade levels. While seventh
grade students showed negative tendency, eight grade students showed positive
tendency to attitude towards mathematics and computer based mathematics.
Moreover, the results showed gender differences in students’ attitudes and self-
confidence did not change significantly over the 3 years. This longitudinal study
showed the students’ attitudes towards mathematics lessons for different grade
levels. Unlike from Ursini and Sanchez, some researchers investigated the effect of
DGS on attitude toward mathematics and achievement (Boyraz, 2008; Eryigit, 2010;
Geng, 2010; Giin, 2011; Klein, 2005; Mehdiyev, 2009; Zengin, 2011).

For example, Mehdiyev (2009) investigated on the effects of GeoGebra
software on learning geometry. The data were collected by using worksheets,
classroom observations, results of pretest and posttest, a questionnaire and interview
responses. 20 ninth grade students participated from a secondary school in
Azerbaijan. Result indicated that a majority of the students liked the lessons with
GeoGebra software program. Moreover, students’ motivation, attitude towards

mathematics lessons, students’ conceptual understanding and problem-solving
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strategies increased with the use of GeoGebra software program. Results of the study
revealed that GeoGebra has a positive effect on attitude towards mathematics lessons

and students’ motivation.

Glin (2011) examined the seventh grade students’ attitudes toward
mathematics in terms of cognitive, affective and behavioral components. The subject
of the study was 1960 7th grade students from 19 different public elementary
schools. According to result, students’ attitude towards mathematics significantly
explained their confidence in learning mathematics, believes about the usefulness
and importance of mathematics. These results indicated that seventh grade students’
attitudes towards mathematics can be interpreted in terms of cognitive, affective and

behavioral components based on their confidence and believes.

Similarly, Klein (2005) studied the effects of the use of MyMathLab, an
online computer assisted instruction (CAIl) software program, on college algebra
students. One group of the students had access to the online CAI supplemental in
traditional classroom instruction. The others received only traditional classroom
instruction. The students took a pretest and posttest, filled out a pre-survey and post-
survey, and completed a course evaluation and qualitative survey at the end of the
semester. The change in test scores was not statistically different between the two
sections. As a conclusion, MyMathLab did not influence the students’ overall
attitude toward mathematics, but it did have a negative effect on the students’ beliefs

concerning the time.

Moreover, Zengin (2011) investigated the effects of dynamic mathematics
software GeoGebra on students’ attitudes and achievements in trigonometric
functions. The sample of the study was 51 high school students. Among these
students while 25 of them were in experimental group, 26 of them were in control
group. The experimental group received computer assisted instruction with
GeoGebra and the control group took traditional instruction. According to results of
this study there is no meaningful difference between the attitudes of the experimental
and control group. As a result, the researcher concluded that GeoGebra did not have

effect on the students’ attitudes towards the mathematics.

24



Parallel with the study result of Zengin (2011), Boyraz (2008) investigated
effects of two different methods of dynamic geometry based on computer instruction
on 7th grade students’ attitudes towards geometry, technology and spatial abilities
and examined the students’ ideas related to effects of computer based instruction.
Participants of the study were 57 seventh grade students from a private school. The
study lasted 14 lesson hours (two weeks). Spatial ability test, mathematics and
technology attitude scale, geometry attitude scale and interviews were used to collect
data. Consequently, results revealed that dynamic geometry based instruction did not

have a significant effect on students’ attitude toward geometry.

Geng (2010) investigated the effect of using GeoGebra on 5th grade students’
achievement, retention and attitude. Mixed design including experimental design and
qualitative methods were used. This model combined the results from qualitative and
quantitative researches. 70 students participated in the study Experimental group
(n=35) and control group (n=35) were randomly assigned. While the experimental
group utilized the computer assisted instruction during the 5 week periods, control
group took the lessons with regular classroom activities. Polygons and Quadrilaterals
Test and Mathematics attitude scale were used to collect data. Results of the study
illustrated that using DGS was more effective on students’ success on Polygons and
Quadrilaterals compared to the regular classroom activities. Moreover, it was
concluded that experimental group showed more positive attitudes and more
enthusiasm towards mathematics. Qualitative results showed positive opinions
towards the use of GeoGebra such as; easily understandable procedures, applicable

practices and free accessibility.

Eryigit (2010) studied the effects of utilizing the three dimensional dynamic
geometry software in geometry teaching on 12th grade students’ achievement and
attitude toward geometry. The sample of the study was 71 12th grade students in a
public school. In experimental group 36 students used Cabri 3D in their lessons for
five weeks. The prism subject was selected as a learning field. The data was acquired
with achievement test and attitude scale. Unlike other studies, results of the study
revealed that there was no statistically significant difference between control and

experimental groups in attitude scores, but there was a significant difference in terms
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of achievement.

A causal relationship between attitude and achievement cannot be easily
established but in specific groups relationship is seen more clearly (e.g. gender,
social economic or ethnics ones). Moreover, attitudes are not stable constructs; they
are easily affected by variety of factors. Particularly, attitude towards mathematics
can be affected by technology use. However, there is still need to investigate how
beliefs and attitude towards mathematics are affected by technology (McLeod,
1992). It is important to investigate how attitude towards mathematics changes with
the use of technology in the classroom. Studying these changes in developing
countries, where accessibility of technology is still often perceived as a symbol of

modernity, needs special interest (Ursini and Sanchez, 2008)

2.6. Summary of the Literature Review

In the literature review chapter, the studies about this study were mentioned
briefly. Moreover, the subtitles for the content of the study were determined. To
conclude, the use of technology in geometry education, literature about dynamic
geometry software and GeoGebra, students’ performance, generalization skills on

geometry and attitude toward geometry were explained in this part.

The use of technology has a significant role in the contemporary
developments and evolution of mathematics and mathematics teaching. The new
technologies contributed to higher-level mathematical thinking for students.
Computer algebra systems, graphics calculators, microworlds and dynamic geometry
tools are some examples of these new technologies. Use of technology supports

students’ learning, achievement and motivation.

Dynamic geometry software are one of these technologies. They allow users
to create geometric figures and manipulate these constructions in plane geometry.
They are effective tools in the mathematics classrooms. GeoGebra is one of these

DGS that makes contribution to investigations in mathematics education.

GeoGebra is an open-source, freely available software that was designed to
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combine arithmetic, algebra, geometry, and calculus in a single, integrated system.
GeoGebra allows users dynamically to link multiple representations of mathematical

objects and help students to increase their performance in mathematics topics.

PISA and TIMSS are studies that measure and compare the students’
performance in mathematics and geometry on the international level. According to
results, students have low achievement in geometry and use of computers in
mathematics education is limited in Turkey. Moreover, students have misconceptions
and difficulties in geometry topics. In this study, triangle topic is selected to

investigate students’ performance in geometry.

Moreover, attitudes are the key elements of learning process. In literature,
attitudes have been studied in relation to different factors: academic achievement,
use of computers and school life. In this study, attitude towards use of computers is

investigated.
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CHAPTER 3

METHODOLOGY

This chapter will give basic information about research design, sample,
instrumentation, data collection, procedures, data analysis, ethics of the study and

threats to internal validity.
3.1. Research Design of the Study

The aim of this study was to investigate the effect of using dynamic geometry
on 8" grade students’ achievement in geometry and find out about the attitude
toward geometry on triangle topic. In this study, quasi-experimental design was used.
Experimental research design is the best type to test the hypothesis about cause and
effect relationships. It is the only type of research that provides to manipulate a
particular variable. The basic experimental design involves two groups of subjects,
experimental and control group (Fraenkel & Wallen, 2005). In this study,
experimental group was instructed by using dynamic geometry software. On the
contrary, control group received instruction with traditional method. The following

table shows the overall research design.

Table 3.1.1 The overall research design

Research design Quasi-experimental Design

Sampling Convenience sampling

Variables

o Independent variables Treatment

. Dependent variables g grade students’ achievement in geometry and

attitudes towards geometry
8" grade students’ responses to the open-ended
questions
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Instruments Geometry Achievement Test
Geometry Attitude Scale
Computer Attitude Scale

Data analysis procedure Independent t-test
Correlation Analysis

3.2. Variables

The dependent variable in this study is students’ scores in Geometry

Achievement Test and Geometry Attitude Scale.

Independent variable in this study is treatment in experimental and control

group.
3.3. Participants of the study

Target population of this study was identified as 8th grade public school
students in Ankara. The sample was the eighth grade students in a public school in
Bala, Ankara where the researcher was a teacher. The researcher’s role in this study
was to guide students in lessons and provide the active participation of them. The
researcher lived and worked as a mathematics teacher in this town for two years.
Being a member of the culture of the town, the researcher had a deep understanding
of the students’ reactions during the treatment. In particular, the researcher could

interpret the daily activities of students and their ideas.

Convenient sampling determined the subjects of the study. The school was
located in a village that is the 70 km away from the center of the town. A total of 150
students studied in the school. For that reason, class sizes were relatively small as the
number of the students in the classes ranged from 15 to 25. However, eighth grade

class was crowded when compared to the other grade levels.

There was only one eighth grade class with 36 students in the school. In the
implementation of the study, this class was divided into two groups; experimental
group with 18 students and control group with 18 students. Groups were equally
formed according to students’ previous year’s mathematics notes. The matching only

design was used while forming groups equally. In this design, subjects were matched
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in the experimental and control groups on certain variables (Fraenkel & Wallen,
2005). Their average of notes in the 6th and 7th grade was used as the matching
variable. Students’ average notes ranked from highest to lowest and matched
according to this order. After the matching, groups were selected randomly as
experimental and control groups. Both groups were instructed by the same teacher.
Dividing the class as an experimental and control group was not problem for students
and teacher. Students in both groups were informed about the study and also
permissions were taken from school management. Lesson program arranged
according to these new groups. Experimental group instructed in computer laboratory
and control group took lesson in their class. For both groups, size of the class

became more appropriate than the beginning.
3.4. Context

The school was composed of three buildings with one floor. The class of 8"
grade and computer laboratory were in the same building. The computer laboratory
of the school was used only for technology course in lesson times. For other lessons,
teachers of the school generally preferred the classroom to implement the lessons.
Except course time, students benefited from the computer laboratory for searching
their homework and sometimes playing game. Therefore, students were very
enthusiastic to use the computer laboratory. In the computer laboratory of the school,
there were twenty computers but only 12 of them could be used by students. All
these twelve computers had the GeoGebra software and students used these

computers in pairs.

Students’ social economical statuses were low and nearly the same in this
school. According to grades of the students and common examination results of the
town, students’ scores were average level. Each of students has enough ability to use
the computers, since the students took the computer technologies lesson for two
years in this school. However, the students who participated in the study did not
have a computer or internet in their home. In the computer laboratory, the number of

boys and girls were approximately equal.
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Table 3.4.1 Participant of the study

Groups Number of Boys  Number of Girls Total
Control Group 10 8 18
Experimental Group 9 9 18
Total Number 19 17 36

3.5. Measuring Instruments

“Geometry Achievement Test”, “Geometry Attitude Scale” and “Computer Attitude
Scale” were used to collect data.

3.5.1. Geometry Achievement Test

The purpose of this instrument was to investigate achievement of 8" grade
students in geometry. The triangle unit was categorized in three part namely;
relationship between sides of triangle, relationship between side and angles of the
triangle and Pythagoras Theorem and problems about it. Eighteen open-ended
questions with sub-questions were prepared by the researcher of the study. The
questions of the instruments were prepared by considering the objectives of the

triangle unit in MoNE book.

The following table was prepared for showing the number of the questions

based on the objectives of the triangle unit in 8th grade curriculum.

Table 3.5.1 Number of questions in Geometry Achievement Test

Objectives Number of questions

Students will be able to construct altitude, angle 4
bisector and median of a triangle.

Students will be able to interpret the relationship 4

between sides of triangle.

Students will be able to interpret relationship between 4

side and angles of the triangle.
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Students will be able to formulate Pythagoras theorem. 3

Students will be able to solve problems about 3

Pythagoras theorem.

As it is seen from the table 3.5.1, the number of the questions that was
distributed the according to objectives of the triangle units had approximately equal

proportion in the test.

Validity means that the degree to which a test measures is what it is expected
to measure (Fraenkel & Wallen, 2005). To control the validity and reliability in this
study following procedures were applied. Three mathematics teachers and two
research assistants in mathematics education checked content validity of the
achievement test, structure of the questions and problems and appropriateness for
grade level. Then, some of the items were eliminated as they seemed to be unsuitable
for eighth grade or they assessed the same objective as another question in the test.

Pilot study of the Geometry Achievement Test was done with 19 eighth grade
students in May 2012. After the result of the pilot study, arrangements for questions
were done and some of them were not used for test. As a result, 18 items remained in
the Geometry Achievement Test. A rubric (Appendix E) was prepared for assessing
the students’ results in the test. Two raters checked the test scores of students.

Cronbach Alpha value for inter-rater reliability was .97.

Reliability means the consistency of the scores obtained from the instrument
(Fraenkel & Wallen, 2005). Maximum score for test one can get for Geometry
Achievement Test was 100 and minimum score was 0. The test was administered to

the students as a pretest and posttest. 40 minutes were given for answering the test.
3.5.2. Geometry Attitude Scale

The Geometry Attitude Scale was used to investigate students’ attitudes toward
geometry. This test was developed by Duatepe (2004). There were totally 12 items in
this scale and five of them (item numbers 3, 4, 5, 8 and 12) were negative, seven of
them (item numbers 1, 2, 6, 7, 9, 10 and 11) were positive statements. It was five-
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point Likert scale with the items “strongly disagree, disagree, uncertain, agree, and

strongly agree”. Students rated the statements by marking the scale.

Sample size of the study was too small to conduct a factor analysis (Gorsuch,
1983). The scale was used as one dimensional and the internal reliability estimate of
the Geometry Attitude scale was found to be .71 by calculating the Cronbach alpha

coefficient.

3.5.3. Computer Attitude Scale

Computer Attitude Scale was used to investigate students’ attitude toward the
use of computer in instructions for geometry lessons. The questionnaire was taken
from the study conducted by Aydogan (2007). The researcher developed the present
instrument from the study of Brown (1996).

Computer Attitude Scale was a five-point Likert-type questionnaire with 21
questions. The items were coded as 5 for strongly agree, 4 for agree, 3 for undecided,
2 for disagree and 1 for strongly disagree for positive statements. Negative statement
codes were reversed in the analysis. Cronbach’s alpha coefficient for the internal

consistency of instrument was .87.

There were three open-ended questions in computer attitude scale. In order to
take the students’ ideas related to the effect of use of dynamic geometry on their
learning, they were asked these three questions: “How does computer based learning
is useful to you while you are learning geometry?”, “What kind of revisions do you
suggest to computer based lessons of geometry?”, “What are the factors that affect
your studies in geometry? What kind of revisions do you suggest for geometry

lessons based on the factors that affect your studies in geometry?”

3.6. Data Collection and Procedure

The study was decided to be conducted in public school because the

researcher taught in that school. Sample of this study was convenient. Two classes in
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this study were formed according to students GPA and gender since it was an
important consideration that two classes had equal mean scores.

The required permission was given from school management. Students were
informed about the study. Firstly, Geometry Achievement Test and Geometry
Attitude Scale were given as a pretest to the both experimental and control groups.

Then, treatment was implemented.

The treatment was lasted for 4 weeks in the first semester of 2012-2013
academic year with 36 students. After the treatment, Geometry Achievement Test
and Geometry Attitude Scale were given as a posttest. Moreover, experimental group

received the Computer Attitude Scale as only posttest.

3.6.1. Treatment in the Experimental Group

In the treatment group, students were instructed 16 lesson hours with
GeoGebra program. All lessons were held in the computer laboratory of the school.
In the lab, students investigated and explored geometry topics by using GeoGebra
software and they had worksheets prepared by researcher about the topics covered in
the lessons. At the beginning, students were given an introduction to GeoGebra for
two lesson hours. In the lesson, tools of GeoGebra were explained the students and
they applied the directions of teacher to investigate the properties of program such as

constructing point, line, triangle and square.

In the following lessons, students developed their skills in the program when
compared to the first lessons. They constructed triangles and changed the elements of
it which were displayed on-screen dynamically by using dragging tool. Active
participation of students was observed in the lessons. They were free to ask
questions, make discussion and observation and share their ideas with their friends.
In each lesson, they worked in pairs and had activity sheet that contained the
instructions about how to construct and drag the objects. After dragging the objects,
they observed the results of the movement on the screen and filled the table in the
activity sheets to formulate and generalize the results. Moreover, teachers’ role in the

lessons was to guide students to construct figures and shapes, formulate their

34



answers, and provide the active participation of them.

In the experimental group, each lesson plans (Appendix D) were organized
for two lesson hours. In these lessons, students studied the topics of construction of
elements of triangle, triangle inequality and side angle relationship, Pythagoras
Theorem and problems about Pythagoras Theorem. They practiced the construction
of elements of triangles by using GeoGebra and to comprehend constructing
triangles. In the first week, four lesson hours included construction of height, bisector
and median of a triangle. Lessons were carried out with the lesson plans 1 and 2.
Students did the activities that were designed to demonstrate an understanding of
constructions. They drew height, bisector and median of a triangle and discovered
the relationship between them. The second week also consisted of 4 lessons which
included concepts of triangle inequality and lesson plans 3 and 4 carried out. They
did the activities which were designed to make them to discover the triangle
inequality. They drew triangles with different sides and tested whether it can
construct a triangle. Then, they tried to formulate the inequality of triangle. In the
third and fourth week of the treatment, students tried to discover the Pythagoras
theorem and applied it to problem situations. At the end of the each lesson, students

were encouraged to share their observations to the class.

In the treatment of the experimental group, researcher prepared worksheets
that included the covered topics in lessons. Objectives of each worksheet were given

in the table below. Worksheets helped students to follow the directions.

Table 3.6.1 Objectives of Worksheets

Worksheets Objectives

Worksheet 1 e Draw angle bisector, median and height of a triangle.

e Investigate the relationship between angle bisector,
median and height of a triangle.

Duration: 20 minutes | ¢ Measure angle bisector, median and height of a

triangle.
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Worksheet 2

Duration: 20 minutes

Construct angle bisector.

Draw triangle and label the points of it.

Measure the angle of a triangle.

Investigate the angle bisector for different triangles

with dragging tool.

Worksheet 3

Duration: 20 minutes

Construct median of a triangle.

Draw triangle and label the points of it.

Construct a midpoint of a line.

Measure the lines of triangle.

Investigate the median for different triangles with

dragging tool.

Worksheet 4

Duration: 20 minutes

Construct height of a triangle.

Draw perpendicular lines.

Measure the height of a triangle.

Investigate the height for different triangles with

dragging tool.

Worksheet 5

Duration: 40 minutes

Draw different triangles to look whether constructing
a triangle or not.
Write the triangle inequality.

Formulate the relationship with verbally and

symbolically.

Worksheet 6

Duration: 40 minutes

Draw lines and construct triangle with them.
Make guess for triangle constructions

Use triangle inequality to find the side of a triangle.

Worksheet 7

Duration: 20 minutes

Construct triangle with two sides of it given.
Investigate the minimum number of element for

triangle construction.
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Worksheet 8 e Construct triangle with two angles and one side of it
given.

e Investigate the relationship between the sides and

Duration: 20 minutes
angles.

e Investigate the minimum number of element for

triangle construction.

Worksheet 9 e Construct right- angled triangles.
e Write the Pythagoras Theorem.

Duration: 40 minutes

Worksheet 10 e Measure the angle of right-angle triangle.
e Measure the sides of right-angle triangle.
e Formulate the Pythagoras Theorem.

Duration: 40 minutes | ® Solve problems about Pythagoras Theorem

3.6.2. Treatment in the Control Group

In control group, students were taught triangle topic with regular classroom
activities. Activities in MoNE book (Aygun et all., 2012) were used. The traditional
instruction environment was based on a textbook by using chapters related to
triangles from MoNE book. The teacher used lessons plans in the teacher book
during the study. In this class, generally, the teacher acted as an information giver
and supplied knowledge to the students. Students were explained the concepts and
given definition by the teacher and the teacher solved some examples on the
whiteboard by writing and drawing. Later, the teacher allowed students to write them
on their notebooks. The lessons were continued by solving questions in the course
book. The students in this group were responsible for listening teacher, taking notes
and solving the questions and discuss the questions with their friends in their own

places.

The following table was given to compare the classes in terms of topics
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covered, their orders and administration of the tests.

Table 3.6.2 Topics covered in Experimental and Control group

Weeks Experimental Group Control Group
(GeoGebra was used) (Traditional Instruction)
Beginning of Geometry Achievement Test Geometry Achievement Test

the first week

Geometry Attitude Scale

Geometry Attitude Scale

1 Construction of elements Construction of elements of
of triangle triangle
(Lesson Plan 1, 2)
2 Triangle inequality and side Triangle inequality and side
angle relationship  (Lesson angle relationship
Plan 3, 4)
3 Construction of triangles Construction of triangles
(Lesson Plan 5, 6)
4 Pythagoras Theorem Pythagoras Theorem
and Problems and Problems
(Lesson Plan 7, 8)
At the end of Geometry Achievement Test Geometry Achievement Test
the 4. Week  Geometry Attitude Scale Geometry Attitude Scale

Computer Attitude Scale

Table 3.6.2 showed the comparison of experimental and control groups. The
control groups were lectured with the regular classroom activities. Questions and
problems were solved from the textbook followed. Ruler and protractor were used as
a material by teacher and students. Teacher was in a presenter role and students were
reading and writing. The experimental groups studied in the computer lab. Students
investigated the activities in worksheets and answered the open-ended questions
which were also in the worksheet. GeoGebra was used as a tool for discovering the
properties of the subjects and making conclusions based on these properties.

Researcher was only in a facilitator role. Students were reading, doing, reporting,
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discovering, reviewing and discussing.
3.6.3. An Example of One Lesson Hour in Experimental Group

The lesson about Triangle Inequality was selected as an example of the
experimental groups’ lessons. 18 students in experimental group received instruction
in computer laboratory. They came to the laboratory 5 minutes before the lesson and
turned on their computer and waited for the teacher. The rules and procedures of this
lesson were similar with others. Students investigated this formula by using
GeoGebra tools in this lesson. At the beginning of the lesson, teacher asked questions
about previous lessons to examine their prerequisite knowledge about the topic. After
the question answer part, students divided into groups with two students and each of
them took worksheet that includes activity related to triangle inequality formula.
After the distribution of worksheets, necessary explanations were given. Then, each

pair of students opened the triangle inequality file from their computer.
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Figure 3.1 Triangle Inequality GeoGebra File

By looking the directions in worksheets, students tried to apply them. Teacher
asked students to use selection tool and drag the point A and investigate the changes.
Each student discussed the observations with his/her pair, and filled the worksheets.
Students were guided by the teacher in this process. For example, there were constant
sides with 3 cm and 4 cm. By dragging point A, they investigated the variation in the
side c then filled the table to see the relations between sides and cases in which

triangle constructed. Students could do this in paper pencil environment but with the
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help of dragging and other GeoGebra tool, they investigated rapidly and learned with
enjoyment. After all groups finished the worksheets, teacher collected them. The
projection equipment was used to reflect the questions at the whiteboard. Teacher
asked the questions in the worksheet and students shared their answers and ideas
about their learning procedures. In this part, students also wrote their solutions at the
whiteboard for some of the answers of questions. Students expressed that dragging
tool helped them to fill the table easier and faster. Students also said that they had
difficulty with reaching and symbolizing the formula while discovering the

relationship of sides that is given in the table.

At the end of the lesson, students constructed their own examples in GeoGebra
and solved them with their group friends. They had opportunity to solve different

examples on their own.

3.6.4. An Example of One Lesson Hour in Control Group

Lessons in control group were applied in students’ classroom with traditional
teaching. MoNE book was used in all lessons. An example from these lessons was
selected to see the procedures in detailed. At the beginning of the course about
Triangle Inequality, the repetition of the previous lesson was done. Asking questions
about side-angle relationship helped teacher to see the students’ prerequisite

knowledge. Then teacher wrote the formula (Figure 3.2) at the whiteboard.

In the given ABC triangle, triangle inequality is

[b-cj<a<b+c

Figure 3.2 Triangle Inequality formula from MoNE book

Next, the teacher gave example (Figure 3.3) at the whiteboard and solved it.
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Figure 3.3 Triangle Inequality example from MoNE book

Students posted up the formula and example to their notebook. New examples
were also given to support the students’ learning. Then, students done the activity
namely “Lets’ Fold and Measure” in the MoNE book individually (Aygun et all.,
2012). Group work was also used in control group and students did the application
part in the book. After they completed their work, answers of them were shared and
discussed with whole class, teacher corrected the wrong answers. Similar procedures
observed in other lessons by following the textbook. Similar to the experimental
group, control group students did the activities about the triangle topic from the text
book and they made discussion with friends. Major difference between groups was
the use of technology tools in the experimental group.

3.7. Data Analysis

SPSS 17.0 was used in data analysis. Both descriptive and inferential
statistics were conducted to analyze data. The first and second research questions
were investigated by conducting independent t-test. Independent t-test was used
when comparing the mean score, on some continuous variable for two different
groups of subjects (Pallant, 2007). The third research question was explored with

correlation analysis.

The missing data was controlled by using SPSS program. For the test items,
the missing data was handled by giving zero point to each blank in the test questions.

The following table was given for looking the time periods for each
procedure of this study.
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Table 3.7. Time schedule of the study

Date Study

21-25 May 2012 Pilot study

29-31 October 2012 Data collection (Pretests)
November Treatment

December 2012 Posttests

January 2013 Data analysis and writing thesis

3.8. Ethics of the study

There was no possible harm for the participants of this study. It was ensured
that there was no physical, psychological harm for the participants during the study.
Moreover, confidentiality of the data obtained from the participants was kept. The
names of the participants were not used in any reports. Since students were informed

about the study and the procedure clearly, deception was not needed in the study.
3.9. Threats to the interval validity

Internal validity refers to the observed differences on the dependent variable
that are directly related to the independent variable. The reason of the difference is
not resulted from an unplanned variable (Fraenkel & Wallen, 2005). Since this study
included intervention, some of the possible threats to internal validity were data

collector bias, testing and attitude of subjects.

Since the researcher of the study was also the teacher of the students, data
collector bias could be a threat for internal validity. To minimize this effect, students
were informed that treatment was not a part of lessons and the test would not be

graded. Moreover, while assessing the test results, researcher covered the name of
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the students to avoid researcher bias.

Testing was another threat for internal validity of this study, since the
students took pretest at the beginning of the treatment. To minimize this threat, time
of the treatment was given as four weeks period. That time was given to reduce the
possibility of remembering questions.

Moreover, attitude of subject threat could be seen as a result of the treatment
in the experimental group. This effect was the result of increased attention about the
subject (Fraenkel & Wallen, 2005). To minimize this effect, deception was not used
but participants were informed that there would not be grading for applied lessons

and measuring instruments.

The results presented in this study were limited with the sample of this study.
The participants of the study were eighth grade students in a public school in Ankara.
Since convenient sample was used in this study, the participants did not represent a
sample of any larger population regarding external validity.
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CHAPTER 4

RESULTS

This chapter consisted of quantitative results. In quantitative part, the results
of Geometry Achievement Test, Geometry Attitude Scale and Computer Attitude
Scale were expressed. Moreover, students’ responses from Computer Attitude Scales

were presented in details.
4.1. Quantitative Results
4.1.1. Descriptive Statistics of GAT Scores

Geometry Achievement Test was implemented to both experimental and
control groups. The descriptive statistics about the pretest and posttest scores were
seen in the Table 4.1.

Table 4.1 Descriptive statistics related to pretest and posttest results of experimental
and control groups for GAT

Control Group Experimental Group
Pretest Posttest Pretest Posttest

N 18 18 18 18
Mean 17.61 20.05 21.69 39.44
Median 17.00 19.00 18.25 39.00
SD 7.29 5.44 9.2 13.51
Skewness 1.74 .16 12 74
Kurtosis 4.43 -1.05 -1.68 .36
Max 40.00 29.00 34.50 67.50
Min 9.50 11.00 8.00 21.50
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Table 4.1 showed that GAT scores were lower at pretest and they changed in
the posttest. The mean score of control group increased from 17.61 to 20.05 and
experimental group increased from 21.69 to 39.44. This noticeable change in the
posttest scores can be considered as a significant difference but statistically it needed

further analysis.

In this study independent t-test was used to investigate the mean difference
between achievement scores of the groups.

4.1.2. Independent Sample t-test for pretests of GAT Scores

Assumptions of independent t-test; level of measurement, random sampling,
independence of observations, normal distribution and homogeneity of variance were
checked.

To check normality assumption, Kolmogorov Smirnov test result was looked
into for pretest. The non-significant results D=.13 for experimental group and D=.07
for control group indicated the normality. The assumption of equality of variances
was violated but other option for this violation using multivariate table was used
(Pallant, 2007).

Independence of observations assumption was also checked by observing
groups during the administration of all pre and posttests. Observations showed that
students did all test themselves. Random sampling was controlled by randomly
assigning students to experimental and control groups based on their mathematics

grades and gender.

Table 4.2 Independent t-test on experimental and control group students’ pretest
scores of GAT

Groups N X T df Sig.(2-

tailed)
Experimental 18 21.69 1.46 32.18 15
Control 18 17.61

Independent samples t-test was conducted to compare the achievement scores

for experimental and control groups before the instruction. There was no significant
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difference in scores for experimental group (M=21.69, SD=9.28) and control group.
(M=17.61, SD=7.29; t(32.18)=1.46, p=.15). The pretest results showed that
experimental and control groups were equivalent in terms of their geometrical

performance at the beginning of the treatment.

4.1.3. Independent Sample t-test for posttests of GAT

Preliminary analyses were performed to ensure that there was no violation of
the assumptions. Assumptions of independent t-test; level of measurement, random
sampling, independence of observations were checked in a similar way with pretest
analysis. To check normality assumption, Kolmogorov Smirnov test result was used.
The non-significant results D=.14 for experimental group and D=.15 for control
group indicated the normality. The assumption of equality of variances was violated
but other option for this violation that using multivariate table was used (Pallant,
2007).

Table 4.3. Independent t-test on experimental and control group students’ posttest
scores of GAT

Groups N X T df Sig.(2-
tailed)

Experimental 18 39.44 5.64 22.37 .000

Control 18 20.05

p<.001

An independent samples t-test was conducted to compare the achievement
scores for experimental and control groups after the completion of the treatment. The
analysis showed that there was a significant difference in scores for experimental
group (M=39.44, SD=13.51) and control group. (M=20.05, SD=5.44); t (22.37)
=5.64, p=.00).

4.1.4. Descriptive Statistics of GAS Scores

Geometry Attitude Scale was implemented to both experimental and control
groups. The descriptive statistics about Geometry Attitude Scale were seen in the
Table 4.4.
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Table 4.4. Descriptive statistics related to GAS for experimental and control groups

Control Group Experimental Group
Pretest Posttest Pretest Posttest

N 18 17 18 16
Mean 31.50 35.7 30.27 47.75
Median 30.50 36 29.50 52
SD 12.98 8.74 13.04 10.98
Skewness 0.054 16 0.18 -1.59
Kurtosis -1.25 -.02 -1.31 2.96
Max 52 52 51 58
Min 12 20 12 17

Table 4.4 showed that the mean score of GAS for control group was 35.7 and
the mean score of experimental group was 47.75. According to descriptive statistics,
attitude towards geometry for experimental group was higher than the control group.
Independent t-test was used to investigate the mean difference between GAS scores

of the groups.
4.1.5. Independent Sample t-test for GAS before the treatment

Assumptions of independent t-test; level of measurement, random sampling,
independence of observations, normal distribution and homogeneity of variance were
checked.

To check normality assumption, Kolmogorov Smirnov test result was looked
into for attitude scores. The non-significant results D=.20 for experimental and
control groups indicated the normality. The assumption of equality of variances was

assured with the analysis of Levenes test (p=.99).

Independence of observations assumption was also checked by observing
groups during the administration of attitude scales before and after the treatment.
Observations showed that students did all test themselves. Random sampling was

controlled by randomly assigning students to experimental and control groups.
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Table 4.5. Independent t-test on experimental and control group students’ GAS
scores before the treatment

Groups N X T df Sig.(2-

tailed)
Experimental 18 30.27 -.28 34 .78
Control 18 31.50

Independent samples t-test was conducted to compare the attitude scores for
experimental and control groups before the instruction. There was no significant
difference in scores for experimental group (M=30.27, SD=13.04) and control group.
(M=31.50, SD=12.98; t(34)=-.28, p=.78). The geometry attitude scale scores showed
that experimental and control groups were equivalent at the beginning of the

treatment.

4.1.6. Independent Sample t-test for GAS after the treatment

Assumptions of independent t-test; level of measurement, random sampling,
independence of observations were checked like the pretest and posttest analysis.
Normal distribution was investigated with Kolmogorov Smirnov test and
homogeneity of variance was checked with Levene’s Test (Pallant, 2007). The non-
significant results of Kolmogorov Smirnov test D=.15 for experimental group and
D=.18 for control group indicated the normality. In this analysis, Levene’s Test of
equality of variances showed that homogeneity of variance assumption was not
violated (p = .55).

Table 4.6. Independent t-test on experimental and control group students’ GAS
Scores

Groups N X T df Sig.(2-
tailed)

Experimental 16 47.75 3.49 31 .001

Control 17 35.70

p<.05
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Table 4.5 demonstrated the t-test results for attitude scores. Independent
samples t-test was conducted to compare the attitude scores for experimental and
control groups. The results showed that there was a significant difference in attitude
towards geometry for experimental group (M=47.75, SD=10.98) and control group.
(M=35.70, SD=8.74); t (31) =3.49, p=.00).

4.1.7. Correlation Analysis between GAT and GAS Scores

Prior to running the analysis, the statistical assumptions associated with

correlation analysis were checked.

The assumptions to be assured before conducting analysis were level of
measurement, related pairs, independence of observations, normality, linearity, and
homoscedasticity (Pallant, 2007). The variables for correlational analysis were scores
for attitudes towards geometry and achievement in geometry which were continuous
variables. Hence, level of measurement assumption was assured. Pallant (2007)
stated that providing a score on both variables was another assumption of
correlational analysis. Since pairwise deletion method was used while dealing with
missing data, participants, who were included in the correlation analysis, had both
scores which were attitudes towards geometry and achievement in geometry.
Therefore, this assumption was ensured. The issue that each measurement was not
influenced by other was already mentioned. That is, the measurements were
independent from each other; therefore, there was no violation of this assumption. In
correlational analysis, mean scores for each variables should be normally distributed
(Pallant, 2007). In order to check normality of attitude towards geometry and
achievement scores, histograms, normal Q-Q plots, and skewness and kurtosis values
were examined. The shape of these graphs indicated that the distributions were
normal. In addition, skewness and kurtosis values of each variable are represented in
Table 4.6.

Table 4.7. Skewness and Kurtosis VValues of GAT and GAS Scores

Skewness Kurtosis N
GAS -.29 -72 33
GAT 40 .79 33
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Table 4.30 indicated that skewness and kurtosis values for both variables
were placed in the acceptable range. Therefore, normality of distribution assumption
was assured for achievement and attitude scores. Another assumption in correlational
studies was linearity which referred that the relationship between variables should be
linear (Pallant, 2007). In order to examine the linearity between variables scatterplot
for GAT and GAS scores were constructed.
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Figure 4 Scatterplot of GAT and GAS Scores

As seen, there was a linear drawn in the scatterplot which indicated the linear
relationship between these two variables. Hence, linearity assumption was ensured.
The direction of this relationship was positive. Specifically, those who had higher
mean scores on achievement had more positive attitude towards geometry. Regarding
the slope of the line, it could be inferred that the relationship between achievement

and attitude scores were almost moderate.

Homoscedasticity, which referred that variability of achievement scores
should be similar to attitude scores, was another assumption of correlation analysis
(Pallant, 2007). In order to examine homoscedasticity assumption, scatterplot in
Figure 4 was checked. There was a fairly cigar shape in this figure which indicated

that homoscedasticity assumption was ensured.

The relationship between attitude toward geometry and achievement in

50



geometry was investigated using Pearson product-moment correlation coefficient.
Preliminary analyses were performed to ensure that there was no violation of the
assumption of normality, linearity and homoscedasticity. There was a positive
correlation between the two variables, r=.68, n=33, p<.001, with a high level of
achievement associated with attitude on geometry. This meant that as higher level of
8th grade students’ achievement in geometry was associated with higher level of

their attitudes towards geometry.

4.1.8. Descriptive Statistics of CAS Scores

Table 4.8. Descriptive statistics related to CAS for experimental group

N 18

Mean 78.44
Median 81.5
SD 8.3
Skewness -0.94
Kurtosis -0.10
Max 88
Min 62

Students in experimental group took Computer Attitude Scale after the treatment.
Table 4.7 showed the descriptive statistics for CAS scores of them. Maximum score
was 88 and minimum score was 62. Mean score for CAS was 78.44. These results

showed that students in experimental group have high computer attitude scores.

4.3. Students’ Responses from Computer Attitude Scales

In the Computer Attitude Scale, three open-ended questions were asked to the
students and they expressed their ideas about the computer lessons. Geometry
lessons were interesting and enjoyable for most of them. They were also pleased to

use computers and express their ideas in their answers.

In order to get the students’ opinions related to the effect of use of dynamic
geometry on their learning, they were asked these questions: “How does computer
based learning is useful to you while you are learning geometry?”, “What kind of
revisions do you suggest to computer based lessons of geometry?”, “What are the
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factors that affect your studies in geometry? What kind of revisions do you suggest
for geometry lessons based on the factors that affect your studies in geometry?” In
the answers, students expressed that computers helped them learn geometry easily

and they understood geometry better.

Most of the students in the experimental group except one student was sure
that computer based learning were useful for them. The student claimed that
computer based learning was not as helpful as it would be because his/her friend who
was the pair of that student in the study did not give much chance to use the
computer. However, the student also accepted that the figures seen on computer
screen were permanent on their mind. Students wrote the benefits of the computer
based learning in different ways. These different ways were categorized and the

percentages and frequencies were given in table 4.7

Table 4.9 The answers of analyses of Question 1: How does computer based
learning is useful to you while you are learning geometry?

Frequencies

and Percentages
Geometry topics were understood better. 11 (61%)
GeoGebra make lessons enjoyable. 9 (50%)
Dragging tool in GeoGebra helped learning. 7 (38%)
Using computer in lessons was difficult. 1 (5%)

It was seen from the Table 4.9 that one student gave negative response and
17 students gave positive responses. However, as it is mentioned above, the student
who gave negative response wrote that the learning geometry with computer helped
permanent learning.

Table 4.10 The answers of analyses of Question 2: What kind of revisions do
you suggest to computer based lessons of geometry?

Frequencies
and Percentages

No suggestions, lessons was good 10 (55%)

Using computers for other mathematics topics | 6 (33%)
such as algebra
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It was seen from the Table 4.10 that 33% of the students suggested that
computer could be used for other mathematics topic. Moreover, 55% of the students
liked using Geogebra in lessons and they did not have any suggestion for further

lessons.

Table 4.11 The answers of analyses of Question 3: What are the factors that affect
your studies in geometry? What kind of revisions do you suggest for geometry
lessons based on the factors that affect your studies in geometry?

Frequencies and Percentages

Using GeoGebra for all geometry lessons. 8 (44%)
Each students can have own computer. 5 (27%)
Using games with GeoGebra 4 (22%)

It was seen from the Table 4.11 that 22 % of the students suggested that
games can be used with GeoGebra software and this could be combined with
activities and geometry topics. Moreover, 44% of the students expressed that
GeoGebra can be used for other geometry topics and 27% of them wanted to be have

their own computer in the lessons.

Some of the students’ answers and explanations of questions: “How does
computer based learning is useful to you while you are learning geometry?” “What
kind of revisions do you suggest to computer based lessons of geometry?”, “What
are the factors that affect your studies in geometry? What kind of revisions do you
suggest to geometry lessons based on the factors that affect your studies in

geometry?” were given below.
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Students’ answers and their positive ideas about the treatment were given

for Question 1. Some of the example for these answers were explained below:
“In computer, not only I had fun but also learned easier.”

“Geometry lessons started to be more enjoyable, we could drag the triangles

and change the angles, and it was so funny.”

“Learning geometry with computer was not only enjoyable but also more

understandable. Therefore, I could understand easier.”

Most students found the lessons in computer laboratory funny and enjoyable. They

expressed that it was enhanced their learning and helped them understanding better.

Suggestions of the students for mathematics lessons in Question 2 were expressed in

following part of the table. Examples were given in the following paragraph:

“If the mathematic topics was included the lessons, mathematics would also
be enjoyable like geometry.”

“I want to learn all mathematics topics in the book with computer.”
“GeoGebra help us learn more easily. We could design our own game in

geometry lesson with this software and construct shapes.”

Their suggestions were generally about the use of computer for other mathematics
topics. Their regular classroom environment did not include rich learning
environment such as teaching materials. In computer laboratory, they were taught
with new tools of the GeoGebra software and colorful learning environment on
computer screen.

Question 3 was about factors affecting students’ learning. Examples was presented

below:

“Drawing in paper pencil environment could require drawings the shapes
again and again. However, in computer it is easier and enjoyable.”
“For example, in paper-pencil environment, | cannot move or drag the

triangle but on computer screen I can do it easily.”
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“By dragging the shapes, we understood lessons better.”

Most students found the dragging tool helpful since it made drawing the shapes easy
and fast. Students had difficulty while drawing figures in paper pencil environment

but they did it easily in GeoGebra.

4.4. Summary of the Results

To sum up, quantitative results were mentioned in this part. Quantitative
result was consisted of independent t-test analysis for achievement and attitude
toward geometry and relationship between achievement and attitude. Moreover,
their ideas about lessons from computer attitude scales were presented.

An independent samples t-test compared the achievement scores for
experimental and control groups after the completion of the treatment and it showed
that experimental group (M=39.44, SD=13.51) had higher achievement than control
group (M=20.05, SD=5.44); t (22.37) =5.64, p=.00).

Moreover, an independent samples t-test for attitude toward geometry was
done to compare the scores for experimental and control groups. Experimental
group (M=47.75, SD=10.98) had higher attitude scores than control group.
(M=35.70, SD=8.74); t (31) =3.49, p=.00).

Relationship between achievement, attitude toward geometry and attitude
toward computer was investigated with correlation analysis. According to results of
the analysis, there was a strong positive correlation between students’ attitude
toward geometry and achievement on geometry with r=.68.

Ideas of students about lessons were given in the last part of the results.
Percentages and frequencies of examples from students’ sentences were also

presented in these results.
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CHAPTER 5

DISCUSSION, IMPLICATIONS AND RECOMMENDATIONS

The purpose of this research study was to investigate the effect of dynamic
geometry use on the 8th grade students’ geometry achievement and geometry
attitudes in triangles unit (Triangle Inequality, Pythagoras Theorem).

This chapter consisted of the discussion of the findings of the study
regarding to the previous studies, with implications and recommendations for the

future research studies.

5.1 Discussion of the Findings on Students’ Geometry Achievement

Firstly, the results of independent t-test had revealed that there was a
statistically significant effect of use of dynamic geometry on students’ geometry
achievement test scores. In other words, students who were applied technology
instruction with GeoGebra had significantly higher scores on Geometry
Achievement Test than the students who were not applied. This study results were
consistent with many studies in the literature. In those studies it was shown that
several dynamic geometry software (Geometry Sketchpad, Cabri 3D, GeoGebra)
positively affected students’ mathematics achievement (Erbas &Yenmez, 2011;
Furner & Marinas, 2006; Gecu & Ozdener, 2010; Healy & Hoyles, 2002; Isiksal &
Askar, 2005; Kepgeoglu, 2012; Pierce and Stacey, 2005; Sar1, 2012; Topcu, 2011).

Moreover, it was confirmed that dynamic geometry based computer
instruction had a positive effect on geometry attitude compared to traditional
teaching. The result shown here added support to the previous studies that indicated
that computer-based instruction affected students’ attitudes toward geometry
positively (Boyraz, 2008; Geng, 2010; Giin, 2011; Mehdiyev, 2009; Myers, 2009;

Souter, 2001). Students’ comments were also reflected positive attitudes toward
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geometry. During the lessons students maintained high level of interest towards
geometry topics and they were more willing to participate lessons and give
answers to questions. This finding supported the findings of Myers (2009)
who found that students in the computer enhanced class demonstrated stronger
motivation for doing mathematics than in similar courses where the
technology was not incorporated into the learning process. Similarly, Curtis
(2006) stated that when students experienced a learning environment different
from the traditional teaching, it could have a positive impact on students’
attitudes.

The reason for the positive effect on attitude could be explained by
the exciting and interesting learning environment that was created by using
computers. The enjoyment in the lessons was reflected in the students’ comments in
computer attitude scale. Most of the students mentioned that studying geometry with
computer was very enjoyable and interesting for them. Some of the students also
mentioned that they had fun while learning in lessons and they learned easier with
GeoGebra tools. From the students’ responses, it could be implied that
computers provided students with exciting ways of learning geometry which
made students find geometry more enjoyable and students’ attitudes toward
geometry were affected positively. These results supported those of Ursini and
Sanchez (2004) who found that students’ attitude towards mathematics changed
positively from computer based mathematics over the years.

Students’ responses in Computer Attitude Scale also expressed participants’
interest in mathematics and their attitudes toward the integration of mathematics and
technology. Students’ comments reflected their attitudes toward technology:
“Learning geometry with computer is not only enjoyable but also more
understandable”; “I wanted to learn all mathematics topics in the book with
computer”; “We see geometry lessons as being fun and something exciting and
GeoGebra helps us to learn more easily”. Considering these statements, it could
be concluded that experience with computers had a positive effect on students’
attitudes toward computer use in mathematics education. These findings support
the findings of previous studies (Boyraz, 2008; Souter, 2001) which showed positive
effect on students’ attitude toward technology.

Findings of the study confirmed that use of dynamic software had a
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significant effect on students’ achievement. The result shown here added support
to the numerous studies that indicated that technology could be used also to
improve students’ achievement (Erbas &Yenmez, 2011; Furner & Marinas, 2006;
Gecu & Ozdener, 2010; Healy & Hoyles, 2002; Isiksal & Askar, 2005; Kepgeoglu,
2012; Pierce and Stacey, 2005; Sari, 2012; Topcu, 2011).

Several reasons might explain the positive effect of computer based
instruction on achievement test scores. One of the reasons for the positive effect
of computers on achievement could be visual representation that computers
provide. Visualization is an important component in learning and teaching
geometry and the significance of visualization in the teaching of mathematics
was recognized by researchers (Yilmaz, Argiin & Keskin, 2009). Using computers
provided students a visual way to investigate and understand triangle topic for this
research. Students could construct visual representations on the computer screen
easily which was often difficult to show with pen and paper. These findings
supported that of Nickerson (1995) who expressed that computers help students to
visualize concepts and provide dynamic and interactive representations in geometry.
Most of the students also indicated that computers provided them supportive

environment since it helped them to understand geometry concepts easier.

Another reason for the positive effect of use of dynamic geometry on
geometry achievement scores could be beliefs and conceptions which were
effective in the students’ learning of mathematics concepts (Ursini & Sanchez,
2008). The previous studies showed that the mathematics achievement was affected
by students’ beliefs about mathematics, especially attitudes toward mathematics
(Mehdiyev, 2009; Myers, 2009; Souter, 2001). Students’ responses in computer
attitude scale emphasized that dynamic geometry software helped them to notice
their capacities of being successful in geometry and they gained self-
confidence. GeoGebra helped students to gain confidence in their constructions and
investigating theorems and formulas. This findings supported the findings of Boyraz
(2008) who found that computer based instruction had positive effects on
student attitudes toward mathematics and on student self-concept. This finding

was also similar to the findings of Mehdiyev (2009) who found that students’
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motivation, attitude towards mathematics lessons increased with the use of DGS.
Considering the mean scores of treatment group, it can be concluded that
student centered dynamic geometry computer instruction made much more
significant improvement than teacher centered direct instruction. Considering the
result of the mean scores, allowing the students to construct triangles, via
formulating and testing of their formulas by using the GeoGebra enabled the

students to get better scores in geometry achievement test.

Moreover, the results showed that GeoGebra helped students to give true
answers for each question, see relations and formulate the generalizations by using
the GeoGebra tools. These findings supported the findings of Yilmaz, Argiin and
Keskin (2009) who found that visualization had an essential role when making
general relations and rules therefore it was very important to encourage students to
use visualization in their learning process. Similarly, Gecii and Ozdener (2010)
expressed that using concrete materials such as dynamic geometry software tools,

digital images and photographs supported the students’ learning of geometry topics.

These results also supported the suggestions of Furner and Escuder (2010)
that students were able to make the connections between the images, the
mathematics concepts, and the symbolic representation with the use of
GeoGebra. Moreover, Furner and Marinas (2006) stated that students today were
more willing to learn when activities were presented interactively in a dynamic
learning environment . Findings from the students’ responses expressed that
discovering and exploring with dynamic geometry software affected students’
motivation and learning. Some of the students of treatment group stated that their
learning were easier and more meaningful than their previous learning since they
explored the topics themselves instead of memorizing formulas and theorems.
They also expressed that dynamic geometry software allowed them to draw and drag
the figures and they actively participated in learning process. These findings
supported the findings of Souter (2001) who found that technology use in other
topics of mathematics increased the student motivation, achievement and

participation.

59



5.2 Implications

According to research results, the use of dynamic geometry software
increased the mathematics achievement and attitude toward mathematics. (Erbas
&Yenmez, 2011; Furner & Marinas, 2006; Gecu & Ozdener, 2010; Healy & Hoyles,
2002; Isiksal & Askar, 2005; Kepgeoglu, 2012; Pierce and Stacey, 2005; Sari, 2012;
Topcu, 2011). Due to this effect, teachers should be aware of the importance of the
technology use. Curriculum developers should pay attention to develop computer
based instructions for increasing geometry achievement and attitude toward
geometry. Teachers could give more importance to include and integrate
technological tools to the curriculum.

Teachers need to know how technology could affect their students’
understanding of the mathematics and attitudes; they also need to know use of
dynamic geometry software. Most of the teachers had a chance to develop their
computer skills and integrate the computer to their lessons. However, even though
many public schools had computer laboratory, they were generally not used in
mathematics or science lessons because of teachers’ lack of knowledge about
computers and their use for these lessons. Courses about “teaching with computers”
should be designed to help and support them for gaining competency of computer
use. The government should provide schools with more technology materials.
Computer laboratories and internet access should be provided in every school. In
addition to this, in every classroom at least one computer with internet access and

technical support should be given to teachers.

Pre-service mathematics teachers training programs should develop teachers’
use of dynamic geometry programs and their skills about integrating computers to
mathematics education. Thus, the prospective teachers can select appropriate
activities including technological tools and integrate these to their lessons plans.

They could adapt these skills into their job more easily.
Moreover, mathematics textbooks should include mathematics activities that

60



were enhanced with dynamic geometry tools. Even though, use of DGS was
recommended in mathematics curriculum, there were lack of activities about the use
of these tools in mathematics textbooks. It was suggested that authors of
mathematics education books should include computer activities. It was also
recommended that the number of educational websites should be increased. Lesson
plans and activities about DGS should be included in these websites. The
opportunity of using computer software should be given to each student and

developed with “Computer Courses”.

In this study, participants have low socioeconomical status and they have
low mathematics performance. Although, use of GeoGebra increased their
performance and motivation when compare to their performance at the beginning,
there is still need to discuss the limitation of the study. Many students in rural areas
have poor reading performance and lack of problem solving abilities and
technology. In addition to this, schools have limited technology and training
opportunities. It was suggested that some of the changes may be done in
mathematics curriculum for students with low academic achievement. Moreover, it

is recommended that further studies may be implemented in these areas.

5.3 Recommendations for Further Studies

The use of dynamic geometry software positively affected the students’
achievement in geometry and attitude toward geometry (Erbas &Yenmez, 2011;
Furner & Marinas, 2006; Gecu & Ozdener, 2010; Mehdiyev, 2009; Myers, 2009;
Souter, 2001). Dynamic geometry software was a technological tool that had been
linked to high achievement in mathematics as well as geometry (Klein, 2005). It
was recommended that further researches could examine the use of dynamic

geometry software on mathematics and science achievement.

Few studies had explored the gender differences on students’ achievement
and attitude toward geometry (Healy & Hoyles, 2002; Ursini and Sanchez, 2008). It
was recommended that more studies should be conducted on effects of gender
differences on students’ achievement and attitude. Moreover, gender differences of

students’ use of dynamic geometry software could be investigated.
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Dynamic geometry software could be used for every topic in mathematics.
Triangles topic were chosen for this study, however it was suggested to use DGS in
other topics of geometry. Since convenience sampling was used in this study, the
results of the study were limited to the similar samples. Further studies could be
done using random sampling methodologies. The treatment of this study could be
implemented for longer time period and a larger sample.
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APPENDICES

APPENDIX A

GEOMETRY ACHIEVEMENT TEST

Soru 1: Asagida birim karelere ayrilmig zemin {izerinde verilen ABC ii¢geninin
[BC] kenarina ait kenarortay1 asagidakilerden hangisidir? Agiklayiniz.

A) [AD]

B) [AE]

C) [AF]

D) [AG]

Soru 2:

’jﬁx T
. —— ' . -
r““-\ __.-"'-'f
-
£ . "

Cesitkenar ticgensel bolge seklindeki bir kagidin, yukaridaki gibi katlanip
acilmasiyla elde edilen katlama c¢izgisinin, iiggenin hangi elemani oldugunu
isaretleyerek, nedenini agiklaymiz.

A) AGIOrtaydir, CUNKIL......c.coviiiiiiiieiiece e
B) Kenarortaydir, CUnKIU..........ccccoiiiiiiiiiieiie ettt
C) Kenar orta dikmesidir, GUNKIU...........coooviiiiiniieieie s
D) YiikseKlgidir, CUNnKU..........cooeiiiriiiiiiiniicctce e
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Soru 3: Asagidaki TUV ii¢geninde TUV agisi bir genis agidir. Sizce bu liggenin en
uzun kenar1 hangisidir? Nedenini aciklayiniz.

T
U
Soru 4:
(¢« &« & . O
A
.
" o o ¢
\: s e s s i/
Soru 5:
lcm
3cm
4cm

Soru 4: Yandaki geometri tahtasinda, bir lastik
A,B ve C noktalarindaki ¢ivilere takilarak
iicgen olusturulmustur. Bu iicgenin i¢ ac¢ilarinin
Olciilerini biiylikten kiigiige dogru siralayiniz.
Nedenini agiklayiniz.

a) Yandaki sekilde 1 cm, 3 cm ve 4 cm
uzunlugunda  cubuklar  verilmistir. Bu
cubuklardan  bir  {iggen olusturulup
olusturulmayacagint  belirtiniz.  Nedenini
aciklaymiz.

b) Asagidaki tabloda kenar uzunluklari verilen gubuklardan hangileri ile

iicgen olusturulup hangileri ile olusturulamayacagini belirtiniz. Tabloyu doldurup

aciklaymiz.
a kenan b kenari ¢ kenan Uggen olusur mu?
2cm 3cm 6 cm
3cm 4cm 5cm
4cm 4cm 7cm
3cm 3cm 7cm
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Soru 6: Asagida verilen ABC iiggeninde A agis1 kiiciiltiiliip, AC ve AB uzunlugu
ayni tutulursa CB uzunlugu nasil degistigini isaretleyip, nedenini belirtiniz.

A) Degismez, ¢UnKi...........ccooevveerieireeieeneenne.
B) Artar,glinki........c..ccoeeevvieereeeieeieecie e,
C) Azalir, GUnKil.........ccoeevevvreieeriereeienee,

B8

A

Soru 7: 1ki kenar uzunlugu 5 cm ve 7 cm olan {i¢genin iigiincii kenarmin
uzunlugunun alabilecegi tam say1 degerleri nelerdir?

8. soru: Kenar uzunluklart 6 cm ve 9 cm olan iiggenin, {iglincii kenarinin

uzunlugunun alabilecegi tamsay1 degerinin en az ve en ¢ok ka¢c cm olabilecegini

bulunuz.
Enaz.......cocee cm
EncoK...ooovvvennennnne cm
9. soru
L a) Yandaki sekilde verilen ABC dik
/J/\\ iicgeninin kenarlarma 3, 4 ve 5 birim
A - \\ kareler ¢izilmistir. Karelerin  alanlari
; arasinda nasil bir iliski vardir? Belirtiniz.
| LN B B
_ \\ '/ ----------------------------------------------------------------------
nl
gl P ¢ b) ABC dik ii¢ggeninin a, b ve ¢ kenarlari
arasinda nasil bir iligki vardir? Aciklayimiz.
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10. soru: Asagida yer alan iki kenar uzunlugu verilmis dik iiggenlerin {i¢iincli kenar

uzunlugunu bulunuz.

3cm

c
A
6cm
13 cm

xcm c xem

10 cm —‘
B

L 5cm

11. soru: Bir dik tiggenin dik kenarlarindan birinin uzunlugu 4 cm ve hipoteniisiiniin

uzunlugu 6 cm ise diger dik kenarinin uzunlugu ka¢ cm’dir?

12. soru:
L T
-~ - !
. "/ !
170m.~" '?
,'/ 1
7 |
e !
7 1
- - 1
@ i a
-
- 150 m
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Fatih ve Ayse birbirlerine 150 m
uzaklikta Fatih
ucurtma uguruyor. Ugurtmanin ipi
170 m’dir. Yandaki sekle gore
Ayse ile ucurtma arasindaki
uzaklik ka¢ metredir?

duruyorlar  ve



13. soru:

Yandaki sekilde karesel bolgelerin arasinda olusan
ticgen dik tiggen midir? Aciklaymiz.

.soruz e Vedat her giin evden okula giderken

600m yiiriiyerek gidiyor. Bir sabah
okuldan oOnce kirtasiyeye ugramasi
gerekiyor. Okul ile kirtasiye aras1 1000m
dir. Okul, ev ve kirtasiye sekildeki gibi
olduguna goére Vedat kirtasiyeye
ugradigt i¢in fazladan ka¢ metre

yurtimustir?
3".
; #:, ..................................................................
KIasiye = asssaassssaassssaassssaasssaassssiaissaa it

15. Soru: Asagida verilen bilgilere gore, iicgenlerden hangisi olusturulamaz?
Aciklayiniz.

A) B) C) D)
%o, 30°\ \C,
? \ Y
4077 65° 45° \ 0%
4cm 6em = : 6cm

16. Soru: Asagidaki liggenlerden hangisinde herhangi bir kenara ait kenarortay
cizilmistir? Aciklaymiz.

A) B) C) D)
i N
e 4 f o
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17. Soru: Asagida verilen liggen elemanlarini ¢izip, agiklayiniz.

» - .a -
.. Tl
a kenarina ait yiikseklik a acisina ait agiortay a kenarma ait kenarortay
18. Soru:
- Yanda birim karelere ayrilmis zemin
[ K tizerinde verilen ABC ii¢geninin B
\ ' acisina ait aciortay uzunlugu hangisidir?
\\P Nedenini belirtiniz.
f AL NT
T TN A) [BK]
B C B) [BL]
C) [BP]
D) [BT]
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APPENDIX B

GEOMETRY ATTITUDE SCALE

GEOMETRIYE YONELIK TUTUM OLCEGI

Bu dlgek sizin geometri ile ilgili diisiincelerinizi dgrenmek i¢in hazirlanmstr.
Climlelerden hicbirinin kesin cevabir yoktur. Her climleyle ilgili goriis. kisiden

kisiye degisebilir. Bunun icin vereceginiz cevaplar kendi

goriistiniizi

vansitmahdir. Her ciimleyle ilgili gbriis belirtirken once climleyi dikkatle
okuyunuz, sonra ciimlede belirtilen diisiincenin, sizin diisiince ve duygunuza ne
derecede uygun olduguna karar veriniz. Ciimlede belirtilen diisiinceye:
Hic¢ katilmiyorsamz, Hi¢ Uygun Degildir

Katilmuyorsamz, Uygun Degildir,

Kararsiz iseniz, Kararsizim,

Kismen katiliyorsamz, Uygundur

Tamamen katihyorsamz, Tamamen Uygundur secenegini Isaretleyiniz.

Tamamen
iveundur

Uygundur

Kararsizim

Uygun

degildir

Hig
uygun
degildir

I. Okulda daha cok geometri dersi
olmasini istemem.

2. Matematikte diger konulara gore
geometriyi daha ¢ok severek
calisirim.

3. Matematikte en cok korktugum
konular geometri konularidir

4. Geometri dersinde bir tedirginlik
duyarim.

5. Geometri dersinde gerginlik
hissetmem.

6. Geometri konulart ilgimi ¢cekmez

7. Geometriyi seviyorum.

8. Geometri dersinde kendimi
huzursuz
hissediyorum.

9. Geometri sorularini ¢ozmekten
zevk almam.

10. Geometri calisirken vaktin nasil
gectigini anlanuyorum.

I1.Matematigin en zevkli  Kkisimi
geometridir

12.  Geometri dersi  sinavindan
cekinmem
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APPENDIX C

COMPUTER ATTITUDE SCALE

Ad Soyad: Yas:

Simif: Cinsiyet:

Genel agiklama: Bu bir bilgi testi degildir ve bu nedenle hi¢bir sorunun “dogru”
yanif1 yoktur. Asagida yer alan sorularla bilgisayar ve bilgisayar ortaminda
yapmis oldugunuz geometr1 dersleriniz hakkidaki diistincelerinizi almak

1stiyoruz. Her climle icin kendinize en uygun segenegi isaretleyiniz.

1) Bilgisayar beni korkutuyor.

A) Kesinlikle katilmiyorum B) Katilmiyorum C) Tarafsizim
D) Katiliyorum E) Kesinlikle katiliyorum

2) Bilgisayar kullanma konusunda hi¢ 1y1 degilim.

A) Kesinlikle katilmiyorum B) Katilmiyorum C) Tarafsizim
D) Katiliyorum E) Kesinlikle katiliyorum

3) Bilgisayarla ¢alismay1 seviyorum.

A) Kesinlikle katilmiyorum B) Katilmiyorum C) Tarafsizim
D) Katiliyorum E) Kesinlikle katiliyorum

4) Bilgisayarlarla problemleri ¢c6zmek ¢ekici gelmiyor.

A) Kesinlikle katilmiyorum B) Katilmiyorum C) Tarafsizim
D) Katiliyorum E) Kesinlikle katiliyorum

§) Bilgisayarlarla calismanin zevkli ve 6zendirici oldugunu diistintiyorum.

A) Kesinlikle katilmiyorum B) Katilmiyorum C) Tarafsizim
D) Katiliyorum E) Kesinlikle katiliyorum

6) Bilgisayarda geometri 6grenirken kendimi yalniz ve insanlardan uzak
hissettim.

A) Hig B) Cok nadir C) Bazen

D) Cogu zaman E) Her zaman
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7) Bilgisayarda calisirken kendi kendime 6grenmeye calismaktan ¢cok, kendimi
yalnizca konuyu bitirmeye ¢alisirken buldum.

A) Hig B) Cok nadir C) Bazen
D) Cogu zaman E) Her zaman

8) Bilgisayarda geometr1 6grenirken konu ile 1lgili daha ¢ok bilgi edindim.

A) Hig B) Cok nadir C) Bazen
D) Cogu zaman E) Her zaman

9) Bilgisayarda geometri 6grenirken konuyu anlamaktan ¢ok bilgisayari
kullanmakla ilgilendim.

A) Hig B) Cok nadir C) Bazen

D) Cogu zaman E) Her zaman
10) Bilgisayarli egitimle ¢alisirken geometr1 konusuna uyum saglamakta giiclilk

cektim.
A) Hig B) Cok nadir C) Bazen
D) Cogu zaman E) Her zaman

11) Bilgisayarli egitim, geomefri 6grenirken kendimi rahatsiz hissetmeme neden

oldu.

A) Kesinlikle katilmiyorum B) Katilmiyorum C) Tarafsizim
D) Katiliyorum E) Kesinlikle katiliyorum

12) Bilgisayarli egitim, 6grencinin zamanini bosa harcryor.

A) Kesinlikle katilmiyorum B) Katilmiyorum C) Tarafsizim
D) Katiliyorum E) Kesinlikle katiliyorum

13) Bilgisayarl egitim daha hizli 6grenmemi sagladi.

A) Kesinlikle katilmiyorum B) Katilmiyorum C) Tarafsizim
D) Katiliyorum E) Kesinlikle katiliyorum

14) Bilgisayarli egitimden zevk aldmm.

A) Kesinlikle katilmiyorum B) Katilmryorum C) Tarafsizim
D) Katiliyorum E) Kesinlikle katiliyorum

78



14) Bilgisayarli egitimden zevk aldun.

A) Kesmlikle katilmiyorum B) Katilmiyorum C) Tarafsizim
D) Katiliyorum E) Kesinlikle katiliyorum

15) Bilgisayar destekli egitimle almis oldugum geometri konularina karsi

duygularim ¢ok olumluydu.

A) Kesinlikle katilmiyorum B) Katilmiyorum C) Tarafsizim
D) Katiliyorum E) Kesinlikle katiliyorum

16) Sikic1 olabilecek konular bile bilgisayarli egitimle sunuldugunda ilging
olabilir.

A) Kesinlikle katilmiyorum B) Katilmiyorum C) Tarafsizim
D) Katiliyorum E) Kesinlikle katiliyorum

17) Bilgisayarli egitimle 6grendigim konuyu goz oniine alirsak bilgisayarl

egitimi geleneksel egitime tercih ederim.

A) Kesinlikle katilmiyorum B) Katilmiyorum C) Tarafsizim
D) Katiliyorum E) Kesinlikle katiliyorum

18) Bilgisayar iizerinde verilen materyaller derse karsi olan 1lgimi arttirdi.

A) Kesinlikle katilmiyorum B) Katilmiyorum C) Tarafsizim
D) Katiliyorum E) Kesinlikle katiliyorum

Asagida yer alan sorular bilgisayarh ortamda yapmis oldugunuz geometri
dersleriyle ilgili olarak yanitlaymiz.Liitfen nedenleri de belirtiniz.
1) Geometr1 6grenirken bilgisayarli egitim sizlere ne sekilde yararli oldu?
2) Bilgisayar destekli geometri dersine ne gibi degisiklikler Gnerebilirsiniz?
3) Geometride ¢alismalarinizi etkileyen etkenler nelerdir? Bu etkenler1 g6z

ontine alarak geometri dersine ne gibi degisiklikler énerebilirsiniz?

79



APPENDIX D

LESSON PLANS
DERS PLANI 1

Ders: Geometri
Konu: Uggenler

Beceriler: Bilgisayar kullanim1, geometrik diisiinme, akil yiiriitme, iligskilendirme,

problem ¢6zme
Kazanimlar:

e Aciortay, kenarortay, ylikseklik ve kenar orta dikmelerini olusturur,

karsilastirir.
e Agiortay insaeder.
Siire: 2 saat
Sinif: 8

Materyal: Bilgisayar, GeoGebra yazilimi, Ogrenci Etkinlik kagidi 1, Aglortay
Cizim Etkinlik Kagid1

GIRiS ETKINLIKLERI
Ogrencilerden bir kenarinin uzunlugu 4 cm olan eskenar iiggen olusturmalari ve
eskenar ticgenin yiiksekligini ¢izmeleri istenir. Bir {iggen icin kag tane yiikseklik

cizebilecekleri sorulur. Ogrencilerin &n bilgileri yoklanir.
GELISTIRME ETKINLIKLERI

Ogrenciler gruplara ayirilir ve her birine etkinlik kagitlar1 verilir. Ogrenciler ile

birlikte etkinlik 1 ve etkinlik 2 deki aktiviteler gerceklestirilir, sorular ceveplanir.
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SONUC ETKINLIKLERI:
Ogrenciler asagidaki sorular1 cevaplarlar.
1. Bir gesitkenar iiggenin, A, B ve C kenarlar1 i¢in aciortaylari, kenarortaylar
ve yiiksekliklerini olusturup; agiortaylarin, kenarortaylarin ve yiiksekliklerin
kesisim noktalarini bulunuz.

2. Bu kesisim noktalarinin ayn1 olup olmadigini belirtiniz.
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OGRENCI ETKINLIK KAGIDI 1

1. Bilgisayariizda interneti agip, http://samala.pau.edu.tr/main2.php?isim=30

adresine girin. “Ucgendeki 6zel dogrular”etkinligini aginiz.
~ yikseklikleri incele

= agiortaylan incele

~ kenarortaylan incele

A
~ kenar orta dikmeleri incele

2. Yikseklikleri incele seceneginden ylikseklik A’yi isaretleyiniz. A noktasini

kaydirarak yiikseklikleri inceleyiniz. Yiiksekligin hangi durumlarda tiggenin
disinda oldugunu belirtiniz.

3. Agiortaylari incele segeneginden agiortay A’yi isaretleyiniz. A noktasini
kaydirarak agiortaydaki degisimi inceleyiniz.

4. Kenarortaylar incele se¢eneginden kenarortay A’yi isaretleyiniz. A

noktasini kaydirarak kenarortaydaki degisimi inceleyiniz.
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5. Kenar orta dikmeleri incele segeneginden A’yi isaretleyiniz. A noktasini

kaydirarak kenar orta dikmedeki degisimi inceleyiniz.

6. Aciortay, kenarortay ve ylikseklik hangi durumda birbirine esittir? A
noktasini kaydirarak farkli durumlarda iiggenin elemanlarin1 uzunluklarini

belirleyiniz ve siralayiniz.

Referans : Sanal Matematik Labaratuart;

http://samala.pau.edu.tr/index.php
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OGRENCI ETKINLIiK KAGIDI 2
1. Cebir goriiniimiinii ve koordinat eksenlerini gizleyelim. Goriiniim meniisiine
tikladiktan sonra Eksenlere ve Cebir Penceresine tiklayimiz.
P
2. * | Cokgene tikladiktan sonra A, B ve C ii¢geni ¢izmek i¢in ¢izim alaninda

ti¢ farkl yere tiklayiniz.

3

sonra, her noktanin iizerine sag tiklayip ¢ikan meniiden Etiketi gosteri tiklayiniz.

Eger noktalarin etiketleri gosterilmiyorsa, Tas1 diigmesine tikladiktan

4, é Agiortay aracini sectikten sonra A kdsesinin agiortayini olugturmak icin B,

A ve C noktalarina tiklayiniz.

& GeoCebir

Dosya Diizenle Gorinim Perspektifler Segcenekler Araglar Pencere Yardim

@@@@@@@@E Agi ortay: Uc nokta veya 2 dogru segin

LEc-m —-

A
5. ® | Noktay: segerek agiortay ve BC kenarinin kesisimini isaretleyiniz. Noktayi

sag tiklayip etiketi goster segenegini tiklayip D noktasini olusturun.

6. 'i Ag1 aracina tiklayiniz ve sirayla C noktasi, A noktasi ve D noktasini
tiklayin. CAD acisini bulduktan sonra ayni sekilde DAB acisin1 hesaplayin.
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€7 GeoCebir - -

Dosya Diizenle Goriniim Perspektifler Segenekler Araglar Pencere Yardim

Calielafz] s [ Al AL AR B p 2 frec £]N] rase Nesnoterasimak veya ssgmek s

L e~

Ak

gozlemleyin.

A noktasina tiklayip A noktasini siirtikleyin. A¢1 degerlerindeki degisimi

SORULAR

1. Dordiincii adimda olusturdugunuz dogru A agisini nasil béler? Bu dogru nasil

isimlendirilir?

2. Yedinci adimda A noktasini siiriiklediginizde agilarda nasil bir degisim

gozlemlediniz? Agiklayiniz.

3. A agcist i¢in izlenilen adimlar1 kullanarak B ve C agilar1 i¢in agiortaylar

olusturunuz.

4. Aciortaylarin kesisim noktasini belirleyiniz. A, B ve C noktalarini

siiriiklediginizde agiortaylarin kesisim noktasi nasil degisir? Agiklayimiz.
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DERS PLANI 2

Ders: Matematik

Sinif: 8

Ogrenme Alam: Geometri
Alt Ogrenme Alami: Uggenler

Beceriler: Bilgisayar kullanim1, geometrik diisiinme, akil yiiriitme, iligskilendirme,

problem ¢6zme
Kazanimlar:

e Kenarortay insa eder.

e Yiikseklik insa eder.
Arag-Gerecler: Bilgisayar, GeoGebra yazilimi

GIRIS ETKINLIKLERI

Ogrencilerden bir dnceki derste dgrendikleri aciortay cizimi ile ilgili sorular sorulur.
Ogrenci tanimlar1 alinir. Ogrencilerin yiikseklik ve kenarortay ile ilgili 6n bilgileri
yoklanir.

GELISTIRME ETKINLIKLERI

Ogrenciler gruplara ayirilir ve her birine etkinlik kagitlari verilir. Ogrenciler ile
birlikte etkinlik 3 ve etkinlik 4 deki aktiviteler gergeklestirilir, belirtilen sorular
ceveplanir.

e Ogrenciler Etkinlik 3 igin asagidaki sorulari cevaplar.

1. Besinci adimda olusturdugunuz dogru pargas1 BC kenarini nasil bdler? Bu dogru

nasil isimlendirilir?

2. Yedinci adimda A noktasini siiriiklediginizde kenar uzunluklarinda nasil bir

degisim gozlemlediniz? Aciklayiniz.

3. A kosesinden olusturlan kenarortay i¢in izlenilen adimlar1 kullanarak B ve C

koseleri i¢in kenarortaylar olusturunuz.
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4. Kenarortaylarin kesigim noktasini belirleyiniz. A, B ve C noktalarini

stiriiklediginizde kenarortaylarin kesisim noktasi nasil degisir? Agiklayiniz.
e Ogrenciler Etkinlik 4 i¢in asagidaki sorular1 cevaplar.

1. Dordiincii adimda olusturdugunuz dogru pargasinin BC kenari ile olusturdugu ac1

kag¢ derecedir? Bu ac1 nasil isimlendirilir?

2. Altinct adimda A noktasint siiriiklediginizde ADC agisinda nasil bir degisim

gozlemlediniz? Aciklayiniz.

3. A kosesinden olusturulan yiikseklik i¢in izlenilen adimlar1 kullanarak B ve C

koseleri i¢in ylikseklik olusturunuz.

4. Genis acil1 iggen olusturdugumuzda yiikseklik ¢izimini yapiniz. Genis agil
iicgende yiikseklik ticgenin hangi bélgesinde olusur?

SONUC ETKINLIKLERI:
Ogrenciler asagidaki sorular cevaplarlar.
1. Bir eskenar ve ikizkenar liggenin, A, B ve C kenarlar1 i¢in agiortaylari,
kenarortaylar1 ve yiiksekliklerini olusturup; agiortaylarin, kenarortaylarin ve
yliksekliklerin kesisim noktalarini bulunuz.

2. Bu kesisim noktalarinin ayn1 olup olmadigin1 belirtiniz.
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OGRENCI ETKINLIiK KAGIDI 3
Kenartay Cizimi

1. Cebir goriinlimiinii ve koordinat eksenlerini gizleyelim. Goriiniim meniisiine

tikladiktan sonra Eksenlere ve Cebir Penceresine tiklayiniz.

b

e
2. ' * | Cokgene tikladiktan sonra A, B ve C liggeni ¢izmek i¢in ¢izim alaninda

ti¢ farkl yere tiklayiniz.

3

sonra, her noktanin iizerine sag tiklayip ¢ikan meniiden Etiketi gosteri tiklayiniz.

Eger noktalarin etiketleri gosterilmiyorsa, Tas1 diigmesine tikladiktan

]
4. * | Orta nokta veya merkez aracini segtikten sonra orta noktalari olusturmak
icin AB kenarimni, BC kenarini1 ve AC kenarini tiklayiniz. Her noktanin iizerine sag
tiklayip ¢ikan mentiden Etiketi gosteri tiklayiniz. Noktalar D, E ve F noktalar1 olarak

isaretlenecektir.

€7 GeoCebir Ll

Dosya Duzenle Gorinim Perspektifler Segenekler Araglar Pencere Yardim

(L AL AL e 2 e 5 ] ook e

Liic-M- o

5. iki noktadan gecen dogru parcasim secerek A ile D noktasini

birlestiriniz.

CITI'.

6. = Uzaklik veya uzunluk aracini se¢ip, B ve D noktalarini tiklayiniz. Sonra D
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ve C noktalarini tiklaymiz. Uzunluklar otomotik olarak hesaplanacaktir.

€ GeoCebir ML - v F

Dosya Diizenle Gorlinim Perspektifler Segenekler Araclar Pencere Yardim
2 1 S N e P P R e e e
L HEHc- M- o~ v~
A
D C
BD = 4.31 DC = 4.31

7. % B noktasina tiklayip, B noktasini siiriikkleyin. BD ve DC kenarlarindaki
degisimi gozlemleyiniz.
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OGRENCI ETKINLIKKAGIDI 4
Yiikseklik Cizimi

1. Cebir goriinlimiinii ve koordinat eksenlerini gizleyelim. Goriiniim meniisiine

tikladiktan sonra Eksenlere ve Cebir Penceresine tiklayiniz.

b

2. ' * | Cokgene tikladiktan sonra A, B ve C liggeni ¢izmek i¢in ¢izim alaninda

ti¢ farkl1 yere tiklaymiz.

3

sonra, her noktanin {izerine sag tiklayip ¢ikan meniiden Etiketi gosteri tiklayiniz.

Eger noktalarin etiketleri gosterilmiyorsa, Tas1 diigmesine tikladiktan

.
4. —7" Dik dogru aracini segtikten sonra A kdsesini ve BC kenarini tiklaymiz. Dik

dogrunun BC kenari ile olan kesisim noktasini isaretleyiniz ve noktayi sag tiklayip

cikan meniiden Etiketi gosteri tiklayiniz. Nokta D noktasi olarak isaretlenecektir.

€3 GeoCebir -
Dosya Diizenle Gorinim Perspektifler Segenekler Araglar Pencere Yardim

@@EE@@EEEE@@@E[ Tasi: Nesneleri tagimak veya se¢mek (Esc)

L #H e~

5. d‘ Ag1 secenegini secerek A, D ve C noktalarini isaretleyiniz ve agiy1

hesaplayiiz.
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€D GeoCebir” SN

Dosya Diizenle Goriinim Perspektifler Segenekler Araglar Pencere Yardim

E@@ Agi: Ug nokta veya 2 dogru segin
L#Ee-O-

6. % B noktasina tiklayip, A noktasini siiriikleyin. ADC agisindaki degisimi
gozlemleyiniz.
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DERS PLANI 3

Ders: Geometri
Konu: Uggenler

Beceriler: Bilgisayar kullanim1, geometrik diisiinme, akil yiiriitme, iligskilendirme,

problem ¢6zme

Kazammlar: Uggen esitsizligini kavrar.
Siire: 2

Materyal: Bilgisayar, GeoGebra yazilimi

GIRIS ETKINLIKLERI
Kenar ag1 arasindaki bagintilar konusunda 6grencilerin 6n bilgileri yoklanir. Bir
iicgenin iki kenarinin arasindaki aciy1 artirip azalttigimizda karsi kenarinda nasil bir

degisim oldugu konusunda 6grencilerin fikirleri alinir.

GELISTIRME ETKINLIKLERI
Ogrenciler 2’ser kisilik gruplara ayirilir ve her birine etkinlik 5 ve etkinlik 6

kagitlart verilir. Ogrenciler ile birlikte aktiviteler gerceklestirilir.

SONUC ETKINLIKLERi:
1.Ogrencilere iiggenin kenar uzunluklari arasinda bir bagint1 olup olmadig1 sorulur,
iicgen esitsizligini yazmalar istenir.
2. Ogrenciler kendileri farkli iiggenler olusturup, licgen esitsizligini farkli iiggenler
i¢in inceler.
3. Ogrenciler iiggen esitsizligi formulunii kullanarak, bir kenar1 verilmeyen iiggenin
kenarinin alabilecegi degerleri bulur.

e Kenarlart 10 cm ve 15 cm olan liggenin diger kenarinin alabilecegi degerleri

bulunuz.
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OGRENCI ETKINLIKKAGIDI 5

1. Bilgisayarinizdan “Ucgen Esitsizligi” Geogebra dosyasini aginiz.

2. ABC lig¢geninin A noktasini segme aracini kullanarak se¢iniz ve bu
noktayi siiriikledigimizde degisimleri gozlemleyiniz.

Dosya Dizenle Gorinam Perspektifler Secenekler Araclar Pencere Yardm

A i . Il./—q em * |lagc az2 Tasg!
m ndl | /v )|l ®v ] N | — ‘%’v Nesneleri tasimak veya secmek (Esc)
L Ecr M~ o~ aov
A
5.04
3
B 4 'C

3. ABC agisini artirirsak AC kenarinin uzunlugu nasil degisir?

4. ABC agisini azaltirsak AC kenarinin uzunlugu nasil degisir?

5. a=3 ve b=4 kenarlarinin uzunlugu sabittir. ¢ kenarinin hangi degerleri igin
iicgen olusabilir? A noktasini siiriikleyerek ¢ kenarindaki degisime gore

tabloyu doldurunuz.

93



A B C Ucgen
olusur mu?
3 4 5
3 4 6
3 4 7
3 4 4
3 4 3
3 4 2
3 4 1

6. Hangi durumlarda iiggen olusmamistir? Tabloya gore a+b, a-b ve ¢ kenarlar1

arasinda nasil bir iligki vardir? Ac¢iklayiniz.

7. a+b, a-b ve ¢ kenar arasindaki iliskiyi sembol kullanarak gosteriniz.

Referans:
http://geogebra.org/cms/
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OGRENCI ETKINLIKKAGIDI 6
1. Bilgisayarinizdan “Ucgen Olusturalim” etkinligini aginiz.
2. Asagida kenarlar1 3 cm, 3 cm ve 2 cm olan ¢ubuklar verilmistir. Sizce bu
cubuklar1 uglarindan birlestirerek tiggen olustururabilir miyiz? Tahmininizi

yaziniz.

3. Siirgiileri kullanarak 3 cm, 3 cm ve 2 cm olan bu ¢ubuklart olusturunuz.
Noktalardan kenarlar1 birlestirip ticgen olusup olugsmadigini kontrol ediniz.

Buldugunuz sonugla tahmininizi karsilastiriiz.

@

4. Asagida verilen degerler i¢in liggen olusup olugsmadigini stirgiileri kullanarak

kontrol ediniz. Tabloyu doldurunuz.
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A B C Ucgen
olusur mu?
1 1 3
1 2 4
2 2 5
3 4 5
5 1 5
4 4 4

5. Hangi durumlarda iiggen olugsmamistir?

6. Buldugunuz iliskiyi kullanarak, iki kenar uzunlugu 3 cm ve 2 cm olan

iicgenin diger kenar1 hangi degerleri alabilir? Hesaplayiniz.

Referans
Sanal Matematik Labaratuar1 http://samala.pau.edu.tr/index.php
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DERS PLANI 4

Ucgenin Temel Elemanlan Cizimi
Ders: Matematik
Sinif: 8
Ogrenme Alam: Geometri
Alt Ogrenme Alami: Uggenler
Beceriler: Bilgisayar kullanimi, geometrik diisiinme, akil yiiriitme, iliskilendirme,
problem ¢6zme
Kazanimlar:

e  Yiikseklik insaeder.

Arag-Gerecler: Bilgisayar, GeoGebra yazilimi
Yiikseklik Cizimi
1. Cebir goriiniimiinii ve koordinat eksenlerini gizleyelim. Goriinlim meniisiine

tikladiktan sonra Eksenlere ve Cebir Penceresine tiklayimiz.

L
[ e . C
2. ' *  Cokgene tikladiktan sonra A, B ve C liggeni ¢izmek i¢in ¢izim alaninda

ti¢ farkl yere tiklayiniz.

3 3

sonra, her noktanin tizerine sag tiklayip ¢ikan meniiden Etiketi gdsteri tiklayiniz.

Eger noktalarin etiketleri gosterilmiyorsa, Tas1 diigmesine tikladiktan

.
4. —7" Dik dogru aracin1 sectikten sonra A kosesini ve BC kenarmi tiklayiniz. Dik
dogrunun BC kenar1 ile olan kesisim noktasini isaretleyiniz ve noktay1 sag tiklayip

cikan mentiden Etiketi gosteri tiklaymiz. Nokta D noktasi olarak isaretlenecektir.
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€7 GeoCebir -— by

B Tasi: Nesneleri tasimak veya secmek (Esc)

bqusrya Duzenle Gorinim Perspektifler Secenekler Araglar Pencere Yardim

DEEEEECEESEEEEEE
L # e~

[+]
o. ':i Ag1 segenegini secerek A, D ve C noktalarini isaretleyiniz ve aciy1
hesaplayiniz.

& Geocedi . . — e - —
Dosya Diizenle Goriinim Perspektifler Secenekler Araglar Pencere Yardim

103 3 1 2 (O S S s e N ey
L#Ec-O- > ' ' ' ' '

6. % B noktasina tiklayip, A noktasini stiriikleyin. ADC acgisindaki degisimi
gbzlemleyiniz.

Ogrenme ve Ogretme Siireci

1. Dérdiincii adimda olusturdugunuz dogru parcasinin BC kenart ile olusturdugu ag1
kag derecedir? Bu ag1 nasil isimlendirilir?

2. Altinct adimda A noktasint siiriiklediginizde ADC agisinda nasil bir degisim
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gozlemlediniz? Agiklayiniz.

Ol¢me ve Degerlendirme
1. A kosesinden olusturulan yiikseklik i¢in izlenilen adimlar1 kullanarak B ve C
koseleri i¢in ylikseklik olusturunuz.
2. Genis agil1 tiggen olusturdugumuzda yiikseklik ¢izimini yapiniz. Genis agili
iicgende yiikseklik tiggenin hangi bolgesinde olusur?
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DERS PLANI 5

Ders: Geometri
Konu: Uggenler

Beceriler: Bilgisayar kullanimi, geometrik diisiinme, akil yiiriitme, iliskilendirme,
problem ¢6zme

Kazamimlar: iki kenar1 bir agis1 verilen {icgen insa eder.
Siire: 2 saat
Sinif: 8
Materyal: Bilgisayar, GeoGebra yazilimi
GIRIS ETKINLIKLERI
Uggenin hangi elemanlardan olustugu sorulur. Ogrencilerin iiggen, iicgenin agilari
ve kenarlar1 hakkindaki 6n bilgileri yoklanir.
Kenar uzunluklar1 5 cm, 4 cm ve 8 cm olan bir iiggen verilir agilarini biiyiikten
kiiglige siralamalart istenir.
GELISTIRME ETKINLIKLERI
Ogrenciler gruplara ayirilir ve her birine etkinlik kagitlar1 verilir. Ogrenciler ile
birlikte aktiviteler gergeklestirilir.
SONUC ETKINLIKLERi:
1. Ogrenciler iki kenar1 ve bir agis1 verilen dik ag1l1, genis agili ve dar agili

iicgenler olustururlar.
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OGRENCI ETKINLIKKAGIDI 7

1. Bilgisayarinizda interneti agip, http://samala.pau.edu.tr/main2.php?isim=30

adresine girin. “Iki kenar bir ac1 ile iicgen”etkinligini aginiz.

& A B
1 | AB kenan 3 -
2 | BC kenan 5 -
3 | Bagst 80| |
4
5
]
7
8
9

-
[=]

-
-

-
ra

ry
L

ury
=

-
4]

=
=]
1

2. Ekrandaki tabloyu kullanarak B agisina 120° degerini giriniz. AC kenarmin
uzunlugunda nasil bir degisiklik oldu? Agiklayiniz.

3. AB uzunluguna 2 cm degerini giriniz. AB uzunlugu azaldiginda C agisinda
nasil bir degisiklik oldu? Ac¢iklaymiz.
4. Tabloyu asagida verilen degerlere gore doldurunuz. Hangi durumlarda tiggen

olusup olusmadigini kaydediniz.

AB kenari BC kenar1 B agis1 Uggen olusur
mu?
3cm 2cm 90°
lcm 5cm 0°
0cm 4 cm 20°

5. Tabloya gore, sadece iki kenar verilirse tiggen olusuyor mu?

6. Tabloya gore, bir ac1 ve bir kenar verilirse liggen olusuyor mu?
7. Tabloya gore hangi durumda iicgen olusmustur? Ucgen olusturmak igin kag
eleman gerekir?

Referans: Sanal Matematik Labaratuart http://samala.pau.edu.tr/index.php
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DERS PLANI 6

Ders: Geometri
Konu: Uggenler

Beceriler: Bilgisayar kullanimi1, geometrik diisiinme, akil yiiriitme, iligskilendirme,
problem ¢6zme

Kazamimlar: Bir kenari iki agis1 verilen liggen insa eder.
Siire: 2 saat
Simif: 8
Materyal: Bilgisayar, GeoGebra yazilimi
GIRiS ETKINLIKLERI
Uggenin hangi elemanlardan olustugu sorulur. Ogrencilerin iiggen, iiggenin agilart
ve kenarlar1 hakkindaki 6n bilgileri yoklanir. Ogrenciler asagidaki sorulari
yanitlarlar.

e Kenarlari 1 cm, 2 cm ve 3 cm olan {iggen olusturabilir miyiz? Nedenini

aciklaymiz.

e Acilar1 20°, 70° ve 90° olan tiggenin en uzun kenar1 hangisidir?
GELISTIRME ETKINLIiKLERI
Ogrenciler gruplara ayirilir ve her birine etkinlik kagitlari verilir. Ogrenciler ile
birlikte aktiviteler gergeklestirilir.
SONUC ETKINLIKLERI:

1. Ogrencilerden bir kenar1 ve iki acis1 verilen ikizkenar, eskenar ve ¢esitkenar

iicgen olusturmalari istenir.
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OGRENCI ETKINLIKKAGIDI 8

1. Bilgisayarinizda interneti agip, http://samala.pau.edu.tr/main2.php?isim=30

adresine girin. “Bir kenar iki ac1 ile iggen”etkinligini aciniz.

=
=

A B
AB Kenan 5| =
Aagisi 60
B agisi 60| =

2. Ekrandaki tabloyu kullanarak A agisina 40° degerini giriniz. CB kenarinin

uzunlugunda nasil bir degisiklik oldu? Agiklayiniz.

3. Tabloyu asagida verilen degerlere gore doldurunuz. Hangi durumlarda tiggen

olusup olusmadigini kaydediniz.

AB kenari A acis1 B acisi1 Uggen olusur
mu?
3cm 20° 90°
lcm 10° 0°
Ocm 50° 20°

4. Tabloya gore, sadece iki ac1 verilirse liggen olusuyor mu?

5. Tabloya gore, bir ag1 ve bir kenar verilirse liggen olusuyor mu?

6. Tabloya gore hangi durumda iicgen olusmustur? Ucgen olusturmak kag

eleman gerekir?

Referans: Sanal Matematik Labaratuari

http://samala.pau.edu.tr/index.php
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DERS PLANI 7

Ders: Geometri
Konu: Uggenler

Beceriler: Bilgisayar kullanimi1, geometrik diisiinme, akil yiiriitme, iligskilendirme,
problem ¢6zme

Kazamimlar: Pisagor Bagintisini agiklar.
Siire: 2 saat
Materyal: Bilgisayar, GeoGebra yazilimi
GIRiS ETKINLIKLERI
Ogrencilere dik iiggenin kenarlar1 ve agilar1 arasindaki iliskiler sorulur. En uzun
kenarin hangisi oldugu ve nedeni tartigilir.
GELISTIRME ETKINLIiKLERI
Ogrenciler 2’ser kisilik gruplara ayirilir ve her birine etkinlik kagitlar: verilir.
Ogrenciler ile birlikte aktiviteler gerceklestirilir.
SONUC ETKINLIKLERI:
1. Ogrenciler Pisagor bagmtisin1 kullanarak asagida verilen iiggenlerin
kenarlarin1 hesaplarlar.
¢ Dik kenarlarinin uzunlugu 6 cm ve 8 cm olan dik tiggenin diger
kenarinin uzunlugunu hesaplaymiz.
e Kenar uzunluklar1 9 cm, 12 cm ve 15 cm olan {iggen dik licgen

olabilir mi? Nedenini agiklaymiz.
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OGRENCI ETKINLIKKAGIDI 9
1. Bilgisayarinizda interneti a¢ip, http://samala.pau.edu.tr/main2.php?isim=30

adresine girin. Pisagor bagintisi etkinligini aginiz.

E

AB Kenar = 6 Alan ABGF = 36

AC Kenan =8 Alan ACHI = 64

BC Kenar = 10 nlanBBCE

F

2. Sirgiileri kullanarak C noktasinin yerini degistiriniz, aginin 90° olmasina

dikkat ediniz. C noktasinin yerlerine gore asagidaki tabloyu doldurunuz.

A(ABGF) A(ACHI) A(ABGH+ACHI) | A(BCED)

3. ABCD, ACHI ve BCED karelerinin alanlari arasinda nasil bir iligki vardir?

Sembol kullanarak belirtiniz.
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4. Karelerin alanlar1 ve liggenin kenarlart ile ilgili asagida verilen tabloyu
doldurunuz.

AB kenarimin karesi AC kenarimin karesi BC kenarmin karesi

5. Dik ti¢cgenin kenarlar1 arasinda nasil bir iliski vardir?

Referans: Sanal Matematik Labaratuar1 http://samala.pau.edu.tr/index.php
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DERS PLANI 8

Pisagor Bagintisi
Ders: Matematik
Sinif: 8
Ogrenme Alam: Geometri
Alt Ogrenme Alami: Uggenler

Beceriler: Bilgisayar kullanimi, geometrik diisiinme, akil yiiriitme, iligskilendirme,
problem ¢6zme

Kazanimlar:

e Pisagor bagintisini aciklar.
e Pisagor bagintisini problemlere uygular.

Arag-Gerecler: Bilgisayar, GeoGebra yazilimi

GIRIS ETKINLIKLERI
Ogrencilere dik iiggenin kenarlar1 ve agilar1 arasindaki iliskiler sorulur. Bir énceki

dersten Pisagor Bagintisini1 uygulama sorulur.

GELISTIRME ETKINLIKLERI
Ogrenciler 2’ser kisilik gruplara ayirilir ve her birine etkinlik kagitlar: verilir.
Ogrenciler etkinlik 10 igin asagida verilen sorular1 cevaplar.

1. Ikinci adimda olusan karelerin alanlar1 arasinda nasil bir iliski vardir?
Aciklaymiz.

2. Ugiincii adimda C ve E noktalarin siiriiklediginizde alanlarda nasil bir degisim
gozlemlediniz? Ac¢iklayiniz.

3. Dik ii¢genin kenarlarinda kare yerine eskenar ticgen kullansaydik alanlar
arasinda ayni iliski gozlenir miydi? A¢iklayiniz.

4. Alanlar arasindaki bu iliskiyi sembol kullanarak gdsteriniz.

107



5. Dik liggenin kenarlari ile alanlar1 arasinda benzer bir iliski var midir?

SONUC ETKINLIKLERI:
Ogrenciler Pisagor bagmtisin1 kullanarak asagida verilen iiggenlerin kenarlarini
hesaplarlar.
e Dik kenarlarinin uzunlugu 6 cm ve 8 cm olan dik {liggenin diger
kenarinin uzunlugunu hesaplayiniz.
e Kenar uzunluklar1 9 cm, 12 cm ve 15 cm olan tiggen dik {icgen

olabilir mi? Nedenini aciklaymiz.
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OGRENCI ETKINLIKKAGIDI 10

£ pisagor b.ggh - -

1. Bilgisayarinizdan “Pisagor Bagintis1” geogebra dosyasini aginiz.

Dosya Diizenle Gértinim Perspektifler Secenekler Araclar Pencere Yardim
B EnEEECE S
L e~
Q
E c
3 5
G o 90
D 4
H |
om?

2. = Alan tikladiktan sonra CDFG karesini, EDIH ve CERQ karelerini

tiklaymiz. Karelerin iizerinde alanlar hesaplanacaktir.

€ pisagor_biggb P —

T R
Dosya Dizenle Gorinim Perspektifler Secenekler Araclar Pencere Yardim
E Tasi: Nesneleri tasimak veya segcmek (Esc)
| #He-

Q
F c Alan =25
Alan=9 3 2
G u 90
D 4
Alan =16
H |

3. % CDE dik iiggeninde, C ve E noktalarini siiriikleyip alanlardaki degisimi
gozlemleyiniz.
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4. Sekilde verilen ABC ii¢geni dik liggen midir?

a) GeoGebra 6lgme araglarini kullanarak dik tiggen olup olmadigini

arastiriniz.

Dosya Dizenle Gérinidm Secenekler Araclar Pencere Yardim

.

| a=2
.-f"-,”’; | T

V)

[s] e~ ol 7N

.A P ABC
i -« -
k4 L L

W

I{-/_ 7 W
T B

5. Sekilde verilen her iki nokta arasi 1 birimkaredir. Karsilikli noktalar1

birlestirerek karesel bolgelerin alanlarinin kag birimkare oldugunu

hesaplaymiz. Buna gore, ABC tiggeninin dik tiggen olup olmadigini nasil

yorumlariz?

6. Verilen iiggenin kenarlarinda, kare yerine yarim ¢gember kullanarak alanlari

hesaplayimniz.

7. Olusan yarim ¢emberlerin alanlar1 arasinda nasil bir iligki var?
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RUBRIC AND ANSWER KEY

APPENDIX E

Sorular 1 |2 3 4 |5 |6 |7 (8 |9 |9 10
Dogru Cevap ve | 5 5 5 5 |5 5 5 5 |5 |5 5
DogruAciklama

Dogru Cevap 3513535 (3513535135 135(|35]3,5 3,5
eksik agiklama

Dogru Cevap 25125125 (25125125125 125(|125|25 2,5
Aciklama yok

Yanlis Cevap ve | O 0 0 0 |0 0 0 0 |0 |0 0
aciklama yok

Sorular 11 (12a|12b |13 |14 |15 |16 |17 |18 | Total
Dogru Cevapve |5 5 5 5 |5 5 5 5 |5 [100
DogruAgiklama

Dogru Cevap 35135135 1(35|135(35(35(35|35]|70

eksik aciklama

Dogru Cevap 25125125 (251252525 (25|25|50
Aciklama yok

Yanlis Cevap ve | 0 0 0 0 |0 0 0 0O |0 |0

aciklama yok
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1. Dogru cevap: C sikki
Agiklama: AF kenar1 BC kenarini esit iki pargaya ayirmistir.
2. Dogru cevap: A sikki
Acgiklama: Kagit katlamada, kosedeki ag1 iki es parcaya ayrilmistir.
3. Dogru cevap: En uzun kenar TV dir.
Agiklama: En genis acinin karsisinda yer alir.
4. Dogru cevap: A>B>C
Acgiklama: Kenar uzunluklar ile agilar arasinda dogrusal iliski vardir. Daha
uzun kenarin karsisindaki a¢1 daha biiyiiktiir.
5a. Dogru cevap: Olusmaz.
Aciklama: ki kenarin toplam diger kenardan biiyiik olmalidir.
5b. Dogru Cevap: Olusmaz, olusur, olusur, olusmaz
Aciklama: Iki kenarm toplam uzunlugu diger kenardan biiyiik olmalidir.
6. Dogru cevap: C sikki
Aciklama: Ciinkii a¢1 kii¢iildiigii icin kenar da kisalacaktir.
7. Dogrucevap: 11,10,9,8,7,6,5,4,3
Agiklama: a+b>c>a-b oldugundan 12>c>2 c aralikta verilen tamsay1
degerlerini alir.
8. Dogru Cevap: En cok=14 cm En az=4 cm
Aciklama: at+b>c>a-b oldugundan 15>c>3 c’nin aralikta alabilecegi en
kii¢iik ve en biiyiik tamsay1 degerleri 14 cm ve 4 cm’dir.
9a. Dogru Cevap: 32+42=52
Aciklama: Kiiciik karelerin alanlar1 toplami biiyiik karenin alanina esittir.
9b. Dogru Cevap: a?+h?=c?
Aciklama: Kenarlarin karesi karelerin alanlarina esittir ve dik kenarlarin
kareleri toplami hipotentisiin karesini verir.
10. Dogru Cevap: x uzunluklari sirastyla 8,12 ve 6v/2dir.
Aciklama: a?+b?=c? formiiliinden a, b ve ¢’yi yerine koyarak x’i hesaplar.
11. Dogru Cevap: 2V5
Aciklama: 6%-42=v/20=2/5
12. Dogru Cevap: 80 cm
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Aciklama: 170%+150%=802
13. Dogru Cevap: Dik tiggen degildir

Acgiklama: 9+9=18 olmalidir fakat biiyiik karenin alan1 16 cm’dir.

14. Dogru Cevap: 1200 m

Agiklama: Ev kirtasiye=800 m oldugundan, 1000+800=1800m ve 1800-
600=1200 m
15. Dogru Cevap: C sikki

Aciklama: Sadece bir a¢1 bir kenar verilmis
16. Dogru Cevap: D sikk1

Aciklama: ki kenar esit olarak bdliinmiis.

17. Dogru Cevap: Cizimler incelenir.

Aciklama: Yiikseklik icin, a kenarinin karsisindaki késesinden indirilen dik
cizgidir. Agiortay i¢in, a kenarinin karsisindaki kdsede agiy1 iki esit pargaya
bolen ¢izgidir. Kenarortay i¢in, , a kenariin karsisindaki kosesinden indirilen a
kenarini iki esit pargaya bolen cizgidir.

18. Dogru Cevap: B sikki
Agiklama: ABC agisini esit iki parg¢aya ayirdigi igin.
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APPENDIX F

TURKISH SUMMARY

OZET

APPENDIX F

OZET

Son yillarda, bilgisayar teknolojileri egitimde etkili bir sekilde kullaniimaya
baglamistir. Matematik 6gretiminde teknoloji kullanimi farkli konularin 6gretimini
ve Ogrencilerin 6grenmesini desteklemektedir. Farkli teknoloji araglarinin kullanimi
matematige yonelik problem ¢dzme becerilerini, gorsel ve uzamsal yetenekleri
artirmaktadir. Geometri dersleri de 6grencilerin muhakeme ve ispat gibi becerilerini
desteklemektedir. Geometri, matematik ve fen konularinin 6gretiminde arag¢ olarak
kullanilabilir ve ¢evremizi yorumlama sansi saglar (NCTM, 2000). Son yillarda,
bilgisayarlarin geometri egitiminde kullanimina yonelik yapilan pek ¢ok bilimsel
calisma bulunmaktadir (Myers, 2009; Sauter, 2001; Smith, 2010; Tayan, 2011,
Ubuz, Ustiin and Erbas, 2009; Yemen, 2009). Bu calismalarda teknolojinin
ogrencilerin basarilari lizerinde pozitif etkisi gdzlenmistir. Buna ek olarak, dinamik
geometri programlarinin ve GeoGebra kullanimin 0grenci basarisina etkisine
yonelik yapilan pek ¢ok calisma vardir (e.g. Filiz, 2009; Icel, 2011; Tayan, 2011;
Ubuz, Ustiin and Erbas, 2009; Yemen, 2009; Zengin, 2011). Bu ¢alismalar, dinamik
geometri kullaniminin farkli matematik konular1 ve farkli smif seviyeleri i¢in
etkilerini incelemistir. Diger c¢aligmalardan farkli olarak, bu g¢alismada ti¢genler
konusunda, dinamik geometri kullanimimnin 8. smif Ogrencilerinin basar1 ve
tutumuna etkisine bakilmistir.

Calismanin arastirma sorular1 agagida belirtilmistir:

Dinamik geometri yazilimi1 kullanilan derslerin geleneksel 6gretimle

kiyaslandiginda 8. Sinif 6grencilerinin bagarilarina etkisi nedir?
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Dinamik geometri yazilimi1 kullanilan derslerin geleneksel Ogretimle
kiyaslandiginda 8. Sinif 6grencilerinin tutumuna etkisi nedir?

Ogrencilerin basar1 ve tutumlar1 arasinda iliski var midir?

Deney grubundaki 6grencilerin dinamik geometri programlarina yonelik
goriisleri nelerdir? Bu c¢alisma kapsaminda belirtilen arastirma sorulara yanit
aranmistir.

PISA ve TIMSS raporlarina gore, Tiirk Ogrenciler geometride ve
matematikte diisiik basariya sahiptirler. PISA 2009 raporuna gore, Tiirkiye 65 lilke
icinde 41. sirada yer almaktadir. Bu sonuglara gore, Tiirk ogrenciler diger
iilkelerdeki ogrencilerle kiyaslandiginda daha fazla zorluk yasamaktadir. Buna ek
olarak, TIMSS raporlari da PISA raporlarina benzemektedir. TIMSS 2007
raporlarma gore, Tirkiye’nin egitimdeki basaris1 sekizinci smif 6grencileri igin
diger Avrupa iilkelerinin altindadir. Ayn1 sekilde, 6grenciler ulusal sinavlarda da
diisiik basar1 gostermektedir. Bunlar, geometri ve matematik 6gretiminin dnemini
gostermektedir. Fakat geometri konularmin 6gretiminde problemler oldugundan
geometri 6gretim metotlarinin gelistirilmesi gerekmektedir.

Geometri 6gretiminde 6nemli problemlerden biri kurallarin ve formiillerin
verilip 6grencilerin bunlar1 anlamadan ezberlemesidir. Bu tiir zorluklarin ¢oziilmesi
icin geometri derslerinde dinamik geometri programlarinin  kullanilmasi
onerilmektedir. Bu calismada, arastirmaci tarafindan hazirlanan etkinlik kagitlariyla
ogrencilerin 6grenmeleri desteklenmistir. Bilgisayar laboratuvarinda yapilan
derslerde, 6grenci merkezli bir 6grenme ortami saglanmistir. Siirecte 68retmen
ogrencilere rehberlik etmistir. Ogrenciler, liggen dogru ac1 gibi geometrik sekilleri
GeoGebra’nin  Ozelliklerini  kullanarak kendileri olusturmuslardir. GeoGebra
ogrencilerin konularin1 anlamasina, dikkatine ve motivasyonuna yardimer olmustur.
Arastirma sonucglarima gore, matematige karst tutum matematik basarisini
etkilemektedir. Literatiirde, Ogrencilerin matematige karsi tutumlari; bilgisayar
kullanimi, akademik basar1 gibi cesitli faktorler acisindan incelenmistir. Bazi
caligmalarda tutum ve basar1 arasinda pozitif etki bulunurken (Boyraz, 2008; Geng,
2010; Giin, 2011; Mehdiyev, 2009; Myers, 2009; Souter, 2001) baz1 ¢alismalarda
anlamli bir iligki bulunmamistir (Eryigit, 2010; Klein, 2005; Yemen, 2009; Zengin,
2011). Arastirmalardaki birbirinden farkli sonuglardan dolayr bu arastirmada, tutum
ve basar1 arasindaki iliski incelenmistir.
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Yeni matematik miifredatinda (MEB, 2005) dinamik geometri
programlarinin kullanimi desteklenmekte fakat bu araglarla ilgili ders plani1 ve
etkinlik bulunmamaktadir. Bu caligma i¢in gelistirilen ders planlan, etkinlik
kagitlar1 ve 6grenci aktivitelerinin 6gretmenler ve Ogrenciler i¢in faydali olacagi
diistiniilmistiir. Bu ¢aligmada, dgrenciler teknoloji 6zelliklerini kullanarak problem
¢ozmiis, teoremleri ve formiilleri olusturmuslardir. Bu da O6grencilerin biligsel
becerilerine katki saglamistir. Dinamik geometri kullanimi buna ek olarak
ogrencilerin muhakeme ve sekilleri olusturma becerilerini olumlu etkilemistir. Orta
ogretimde dinamik geometri programlarmin kullaniminin etkisine ve bununla ilgili
ogrenci goriislerine yonelik ¢alismalar bulunmaktadir (Filiz, 2009; igel, 2011;
Tayan, 2011; Yemen, 2009; Zengin, 2011). Diger ¢alismalardan farkli olarak, bu
calisma kirsal alandaki teknoloji imkanlarimin kisith oldugu bir kdy okulunda
yapilmistir. Calismaya katilan 6grenciler evlerinde bilgisayar ve internet olanagi
olmayan ogrencilerdir. Calismanin oOrneklemi uygun Ornekleme yontemiyle
secilmistir ve calisma yar1 deneysel bir ¢aligmadir.

Calismanin varsayimlart; 6grencilerin sorular1 agik ve dogru bir sekilde
cevapladigidir. Veriler deney ve kontrol grubunda benzer kosullarda toplanmustir.
Farkl1 gruptaki 6grenciler 6n test ve son testlerin uygulamasindan dnce birbirleriyle
etkilesim icinde olmamistir. Caligmanin Orneklemi rastgele sec¢ilmemis uygun
ornekleme gore secilmistir. Bundan dolayr bulgular benzer Orneklemlere
genellenebilir.

Bilgisayar destekli Ogretim, bilgisayarin 6grenme ve Ogretme ortaminin
onemli bir parcasi olarak kullanildigi Ogretim olarak tanimlanmigstir. Dinamik
geometri programi, 6grencilerin geometrik sekiller olusturmalarini ve onlar1 kolayca
hareket ettirmelerini bu sayede seklin elemanlarindan birini hareket ettirirken, diger
elemanlardaki degisimi gozlemledigi yazilim programlar1 olarak belirtilmistir
(Goldenberg & Cuoco, 1998). GeoGebra ise ortadgretimden iiniversiteye kadar
kullanilan dinamik geometri programidir. Diger dinamik geometri programlarinin
ozelliklerini igerir ve kullanimi {cretsizdir (Hohenwarter & Jones, 2007).
Geleneksel 6gretimin tanimi ise, ders ve soru cevap kismini igeren, kurallarin ve
tanimlarin baglangicta yapildig1 ve daha sonra 6rneklerin ¢oziildiigli 6gretim olarak
tanimlanmustir (Duatepe, 2004).

Bu ¢alismada bilgisayar destekli 6grenme ortaminin, geleneksel 6gretim
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yontemiyle karsilastirildiginda sekizinci sinif 6grencilerinin geometri basarilarina,
geometriye ve teknolojiye karsi tutumlaria etkisi incelenmistir. Buna ek olarak,
ogrencilerin bilgisayarli 6gretimin etkileri ile ilgili fikirlerini almak ve 68renme
stireglerini yorumlamak amaglanmistir. Bu ¢alisma, kontrol ve deney grubunu igeren
yart deneysel bir calismadir. Calismanin Orneklemini Ankara ilinde bir devlet
ilkdgretim okulunda sekizinci sinifta okuyan 36 6grenci olusturmaktadir. Calismaya
katilan 18’1 deney, 18’1 kontrol grubu 6grencileri, bir 6nceki yillardaki ortalamalari
dikkate  alinarak  eslestirme  yOntemiyle  olusturulmustur.  Calismanin
gerceklestirildigi  okul, ilce merkezine olduk¢a uzak, imkéanlart kisith ve
sosyoekonomik seviyesi diisiik olan bir okuldur. Calismanin yapildigi okulda
bilgisayar laboratuvari bulunmaktadir ve uygulamalar esnasinda 12 bilgisayar
kullanilmis olup Ogrenciler bilgisayarlar1 ikiserli gruplar olarak kullanmistir.
Deneysel calismalar sebep sonug iliskisi belirleme acgisindan en etkili yontemlerdir.
Calismanin  bagimsiz  degiskenini GeoGebra dinamik geometri programiyla
desteklenen dort haftalik uygulama; bagimli degiskeni ise 6grencilerin geometriye
yonelik basar1 ve tutum puanlart ve acik uglu sorulara verdikleri cevaplar
olusturmaktadir.

Bu calismada Ogrencilerin geometri basarilarini ve geometriye yonelik
tutumlarimi 6lgmek icin Geometri Basar1 Testi, Geometri Tutum Olcegi, Bilgisayara
Yénelik Tutum Olgegi kullanlmustir.

Geometriye yonelik basar1 testinde, agik uglu 18 soru sorulmustur. Testin
kazanimlari, Milli Egitim Bakanliginin sekizinci sinif ders kitabina gore
belirlenmistir. Bu kazanmimlar; {iggenin ylikseklik, agiortay ve kenarortayini
olusturmak, {iggenin kenarlar1 arasindaki iligkileri yorumlamak, {iggenin ag¢1 ve
kenarlar1 arasindaki iliskileri yorumlamak, Pisagor bagintisinm1 olusturabilmek ve
Pisagor bagintisiyla ilgili problemler ¢ozebilmektir. Basar1 testinin pilot calismasi,
19 6grenci ile yapilmis ve puanlayicilar arast giivenirlik .97 bulunmustur.

Bir diger 6l¢me araci olan Geometriye Yonelik Tutum 6lgeginde Likert Tipi
12 madde bulunmaktadir. Bu test Duatepe (2004) tarafindan gelistirilmistir.
Maddeler kesinlikle katilmiyorum, katilmiyorum, kararsizim, katiliyorum ve
kesinlikle katiliyorum seklinde siralanmistir. Olgegin i¢ gecerlilik katsayist .71
olarak bulunmustur.

Bilgisayara Yonelik Tutum 6lcegi ise 21 maddelik Likert Tipi bir 6lgektir ve
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Cronbach Alpha i¢ gecerlilik katsayist .87 olarak bulunmustur. Bu odlgekte ayni
zamanda ti¢ tane agik u¢lu soru bulunmaktadir. Bu sorularla 6grencilerin bilgisayar
destekli egitime yonelik goriisleri alinmistir. Deney ve kontrol gruplar1 6grencilerin
bir oOnceki yillardaki matematik ortalamalarmma gbére rastgele atanarak
olusturulmustur.

Deney grubunda, uygulamadan 6nce Geometri Basar1 testi ve Geometriye
yonelik tutum 06lgegi on test olarak verilmistir. Uygulamaya baglamadan Once
ogrenciler iki saat GeoGebra’ya yonelik ders almislar ve programin o6zellikleri
hakkinda bilgilendirilmislerdir. Uygulamalar dort hafta siirmiistiir. Ogrenciler
dersleri bilgisayar laboratuvarinda almistir. Ogrencilere arastirmaci tarafindan
hazirlanan 6grenci etkinlik kagitlar1 verilmistir ve GeoGebra kullanilarak geometri
konularmi 6grenmislerdir. Ogrenciler derslerde bu programin siiriikleme, sekilleri
olusturma gibi pek ¢ok 6zelligini kullanarak iiggenin elemanlarini olusturma, tiggen
esitsizligi, ag¢1 kenar iligkisi, Pisagor bagintis1 ve Pisagor bagmtistyla ilgili
problemler konularini islemislerdir. ilk hafta, ders plan1 1 ve 2 kullanilmis ve
yiikseklik, agiortay ve kenarortay konulari anlatilmistir. Ikinci hafta iicgen
esitsizligi, ticlincli ve dordiincii haftalarda Pisagor bagintisi ve problemler
islenmistir. Derslerde Ogrenciler programda kesfettiklerini smifla paylagsmis ve
tartismis ve etkinlik kagitlarindaki sorular1 ¢6zmiislerdir.

Kontrol grubunda, 6grenciler liggenler konusunu Milli Egitim Bakanliginin
(Aygiin, 2012) kitabindan geleneksel yontemle islemislerdir. Ogretmen ders
kitabinda bulunan ders planlarin1 kullanmis, konular1 anlatmis, tanimlar1 vermis ve
sorular ¢ozmiistiir. Buna ek olarak 6grenciler ders kitabinda yer alan etkinlikleri
yapmiglardir. Bu etkinlikler GeoGebra ile etkinlik kagitlarinda verilen aktivitelere
benzemektedir. Uygulamalar hem deney hem kontrol grubu dort hafta siirmiistiir.
Deney grubundaki 6grenciler liggenler konusunu islerken GeoGebra 6zelliklerini
kullanmistir ve hem ¢izimleri yaparken zaman kazanmis hem de stiriikleme 6zelligi
ile daha ¢ok kesfetme sansi bulmuslardir. Iki grup arasindaki temel fark, deney
grubunda kullanilan teknoloji kullanimidir.

Veri analizinde SPSS 17.0 programi kullanilmistir. Birinci ve ikinci
arastirma sorusu bagimsiz 6rneklem t-testi ile arastirilmis. Uciincii arastirma sorusu
korelasyon analizi ile incelenmistir. Uygulamalar1 gergeklestirmek icin gerekli etik
izinler alinmistir. Caligmanin i¢ gecerliligine zarar veren durumlar minimize
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edilmeye calisilmistir. Caligsmada nicel sonuglar, 6grencilerin Geometri Basar1 Testi
puanlarinin 6n testte daha diisiik oldugunu ve son testte farklilagtigini gostermistir.
Kontrol grubunun ortalamast 17.61’den 20.05’e¢ ylikselmistir. Deney grubunun
ortalamasi ise 21.69’dan 39.44’e yiikselmistir. Bu degisimin istatistiksel olarak
anlamli olup olmadigina bakmak i¢in t-test yapilmistir. Geometri Bagari testini
karsilastirmak i¢in yapilan bagimsiz 6rneklem t-test sonuglarina gore deney grubu
ve (M=21.69, SD=9.28) kontrol grubu i¢in (M=17.61, SD=7.29; t(32.18)=1.46,
p=.15) anlaml1 bir fark bulunmamistir. On test sonuglarina gore, deney ve kontrol
grubu geometri basarisi yoniinden baslangicta aynidir.

Geometri Basarisinin  yaninda Geometriye yonelik tutum puanlarinin
betimsel analizlerine bakilmistir. Geometriye yonelik tutum puanlari 35.7°den
47.75’e yiikselmistir. Betimsel analiz sonuglarina gore, geometriye yonelik tutum
yoniinden deney grubu kontrol grubundan daha yiiksek puanlara sahiptir. Aradaki
farkin istatistiksel anlamliligina bakmak i¢in bagimsiz 6rneklem t-testi yapilmistir.
Geometriye yonelik tutum puanlarinda, deney (M=30.27, SD=13.04) ve kontrol
grubu (M=31.50, SD=12.98; t(34)=-.28, p=.78) i¢in baslangicta istatistiksel olarak
anlamli bir fark bulunmamistir. Geometriye yonelik tutum puanlar1 gostermistir ki
gruplar baslangigta tutum yoniinden esittir. Uygulamadan sonra yapilan bagimsiz
orneklem t-test sonuglarina gore, deney grubu (M=47.75, SD=10.98) ve kontrol
grubu (M=35.70, SD=8.74); t (31) =3.49, p=.00) i¢in istatistiksel olarak anlamli fark
bulunmustur. Bu sonuglara goére yapilan uygulamalar 6grencilerin geometriye
yonelik basarisin1 ve tutumunu olumlu yonde etkilemistir.

Bunlara ek olarak, geometriye yonelik tutum ve basar1 arasindaki iliskiye
bakmak i¢in korelasyon analizi yapilmistir. Korelasyon analizine baglamadan once
gerekli varsayimlar kontrol edilmistir. Tutum ve geometri basaris1 arasindaki iligki
Pearson korelasyon katsayisi ile incelenmistir. ki degisken arasinda pozitif
korelasyon bulunmustur, r=.68, n=33, p<.001. Bunun anlami, sekizinci sinif
ogrencilerinin geometriye yonelik basarilari, geometriye yonelik tutumlariyla
iligkilidir. Buna ek olarak ogrencilerin bilgisayara yonelik tutum puanlarinin
betimsel istatistiklerine bakilmistir. Buna gore, 6grencilerin maksimum puani 88 ve
minimum puani 62°dir. Bilgisayara yonelik tutum puanlarinin ortalamasi 78.44’djir.

Bilgisayara yonelik tutum dlgeginde li¢ tane agik uglu soru bulunmaktadir.
Bunlar, “Geometri 6grenirken bilgisayarli egitim sizlere ne sekilde yararli oldu?
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Bilgisayar destekli geometri dersine ne gibi degisiklikler Onerebilirsiniz?
Geometride c¢aligmalarinizi etkileyen etkenler nelerdir? Bu etkenleri g6z Oniine
alarak geometri derslerine ne gibi degisiklikler 6nerebilirsiniz?” sorularidir. Deney
grubundaki 6grencilerin cogu bilgisayara dayali 6grenmeyi faydali bulmustur.

Agik uglu sorulardan birincisi i¢in 6grencilerin %61°1 geometri konularinin
daha iyi anlasilacagimni belirtmistir. Ogrencilerin %50’si GeoGebra’nin dersleri daha
eglenceli hale getirdigini sdylemistir. Siiriikleme 6zelliginin 6grenmelerine yardim
ettigini 6grencilerin %38’1 belirtmistir.

Acik uglu sorulardan ikincisi ig¢in, Ogrencilerin %355’ derslerin giizel
gectigini ve Onerilerinin bulunmadigint belirtmistir. Bilgisayar kullaniminin cebir
gibi diger konularda da olmasini isteyen 6grenciler %33 diir.

Acik uclu sorulardan {igiinciisii i¢in 6grencilerin %44’ GeoGebray1 tiim
geometri derslerinde kullanmak istemistir. Ogrencilerin %27’si her 6grencinin kendi
bilgisayarma sahip olmasi gerektigini soylemistir. Ogrencilerin  %22’si ise
GeoGebra’y1 oyun oynarken kullanabilecegini belirtmistir. Baz1 63renci cevaplari
ise soyledir: “ Bilgisayarda hem egleniyorum hem de daha kolay 6greniyorum.”
“Geometri dersleri GeoGebra ile daha eglenceli geciyor.” “Bilgisayarda geometri
hem zevkli hem de kolay anlasiliyor.”

Ogrenci cevaplarinda 6grencilerin ¢ogu bilgisayar destekli dersleri eglenceli
bulmustur. Ogrenmelerini destekledigini ve anlamalarma daha iyi yardimci oldugu
belirtmistir. Bunun yaninda 6grenciler bilgisayarin diger matematik konularinda da
kullanilmasini 6nermislerdir. Bazi 6grenci cevaplar soyledir: “Bilgisayar kullanimi
diger konularda da desteklenirse, diger dersler de matematik gibi eglenceli olabilir.”
“Biitiin matematik konularinin bilgisayarla islenmesini isterim.” “GeoGebra daha
kolay O6grenmemize yardimci oldu.” Son soru ic¢in bazi 6grenci cevaplart ise
sOyledir: “Kagit kalemle geometrik sekilleri ¢izmek daha fazla zaman alirken,
bilgisayarla ¢izim yapmak daha kolay ve eglencelidir.” “Bilgisayar ortaminda
stirikleme 6zelligini kullanarak sekilleri hareket ettirebildim.” Cogu 0grenci
stiriikleme Ozelligini faydali bulmustur. Sekilleri kolayca ve hizli ¢izebilmislerdir.
Ogrenciler kagit kalem ortaminda zorlanarak yapabilecekleri seyleri GeoGebra’da
kolayca yapmustir.

Acik uglu sorular, bilgisayarlarin 6grencilerin 6grenme siirecini destekleyen
dinamik bir 6grenme ortami yarattigini1 ve bilgisayar dersine kars1 pozitif diisiinceler
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gelistirdiklerini belirtmistir.

Bu ¢alismanin nicel sonuglarina gore, bagimsiz 6rneklem t-testi dinamik
geometri kullannominin geometri basar1 puanlarinda istatistiksel olarak anlamli bir
fark yaratmistir. Diger bir deyisle, GeoGebra programi ile ders géren 6grenciler,
teknoloji kullanim1 olmayanlara gore daha yiiksek Geometri Basar1 Testi puanlarina
sahiptir. Bu c¢alismanin sonuclar1 literatliirdeki diger c¢alismalarla benzerlik
gostermektedir. Bu ¢alismalarda elde edilen sonuglara gorefarkli dinamik geometri
programlarinin kullanimi1 6grenci basarisin1 pozitif yonde etkilemektedir (Erbas
&Yenmez, 2011; Furner & Marinas, 2006; Gecu & Ozdener, 2010; Healy & Hoyles,
2002; Isiksal & Askar, 2005; Kepgeoglu, 2012; Pierce and Stacey, 2005; Sari, 2012;
Topcu, 2011).

Buna ek olarak, bilgisayar destekli 6gretim kullanimi geleneksel 6gretime
gore kiyaslandiginda geometriye yonelik tutumu pozitif yonde etkilemistir. Bu
sonugclar, onceki yillarda yapilan dinamik geometri kullaniminin oldugu ¢aligmalarla
benzerlik gostermektedir (Boyraz, 2008; Geng, 2010; Giin, 2011; Mehdiyev, 2009;
Myers, 2009; Souter, 2001). Ogrencilerin yorumlar da geometriye yonelik pozitif
tutum gosterdiklerini desteklemistir. Dersler esnasinda, Ogrenciler, geometri
konularina yiiksek seviyede ilgi gostermistir ve derse katilim konusunda daha
isteklidirler. Bu sonuglar, bilgisayar destekli siniflarda 6grencilerin yiiksek diizeyde
motivasyon gosterdigini, bilgisayar destekli Ogretimin Ogrencilerin tutumunda
pozitif etki yarattigin1 gostermistir. Ogrencilerin pozitif tutumunun nedeni dinamik
geometri programlarinin yarattigi kesfetmeye yonelik ve ilging olan 6grenme ortami
olarak agiklanabilir. Ogrenciler GeoGebra o6zelliklerini kullanarak daha ¢ok
eglenerek ve daha kolay ogrendiler. Ogrencilerin basari puanlarmin nedeni ise
bilgisayar destekli ogretimin ve bilgisayar ortaminin sagladigi gorsel etkidir. Bu
sayede Ogrenciler, licgenler konusunu gorsel imgelerle daha i1yi anlamis ve
kesfederek 6grenmislerdir.

Bilgisayarli 6gretimin pozitif etkisinin diger bir nedeni ise Ogrencilerin
matematik konularmmi1 6grenmedeki algilar1 ve inamislanidir. Literatiire gore,
ogrencilerin matematik hakkindaki goriisleri matematik basarilarini ve tutumlarini
etkilemektedir (Mehdiyev, 2009; Myers, 2009; Souter, 2001). GeoGebra dgrencilere
formiilleri, teoremleri ve sekilleri olusturmada kolaylik saglamistir. Buna ek olarak,
GeoGebra kullanimi sekiller ve matematik konular1 arasinda baglanti kurmay1 ve
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sembollestirmeyi daha iyi saglamaktadir. Deney grubundaki &grenciler konulari
ogrenirken formiilleri ve teoremleri ezberlemek yerine kesfederek 6grenmislerdir.

Bu calismanin sonuglarina gore, 6gretmenler ve 6gretmen adaylar teknoloji
kullaniminin farkinda olmalidir. Buna ek olarak miifredat1 gelistirenler buna yonelik
ders planlar1 diizenlemelidir. Ogretmenler teknoloji dzelliklerinin miifredata entegre
edilmesine daha fazla 6nem vermelidir ve teknoloji kullanimi konusunda egitim
verilmelidir. Ogretmenler teknoloji ile ilgili yeteneklerini ve bilgisayar becerilerini
gelistirmelidir. Okullar daha fazla teknoloji materyalleriyle donatilmalidir.
Bilgisayar laboratuvarlar1 ve internet biitiin okullarda saglanmalidir. Matematik
ders kitaplar1 dinamik geometri araglarmin kullanildigi etkinlikler i¢ermelidir.
Egitimle ilgili web-sitelerinin sayilar1 artirilmalidir. Her 6grenci igin bilgisayar
derslerinde bilgisayar programlarin1 kullanmay1 6grenme sansi1 verilmelidir.

Bu c¢alismada dinamik geometri yazilimi kullaniminin 6grencilerin
basarilarin1 ve tutumunu pozitif yonde etkiledigi goriilmiistiir. Matematik ve fen
egitiminde buna yoOnelik c¢alisanlarin  sayis1 artirilabilir.  Cinsiyet farkinin
ogrencilerin basarilarini, tutumunu ve bilgisayara yonelik tutumu nasil etkiledigi
arastirilabilir. Bu c¢alismada konu olarak iicgenler konusu secilmistir, diger
matematik konular1 i¢in dinamik geometri kullaniminin etkisi aragtirilabilir. Caligma

grubu uygun 6rnekleme yerine random olarak atanabilir.
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APPENDIX G

TEZ FOTOKOPISI iZIN FORMU

ENSTITU

Fen Bilimleri Enstittsi

Sosyal Bilimler Enstitiisii

Uygulamali Matematik Enstitiisii

Enformatik Enstittisi

Deniz Bilimleri Enstitiisi

YAZARIN

Soyadi: SAMUR
Adi : HALIME
Béliimii : {lkdgretim Fen ve Matematik Egitimi

TEZIN ADI (ingilizce) : The Effects of Dynamic Geometry Use on Eight
Grade Students’ Achievement in Geometry and Attitude toward Geometry on
Triangle Topic

TEZIN TURU : Yiiksek Lisans X Doktora

1. Tezimin tamamindan kaynak gosterilmek sartiyla fotokopi alinabilir.

2. Tezimin igindekiler sayfasi, 6zet, indeks sayfalarindan ve/veya bir
boliimiinden kaynak gosterilmek sartiyla fotokopi alinabilir.

3. Tezimden bir bir (1) yil stireyle fotokopi alinamaz. X

TEZIN KUTUPHANEYE TESLiM TARIHi:
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