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ABSTRACT
Computer-assisted teaching holds an important place in the classrooms. In particular,
Interactive Whiteboard allows teachers to present mathematics in an enjoyable and motivating
way. Unlike traditional instructions technology-based instructions are more effective in teaching
and learning process. Through the excitement Interactive Whiteboard brings to the classroom,
learners become more attentive and motivated therefore, they pay more attention and
consequently the level of learning enhances.
Learners stand a better chance of learning Geometry if technology is integrated into
learning process. Geometry has been challenging for some students, therefore learners need more
enthusiasm and attention to achieve good results in it. Traditional methods cannot always
provide a good learning environment to learners. The use of computer and Interactive
Whiteboard can reinforce Geometry learning because they allow teachers to provide more
examples and exercises in a short time, and apply different methods and practices, and
consequently provide immediate feedback so that learners can have self-assessment.
Traditional methods do not always result in successful learning outcomes. Learners’
participation is often low in traditional methods, as they think they do not confidently perform
the activities. On the other hand, technology-based instructions provide a comfortable learning
environment for learners, where they participate willingly and confidently. Interactive
Whiteboard is a creative tool that can capture learners’ attention because it can provide a lot of
resources and exercises in Geometry in a short time. While traditional instruction is boring,
technology-based instruction can provide many varieties to sustain learning process effectively.
This study explored the facilitating role of integrating technology and its effective
managing into Geometry teaching. Traditional methods and technology-based instructions were
compared and the outcomes of learning through both strategies are compared. The aim of this
study was to examine the benefits and management strategies of Interactive Whiteboard in
geometry classes. Thereby, an experiment was conducted with the participation of control group
and experimental group. While traditional methods were employed in the control group,
Interactive Whiteboard was used in the experimental group. Moreover, a questionnaire was
carried out to find out the engagement and motivation level of learners. Also a pre-test, a midtest and a post-test were conducted during the experiment stage. These tests enable us to
compare the achievement of learners in both groups.
x

Ishik University Mathematics department second year students participated in the study.
The students were chosen randomly without employing any criteria. The instruction in the
control group was provided through traditional methods without using technological devices,
however, in the experimental group technological devices were used, particularly Interactive
Whiteboard was actively utilized. Both groups studied the same geometry topics and finally their
test scores were analyzed to compare their achievements. It was found that the inclusion of
Interactive Whiteboard in geometry classes affected the achievement of learners to a large
extent. Learners in the experimental group demonstrated better motivation, and engagement in
the experimental group. Motivation and learner engagement contributed to the achievement of
learners in the experimental group.

xi

INTRDUCTION

Recently, there has been growing interest in the inclusion of technological devices in
education. In particular, the interactive whiteboard has been largely used in educational settings.
Its wide use in educational environment has contributed to learner achievement to a significant
extent.
According to Özden (2002), technology-aided education is defined as an individual or
community device of implementation that everybody can proceed according to the level of
personal perception and comprehension of knowledge and it is applied by using the materials of
the courses for providing opportunity to get education in the most suitable time and place for
themselves; it is also accessed over Computer and its network (LAN, Intranet, Internet); it has
multimedia features and prepared in interaction with pedagogical characteristics; it does not only
transmit the information and data but also it tries to give skill” (p. 37).
In addition that the application of technology in the mathematics education [in most of
the countries] has recently started, there are very significant findings about the impact of
technology support on mathematics education and teaching. Thus, it is inevitably required to
make radical changes to be able to provide much more effective and beneficial teaching in the
Mathematics (Memişoğlu, 2005).
Geometry is area of study of mathematics dealing with shapes and space. This area of
study has an important role in developing students’ critical thinking and problem solving skills
(Pesen, 2006). Students start to understand and express the world around them by means of
geometry and they analyze and solve the problems. They can also express from the perspective
of the shapes to understand the abstract symbols better. Within this context, they can understand
the shapes around them and can set up connection between daily life and mathematics.
Technology might have different roles and impacts on learning process of geometry as
well as mathematics. Not only it is used as a canal in the transmitting information to the students
but can it be also used as a cognitive device that will ease cognitive burdens of the students in the
process of information because these technological aids enhances mathematic and geometry
knowledge of the students and helps learners with their development of critical, mathematical
and three dimensional thinking skills as well as problem solving abilities.
1

The fact how the technology is implemented is the one of the main factors affecting class
management. In the applications of technology-aided education based on behavioral approach,
traditional lecturing method is supported so that student motivation is increased. In a class
which employs constructivist approach, student-centered studies are given priority.
Consequently, classroom management techniques will automatically change. The studies in the
literature have shown that the integration of technologies into the class medium will both give
birth to positive consequences and on the other hand some troubles will merge. The physical
elements like shape of settlement of the class, number of computers, dust status in the class,
weather temperature have become the items that are added to the classroom management
(Anonim, 1990). Additionally, the technical problems faced by the teachers also started to affect
lesson teaching and automatically classroom management, as well. Teachers make use of
technology to bypass such problems because as Karataş and Güven (2008) stated, the
technological devices provide diversity for teaching activities; increase student motivation and
active participation in the lessons; and support high level thinking skills for example dynamic
geometry software used in mathematics teaching gets more popular day-by-day. Using accurate
software with dynamic property effectively in geometry teaching gives opportunity to support
experiences and teach geometry through searching method for students. As the subjects of
geometry involve more abstract concepts comparing to other domains in mathematics and some
subjects in the content are related with three dimensional objects, students must think complex
by using imagination much more (Yıldız, 2009).
Objectives of the Study
This study investigates the role of incorporating technology into Geometry classes. This
study compares traditional methods and technology-based instructions and discusses the learning
outcomes of both strategies. Furthermore, this study examines the managerial and practical
benefits of Interactive Whiteboard in geometry classes. The objectives of the study are:
a. To explore the differences between traditional and technology-based teaching in
geometry classes.
b. To demonstrate the advantages of the interactive whiteboard in mathematics and
geometry classes;
c. To find out the influcnces of utilizing technology in the students’ learning outcomes
in Geometry classes;
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d. To discuss the significance of the interactive whiteboards on classroom
management;
e. To illustrate how to turn traditional classes into student-centered classes;
f. To discuss the role of technology in teaching Geometry and learning process.

Statement of the Problem
Technology-aided training and education holds an important role in the classrooms;
particularly, Interactive Whiteboard allows teachers to deliver geometry as well as mathematics
in an enjoyable and motivating way. Unlike traditional teaching methodologies, technologybased instructions are more effective during teaching and learning process. By means of the
positive effects of the Interactive Whiteboards, students pay more attention and gain much more
motivation. As for the teachers’ perspective, teaching is supplemented by the technological aids.
For instance, abstract and complex topics can be visualized by use of the technology; the time is
saved; much more examples can be done as well as classroom management is supported.

Research Questions
1. What effects does interactive Whiteboard have on achievement of Geometry learning?
2. What are the attitutes of teachers’ and learners’ towards technology in geometry teaching?
3. Does technology-based education influcnce motivation of learners?
4. How do traditional and technological instructions differ in terms of promoting learner
achievement?
5. What are possible benefits of interactive whiteboard in geometry classes?
6. What are possible benefits of interactive whiteboard in geometry classes in terms of
classroom management?
7. Does the use of interactive whiteboards have an impact on student engagement in Geometry
classes?
8. What management strategies are most useful in the inclusion of interactive whiteboards in
Geometry teaching?

3

Research Hypothesis
The hypothesis of my dissertation is:
Interactive Whiteboard has an impact on classroom management and learner achievement in
Geometry classes, particularly interactivity and motivation it creates in the learning environment.
 The use of interactive whiteboard positively influences classroom management.
 The use of interactive whiteboard motivates learners and promotes their
concentration.
 The use of interactive whiteboard creates enjoyable learning environment and
promotes learner achievement.

Methods of Research
To solve the above-discussed problems I used the following methods of research:
 Review and analysis of existing literature on the topic
 Questionnaires
 Experiment
 Statistical analysis of obtained data
 Interview

Significance of the Study
The developments in the technology have caused various changes and consequences by
affecting the learning process in which the classrooms and learning environments are equipped
with the required hardware and supported with the related software. However, in some countries
this transformation process is a bit slow comparing to most other. Within this sense, this study is
a unique case study discussing the importance and the role of the interactive whiteboards on
learning and teaching outcomes in Iraq, where the biggest part of the education provided for
students is still based on traditional approaches. On the other hand, this study is held and applied
at Ishik University in which all classrooms are equipped with interactive whiteboards. In this
sense, this study is a virgin study to be held at Ishik University in Iraq, particularly in the field of
Geometry.

4

Novelty
This study attempts to relate the concepts of interactive whiteboard incorporation in
geometry teaching. The dissertation finds the integration of interactive whiteboard in geometry
classes highly useful, yet highlights some important issues that should be dealt with while using
it. In spite of the fact that there are many studies investigating the results of using interactive
whiteboard in Mathematics classes, there are very few studies on its implementation in
Geometry classes.
The topic was totally new for the region, where the study was held (Iraq), and where the
geometry instruction is still carried out via traditional methods.

Theoretical and Practical Value
The study discusses the role of interactive whiteboard in classroom management,
motivation improvement and learner achievement. This study suggests an innovative approach to
teaching geometry, which includes interactivity of learners in geometry classes. Furthermore, the
study has found that classroom management is highly facilitated by the implementation of
interactive whiteboard.
Interactive whiteboard has been considered a significant tool in geometry learning and
teaching. This study reveals that its use in geometry classes makes huge contributions to learning
environment, classroom management, and motivation and learner achievement.
The study has a great practical value, as it suggests a useful way of geometry learning
and teaching to students, teachers and researchers.

Organization of the Chapters
This study discusses the effects of using Interactive Whiteboard on learning and teaching
outcomes at Ishik University in Iraq.
In the first chapter of the study, the introduction and the introductory parts of the
dissertation have been located.
In the second chapter, the study gives background information by making references to
the previous studies that have been conducted in the literature.
5

In the third chapter, the study examines the university students’ psychological
peculiarities and their impacts on learning Geometry and development of materials in parallel to
the classroom management. Also, this chapter focuses on the effects of Interactive Whiteboard
activities and application on Geometry learning.
The fourth chapter analyzes the data gathered during this study. The collected data has
been analyzed through graphics and charts in this chapter. Major findings are presented.
In the conclusion part, the results of the analysis given in the fourth chapter are discussed.
The answers to the research questions are given.
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CHAPTER 1. LITERATURE REVIEW
1.1.

Defining Geometry Teaching
Geometry, as one of the most important branches of Mathematics, has a very significant

place in education. Most of the items that we mostly see and use in our environment are
composed of geometrical shapes and objects. Utilizing these objects and shapes efficiently
depends on understanding the relations among them. We also make use of geometrical thoughts
in solving problems (like painting, lining-wall etc.), in defining the space and in running our
profession as well. Geometrical shapes and objects are a part of our jobs and works. Making
effective use of these objects depends on defining them and understanding the relation between
the object and its duty (Altun, 2004:217).
The subjects in geometry are the subjects that firstly draw attention of the people. The
requirement to divide a piece of surface properly gave birth to geometry which is the information
of measurement of objects and shapes and expression by the numbers. That’s why this course
has direct place in people’s daily lives (Fidan, 1986).
Geometry is area of study of mathematics dealing with shapes and space. This area of
study has an important role in developing students’ critical thinking and problem solving skills
(Pesen, 2006). Students start to understand and express the world around them by means of
geometry and they analyze and solve the problems. They can also express from the perspective
of the shapes to understand the abstract symbols better. Within this context, they can understand
the shapes around them and can set up connection between daily life and mathematics.
The first inspiration sources of the mathematics phenomenon are the nature and the life.
It is more required and easier to relate its geometrical side of this phenomenon. What people
have done on behalf of geometry is to see the existing and undeniable truths in the nature and to
take these relations to the new truths and new relations by discovering the relations among them
(Develi ve Orbay, 2003). People make decisions in their works and jobs by depending on their
information regarding geometric shapes and objects. Carpenters measure the angles for house
building. Engineers decide on which angles will shape slope of a highway road. Gardeners plan
the geographical formations and positions on which flowers are grown (MEB, 1999:1-3).
7

The following items can be among some reasons why geometry is given place in
mathematics teaching at schools (Baykul, 2005:363).
1. Critical thinking and problem solving occupy an important role amongst mathematical
studies at school. Geometry studies provide significant contribution to the skills of
critical thinking and problem solving.
2. Geometry subjects give assistance in teaching other topics of the mathematics. For
instance, geometry is utilized to gain the concepts regarding fraction and decimal
numbers; rectangles, squares, areas and circles are mainly used to teach the techniques
of the operations.
3. Geometry is one of the most important parts of the mathematics which is used in daily
life. For example, the shapes of the rooms, buildings and shapes used for ornaments
are geometric shapes
4. Geometry is a device which is used a lot in science and art as well. As an illustration, it
can be said that architects and engineers use geometric shapes a lot; geometrical
characteristics are used quite much in the physics and chemistry.
5. Geometry helps students gain much more awareness about the world in which they live
and appreciate its value. For example, the shapes of crystals and the orbits of the space
objects are geometric.
6. Geometry is a tool that will help students have fun and even make them love
mathematics. For example, they can have enjoyable games with geometrical shapes
through cutting, pasting, rotating, parallel displacement and symmetry. It is required
that a person who will be in charge of teaching and training of students must have
comprehensive knowledge of the subject and must know the growth and development
of human closely.
Geometry is one of the primary courses which are difficult to learn and comprehend for
students. It is a fact that the success level in geometry is low. As a result of this, mathematics and
geometry is a nightmare for most of the students (Akın and Cancan, 2007) because mathematics
is a system on its own. One of the reasons lying beneath this unsuccess is that geometrical
thinking skills of the students are lower than expected. Thus, different teaching methods must be
applied to be able to improve these skills and to make the teaching much more efficient. Within
this context, Geometry needs a strong pedagogical approach besides deep knowledge to be able
to provide an enjoyable and intellectual atmosphere for students. According to Umay (1996), the
role of teacher is to guide students to have a better and comfortable thinking rather than to force
8

students to think in his/her own limits because in today’s pedagogical view, knowing much or
having deep knowledge of any subject is not of high importance; the way how teachers present
or guide to get the information occupies more significance. Hence, according to new teaching
approaches, it is required for teachers to try to understand the codes and perceptions of any
students rather than expecting students to understand what is hidden in teacher’s mind. Marshall
(1990) has stated that it is essential to do the teaching by taking students’ learning styles into
consideration in case student fail to learn in the way they are taught.
1.2.

Geometry Teaching and Learning Methods
Geometry is basically divided into two categories as conceptual part and graphical part.

Teaching these two categories require different approaches. The conceptual parts must be
transformed into perception by visualization; that is to say by the graphical parts. As Duval
mentioned that “their synergy is cognitively necessary for proficiency in geometry” (Duval,
1998). According to him, there are several approaches to the graphical parts, especially
discussing, teaching and interpreting the diagrams: immediate perpetual approach referring to
the interpretation of the diagrams; operative approach that is used to determine the subconfigurations for problem solving; discursive approach referring to the description of the
problems given.
Fischbein (1993) also treats formal and content parts, in other words figural and
conceptual, as two sides of a coin. In this sense, the teachers must focus on the both figural side
and conceptual part with a specific care since the teachers will describe the geometrical objects
and their relations to each other while figural part will refer to these abstract objects. As
Berthelot stated, in traditional geometry teaching, the theoretical properties, [figural parts] are
assimilated into graphics (Berthelot and Salin, 1998). In this method, students are expected to
read any diagram or graphic only by looking and transform the data given by the diagram in their
minds; this used to be nightmares of the students.
In modern teaching, geometry is supported by the technology besides making use of
some parts of the traditional methods. For example, invariance was put forward by the
Mathematician Felix Klein in 1872 who described geometry “as the study of the properties of a
configuration that are invariant under a set of transformations ….. that [can be illustrated in] all
angle theorems like Thales’ theorem and triangles [for example the sum of all internal angles
equals to 180◦]” (as cited in Jones, 2002). For the invariance, the use of dynamic software like
9

GeoGebra will be quite useful since students will be able to see any immediate change and the
relations of the angles as whole (Jones, 2002).
Symmetry is another key term for teaching geometry. The conceptual part is illustrated
the visualization process as aforesaid. Defining the equalities between the angles, such as
symmetry in triangles, students must be given a perception about symmetry which can be
illustrated by using Interactive Whiteboard. These boards are very useful to draw such items as it
gives chances to save, to highlight, to use ruler and to zoom in and out (Jones, 2002).
Geometry has been seen as a subdomain of Mathematics throughout the history and even
today in primary schools, geometry is given under Mathematics. As Jones uttered that it “is a
wonderful area of mathematics to teach [and learn] …. It is open to many different approaches
…. [which] has a long history intimately connected with the development of mathematics”
(Jones, 2002). In this sense, teaching and learning geometry somehow goes parallel with
mathematics training and education.
Most studies have been conducted on the learning styles since 1940 and many learning
styles have been developed. Guild, in his conversation with Brandt, has mentioned that there are
three different learning styles.
The first one is the individual awareness. This one is in fact the view of all learning styles
theories but some educators like Gregorc focuses on this comparing to the other ways.
The second one is curriculum design and implementation of it to the educational
processes. When it is known that the individuals learn in different ways, multi-directional
educational methods can be used. Kolb, McCarthy, Butler et al. are some of the researchers
adopting this idea.
The last approach is diagnostic approach. Individuals’ learning styles that can be counted
as key elements are diagnosed and then they are matched with the materials and the education to
be prepared for individual differences. Rita Dunn, Kenneth Dunn and Marie Carbo can be shown
among those who adopt this approach (Brandt, 1990).
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There are two different perspectives about how we get the information. The initial one is
how we perceive the information and the latter is how we process the knowledge we perceive.
Each of us comprehends the truths differently and place them in our mind with separate styles.
We are aware of the truths by feeling or observing or thinking or by practicing etc. (McCarthy,
1987; Morris and McCarthy, 1990). 4MAT learning styles have been taken account because it is
focused on the process and perception of the information on the basis of McCarthy’s learning
style. There are four types of learner in 4 MAT learning styles. McCarthy names tem as first type
learners (semiotic learners), second type learners (analytic learners), third type learners (learners
via common sense) and fourth type learners (dynamic learners). Basic characteristics of the
individuals having these learning styles have been described below (McCarthy, 1982; McCarthy,
1987; McCarthy, 1990).
First type learners (semiotic learners) perceive the knowledge/information through the
concrete experience and process it via reflecting observatory method. They identify their living
and experiences with themselves. They learn the thoughts by listening and sharing. They are the
thinkers who trust in their own experiences. They are very successful in analyzing direct
experiences from different views. They give importance to comprehend the lowdown of they
learn. They need individual caring. They seek for the answer for “Why?”
Second type learners (analytic learners) perceive the knowledge/information through the
abstract experience and process it via reflecting observatory method. They set up theories by
combining observation with existed data. They need to know what specialist know. They learn
via experiences and views by evaluating the accuracy of the information they face. They give
importance to systematic thinking. They like details. They can abolish the problems through
logic, reasoning and analysis. They reanalyze the phenomena when the conditions turn the things
into an incomprehensible manner. They like conventional classes; the schools are ideal for such
students. They seek for the answer for “What?”
Third type learners (learners via common sense) perceive the knowledge/information via
abstract conceptualization method and process it via active experience. They focus on the result.
They unify the theory and practice. They learn the theories by testing. They learn well through
manual techniques. They are perfect in problem solving. They do not like being given the
answers; they need the method to solve the problems on their own. They pay attention to the
strategical thinking. They are the students who are directed to the skills. They make experiments
11

and they forward an idea on these experiments. They want to know of the formulas. They seek
for the answer for “How?”
Fourth type learners (dynamic learners) perceive the knowledge/information through the
concrete experience and process it via active experience. They unify experience and practice.
They learn via trial and error method. They have confidence in self-discovery. They are excited
about new things; they like researching. They reach at the correct results in the situations in
which logical conditions do not exist. They solve the problems by their intuitions. They like
taking risk. They want to know what they can do with the objects and the formulas. They are
impatient sometimes. School is a tedious place for such individuals. The schools cannot satisfy
the needs of those individuals as they demand to be persuaded for their interest through different
methods. They seek for the answer for “What if …?”
It is very important to evaluate individuals’ learning styles for the process of learning and
teaching (Hein and Budny, 2000). The information which is obtained by the determination of
students’ learning styles is helpful to decide on the method to be employed (Akkoyunlu, 1995).
As Babadoğan (2000) stated that if the learning styles of the individuals are determined, then it
will be much easier to understand that how the persons learn and what type of teaching method
will be applied. Hence, the teacher can formulate appropriate teaching environments both for
himself/herself and for the students. There are many researches that matching teaching and
learning styles affect the students’ success (Scales, 2000). It is expected that if the teachers pay
required attention to the teaching strategies that will co-operate with the learning style of the
students, students will be more successful.

Peker and Dede (2005) have analyzed the relationship between learning styles of
mathematics teaching candidates and their attitudes towards geometry in their study. The results
have shown that the candidates have different learning styles; they have mentioned that even if
their learning styles do not affect their attitudes against geometry, learning styles are the factors
which must be taken into consideration from secondary school to university, even to the inservice training.
Trying to materialize the geometry subjects requiring abstract thinking skill by using the
tools like ruler, pen, paper and etc. may not be enough to internalize and visualize the relevant
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concepts and the rules. Hence, it is necessary to provide learning the geometry subjects in a
much more detailed way, to follow the new tendencies in the education technologies regarding
the visualization of the abstract concepts and to make use of them appropriately.
1.3. Technology-aided instruction
In the recent years, most of the developed countries have started to use technologycontained courses in their education programs. It is possible to the reflections of this tendency in
Iraq as well. For example, technology courses take place in the curriculum of the most of the
faculties. It has been necessary that technological devices, that will facilitate the life, must be
given deserved place within the school and technology-literacy must be given through the
courses.
Evaluating the situation from the perspective of mathematics education, it can be very
basically said that students should use computer in the mathematic calculations very easily;
teachers should make use of it as a demonstration tool and generate enhanced learning mediums;
the computer must be both a part of individual studies and group works as well; and the most
important of all, students should use the computer as a device in the solution of the problems and
in the production and process of the information (Baki, 1996).
Generally speaking, technology-aided teaching and education means that the
communication and information technologies take place in the process of any type of education.
Technology might have different roles and impacts on this process. Not only is it used as a canal
in the transmitting information to the students but it can be also used as a cognitive device that
will ease cognitive burdens of the students in the process of information. Additionally, it can be
used as administrative tool for the operations like keeping records of the students and providing
communication between school, institution and family. In the constructivist education and
teaching, besides technology is made use of being barely a simple educative and/or teaching tool,
technology is used as a device that will provide assistance for reaching at the data and
information in a very fast way and the organization and analysis of the information. According to
Özden (2002), technology-aided education is defined as an individual or community device of
implementation that everybody can proceed according to the level of personal perception and
comprehension of knowledge and it is applied by using the materials of the courses for providing
opportunity to get education in the most suitable time and place for themselves; it is also
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accessed over Computer and its network (LAN, Intranet, Internet); it has multimedia features and
prepared in interaction with pedagogical characteristics; it does not only transmit the information
and data but also it tries to give skill” (p. 37).
In addition that the application of technology in the mathematics education [in most of
the countries] has recently started, there are very significant findings about the impact of
technology support on mathematics education and teaching. Thus, it is inevitably required to
make radical changes to be able to provide much more effective and beneficial teaching in the
Mathematics (Memişoğlu, 2005).
In a literature review by Koç (2004), it has been revealed that the use of technology as a
teaching tool in a useful and effective way may make significant change in the success, attitudes,
and relationships of the students with their friends and teachers and it may develop high level of
thinking skill.
Evertson and Weinstein (2006) have stressed in their handbook of class management
depending on the analysis of the latest researches and theories that class management researches
are gathered under four themes. One of them is that the basic condition of preparing a useful and
positive teaching medium is the determination of the characteristics of the students (like
demographic information, interests and needs, sensitive and psychological peculiarities) by the
teacher and the arrangement of the class management implementation as parallel to this
determination. Accordingly, it is searched for the effects of the technology-aided education on
the characteristics of students that affect the class management in this study.
In the following parts, it has been put emphasis on the characteristics of students as
dependent variables and the effects of those in the class management.
In the study on smartboards that has been held in England by Jones (2004), it has been
mentioned that the use of technology does not contribute alone to the comprehension of the
subjects and in-class discipline. It has been emphasized that the role of teacher is very significant
in parallel to well-designed software with technology and a well-prepared course. In the courses,
a teacher-centered implementation has been run and it has been shown that this implementation
is more effective for students’ comprehension and earning process. In the study, students have
been presented how to solve whole number problems. The students are divided into two groups
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and called to the board where making operations have been provided by games via the software
used.
Information and communication technologies have been widely used in our daily lives
and surroundings for a long time. However, there is no still a consensus on how to apply these
technologies and for the Mathematics courses at schools. Investigating the literature, it is seen
that there are some ideas regarding some prejudices on the use of calculation in the mathematics
and even some views saying it is harmful (Baki, 2002).
Talking about the computer-supported medium, it is seen that the perspectives are
positive and the expectations are much higher. The reason for high expectations is possibly
because technology has facilitated the works in the most fields. However, it is required to
arrange four dimensions, the components forming each dimension synchronically and
harmoniously and to consider together each dimension and their components in investment
programs. These four dimensions are investment, hardware-software, teacher training and
maintenance-care. The hardware will be useless and worthless without software and hardware
and software will mean nothing without maintenance and care; and above all, it is evident that if
the teacher is not trained, none of them will be used effectively.
New needs and requirements have appeared due to the support of Mathematics teaching
and education with technology. Nevertheless, it is still a matter of debate how and in what way
the technology will be utilized in education to help them improve their achievement (NCTM,
2000).
Definition of education has been made in different ways in the literature; for instance it is
described as the process in which the individuals bring forth to intentional changes in their
attitudes through their own lives (Ertürk, 1982). Baki (2008) defined learning as the process of
attitude change by the individual. Also, it can be specified as the permanent-traced
transformation in the behaviors and knowledge as a result of interaction of the individual with
the environment (Özdemir et., al, 2008). Teaching is the whole process covering the
improvement and development of the target behaviors and acquisition of learning (Ekici, 2008).
Teaching is also called as a serial of events that are provided to learn (Baki, 2008).
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Education has numerous functions several of which are to transform the individuals into
the persons who can meet the needs of the society and to make them gain the
knowledge/information and skills in accordance with the requirements of modern age.
Today in which the information is renewed produced in a fast way, it has showed up that
it is required to access and use the information; to give the skills of info-production; to make
learners adapt the lifelong learning philosophy; to give education depending not on memorizing
but creating, developing and configuring the information beside the acquisition of information
and skills. Together with advanced technology and age, conventional teaching methods in which
the teacher used to be active have replaced with the approaches that are supported with
technological tools; force students to think and question and lead to produce new information
(Sarı & Karalar, 2007).
Technological changes have been in an ongoing process since the existence of human.
Everything, from using the paper in education, invention of ink, to usage of blackboards and etc.,
is technology. Any type of tool which is used to produce, apply, and distribute the information
can be named as information technology. The changes in the science and technology have started
a new era. The most important characteristics of this age which is mostly called as Information
Age is that the information technologies are used densely and the information has gained
importance instead of substantial and concrete productions (Akkoyunlu, 1998).

The

improvement of information technologies and the increase of information are connected to each
other. The information increases by means of the information technologies providing the
collection, protection and extension of data; it becomes prerequisite to use information
technologies to be able track information in manner of permanent change. The importance and
contributions of computer for the information technologies cannot be ignored. Parallel to the
extension of Internet, the efficiency of computers has shown much more increase. This
circumstance has given an inevitable place to the computers in the education system in which the
information is transferred. As the demand for education has risen; the amount of students and
data has increased; the content to be learnt gets more complicated and individual education and
training has gained importance, the applications of Computer Supported Education has become a
need (Odabaşı, 2012). It has become a necessity for today’s communities to use information
technologies, in other words teaching technologies, in teaching-training activities. As for the
computers that hold the most important location among other teaching technologies, they bear
the focal point in the teaching activities (Sarı & Karalar, 2007).
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The aims of using computer technologies in education can be located under two groups:
The first one is the awareness of students about computers and ability to use them as a device
and the second is their support for teaching and education (Aşkar, 1992). Because of the
conventional approaches, CSE (Computer Supported Education) is perceived that teacher gives
any course by using computer. Another opinion about CSE desires to see that computer is not
only a device of teaching but a learning tool in the hands of students as well (Baki, 2002). The
use of teaching materials for the courses has gained a very different dimension together with the
adoption of structuralism as the philosophical basis of teaching program.
As guessed by many scholars, significant changes have merged in mathematics education
by means of the fact that computer is not a tool in the classrooms that merely transmits data but
with which students (will) set up their own information and make (Papert, 1980, DiSessa, 1990,
Hoyles, 1992; Adapted from Baki, 1996). Cradler, et. , al (2001) have mentioned in their
researches and examinations that they have reached the consequence that technological devices,
electronic information and communication sources develop high level skills. Some examples
related with the didactic use of computer can be given as practices-repetitions, simulations, oneto-one teaching, systems based on dialogues, didactive games, problem solving, computercontrolled experiments, information and communication mediums (Aşkar, 1992).
In the end of 1950s, computer was used with the administrative aims in the advanced
universities like Stanford and Illinois in the United States of America. (Odabaşı, 2012). In
1960s, computers were used with teachers and students in limited numbers at schools
(Akkoyunlu, 1998). During the mid of 1960s and the first mid of 1970s, the number of
institutions which have computers increased a lot as parallel to the emergence of low-cost
computers (Altınkaya, 1998). Affected by the computer-aided education projects having been
held in America, England, France and Federal Germany started studies on computer-supported
education in 1970s (Odabaşı, 2012). There have been studies about using new information
technologies in the primary education within European countries since 1970s (Kaya, 1998).
Computer has become a device that develops in a rapid speed and used a lot; it has caused
various changes and consequences by affecting the learning process. The education provided for
students in Iraq is still based on traditional approaches. Yet, Ishik University is different in that
all classrooms are equipped with interactive whiteboards. For that reason, computer assisted
teaching is enhanced at Ishik University.
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Getting rid of school-teacher-student triangle, education has turned into a multichanneled and dimensional education model by means of recent technologies (Oğuz, et. al
2004, s. 21; Adapted from Yıldızhan, 2013). One of the development of information
technologies and the effects of these developments on educational technologies is start to use
smart boards in the classes.
Smart Board is set on a structure that the shared screen can be seen by everybody in
education medium and the teacher makes his/her presentation by interaction with this vision
(Açıkgöz & Ateş, 2013). Interactive board is a tool of course that provides opportunity for
teachers and students, by transferring generally computer screen to another monitor or LCD
panel, to interfere with the operations on the screen, to make changes and to save the desired data
(Bayrak, 2012).
Smart Boards can be summarized as the white board structures that provide screen
sharing with class; provide opportunity for interaction with computer during teaching/learning
process; and include software to transform this interaction to teaching/learning process (Açıkgöz
& Ateş, 2012). No matter how much it reminds computers and projectors from the point of view
of using, indeed, it has more functions than those if it used accurately and effectively (Adıgüzel,
et., al, 2011).
Interactive board activities have a positive impact on the persistency and permanence of
learning due to the fact that they provide multi-perceptions such as seeing the objects from
different angles, watching, listening, moving and touching and requiring the use of psychomotor
skills (Smith, et. ,al, 2005; Çelik & Atak, 2012).
In 21st century, technology is not important tool for mathematics education and all
schools and educational institutions must provide students’ access to technology (NCTM, 2008).
In their studies aiming at finding out the contribution of interactive boards to teaching
process, Baydaş, et. , al (2011) has interviewed with 7 teachers who use interactive boards in the
process of teaching-learning. In conclusion of the research, it has been seen that the lessons can
be saved and visual elements, written texts and animations can be used more effectively by
means of these boards.
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1.4. Differences between computer-aided and traditional instruction of Geometry
New problems have merged together with entrance of technology to the classrooms.
Some changes have occurred like teaching methods of teachers, classroom enlightenment and
physical settlement of the classes. There are few studies examining the effects of these
alterations to the classroom management and evaluating the situation from the perspective of
classroom management (Ersoy 2003). Henceforth, one of the main aims of this study is to
contribute to the enrichment of the literature about this issue.
Traditional classroom medium is composed of board, chalk and eraser; however, these
mediums have changed with the arrival of technology. While sometimes computer labs and
internet are used, sometimes a computer and a projector are added and by doing so, the method
of the course are enhanced by use of smart boards or graphic tablets.
Teaching has been divided into periods in a teacher-centered teaching system. This
situation causes loss of time; in technological medium, the teaching can be supported much
faster (Çağlayan, 2001).
According to Heddens and Speer (1997), developing technology has started to alter also
the learning process of mathematics. Mathematics lessons must be used to increase the interest
and comprehension of the students by means of technological support.
To Peker (1985), one of the benefits of the technology for mathematics is that it will
reduce the level of anxiety against mathematics (Alakoç, 2003). The materials used include
computers, programmable calculators, projectors, smart boards, graphic tablets, internet based
applications and the CDs including related software. It is necessary to look as a whole at these
technologies that are always changing and renewing. In the researches that have been conducted
about the use of computers in the mathematics classes, application of exercise-practice and
making students play didactic games are the most outstanding implementations (Alakoç, 2003).

As Berthelot stated, in traditional geometry teaching, the theoretical properties, [figural
parts] are assimilated into graphics (Berthelot and Salin, 1998). In this method, students are
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expected to read any diagram or graphic only by looking and transform the data given by the
diagram in their minds; this used to be nightmares of the students.
In technology-aided teaching of Geometry; for example, GeoGebra is a very useful
application since students will be able to see any immediate change and the relations of the
angles while they are learning the invariance subject or the theorems such as Thales’ theorem
(Jones, 2002). By using this application, if students have difficulty in understanding the subject,
they will be re-presented very quickly; also by using mobile interface they can find more
examples. On the other hand, in the traditional approach, Geometry has been taught by deductive
method according to some scholars who have seen the basic problem lying under Geometry
teaching or learning.
In Jinich’s (1986) opinion, the most important figure in technology-aided mathematics
teaching is the software. Most programs make students passive in front of the monitor because of
lack of pedagogical assistance. During teaching, the students must be drawn attention by using
sound, graphic and display qualities of the computer, and the content must address to different
learning styles and multiple sense organs. Comparing traditional and constructivist approaches,
using information technologies much more effectively for teaching and learning activities stands
out (Ersoy, 2003). To Ersoy (2003):
“These conditions must be provided about the role of teachers in the constructivist
approach. It must be obtained theoretical and applied knowledge and skills about learning
of students. In the classes must be created suitable atmosphere in which scientific and
mathematical thinking, problem solving and creative activities are present. In accordance
with the biographies, it must be prepared subject treats or activities prepared by the
scholars covering raising and interest of the students, mathematics’ history, applications,
beauty and etc.” (p. 12).
Most studies dedicated to the effects of using technology on the success of students have
revealed the difficulties of this issue. Because the classroom medium is not a medium of
laboratory, the findings obtained about this issue do not provide certain results about comparing
traditional methods to technology-aided approaches. However, many studies have shown that the
technology has increased student motivation and improved the ability to solve problems and
perceive. Once again, the studies held have displayed that the technology has positive effects on
the learning under specific limits and conditions. The response to the question of ‘if which
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conditions are provided, then the technology must be used’ is required to be found instead of the
question ‘does technology worth investing?’ (Kelley & Ringstaff, 2002).
Smart board is a useful device of presentation that can be used instead of almost all
modern and traditional sources (such as blackboard, overhead projector, writing board, maps,
number lines, books, calculators, cassettes and video players and etc…) and that provides access
with one click or touch to the sources which will last ages to collect (in the past) and will require
a huge (Becta, 2006).

It gives more time for teachers and students to solve mathematics as well as geometry
problems fast and without mistake and it provides opportunity to give much more examples. For
example, a teacher lecturing the subject of symmetry can be illustrated by using Interactive
Whiteboard. These boards are very useful to draw such items or to bring pre-prepared samples or
images in front of the students. The calculations will be accurate; visualization is full and decent;
the drawings can be done not only 2D but also 3D; they can be saved; highlighted and be
zoomed in and out. Whereas in traditional teaching, teachers were using a deductive method in
which students were expected to interpret on the diagrams or objects by only looking at them “as
if it were possible to read the properties of the theoretical object which is represented by the
diagram” (Chazan, 1993).
In the conclusion of their study on the opinion of students about the issue of smart board
usage, Sünkür, etc., al (2012) have detected that students carry the opinion of the fact that they
are pleased with using and learning through smart board; teaching technologies will be beneficial
to learn new things and to get better. Nevertheless, it has been mentioned that students have the
idea that they can learn through the books comparing to the smart boards. Among the other
findings of the research are that smart boards draw students’ attention; provide time saving;
make students actively participate in the classes and reduce labor of teacher.
1.5. The impact of technology-aided instruction on motivation of learners of Geometry
Rapid development of technology has made it inevitable to use it in the classes. As the
scope of technology is wide and it is continuously renewed, it has brought changes in the way
and style of using it also. The fact how the technology is implemented is the one of the main
factors affecting class management. In the applications of technology-aided education based on
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behavioral approach, traditional lecturing method is supported and motivation of the students are
enhanced. In a class that is created by use of constructivist approach, student-centered studies are
given more attention to. Therefore, classroom management techniques will automatically
change. The studies in the literature have shown that the integration of technologies into the class
medium will both give birth to positive consequences and on the other hand some troubles will
merge. The physical elements like shape of settlement of the class, number of computers, dust
status in the class, weather temperature have become the items that are added to the classroom
management (Anonim, 1990). Additionally, the technical problems faced by the teachers also
started to affect lesson teaching and automatically classroom management, as well.
Burger & Shaughnessy (1986) claim that sequencing methodology has positive
influences on the students’ successes and senses about themselves, the subjects and the relevant
cognitive skills. If the learning process does not commence with a good start, then students will
have motivation problems because the bad inauguration will form a negative generalization
whatever the teacher strives to teach them. Additionally, the level of difficulty of the activities
are very paramount. They may not draw students’ care on the topic or might be very easy to
show enough attention or might be very difficult to understand. The tasks used in teaching
should involve reasonable challenges that students will be able to achieve; otherwise they are
going to lose their motivation (Hoffer, 1986; Messick & Reynolds, 1992). Within this context,
choosing a suitable methodology will affect the motivation of the learners.
Singleton & Simmons (2001) in his research has found out that classroom mediums with
computer support increase students’ motivation and make the lessons much more enjoyable.
Also, because the use of computer provides different and enhanced learning opportunities, it is
thought that students will be more successful in the solution of the problems requiring scientific
thinking. However, there are not many researches that will support this thought. The studies held
show that computers and other technologies generally impact upon the sensitive characteristics
of the students rather than cognitive ones (Uyar, 2007). As a result, there are few studies
regarding the effects of technologies on the classroom management and the contradictory
consequences proving that the effects of technologies are not known enough. Reduction of this
ambiguity depends on the studies to be conducted in this field.
According to Usiskin (1982), many students have difficulty in perceiving the key
concepts in geometry, and prefer to leave the geometry lessons without learning even the very
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basic terminology. As he stated that the systematic geometry teaching might help students to
obtain a better geometry knowledge and success since their motivation will be risen.

The majority of the activities that are held in the classroom are influenced by teacher’s
method of application. While planning teaching, previous data and new ones must be interacted
with each other to make the information meaningful. This will facilitate students’ learning in the
classroom.
Researchers put emphasis on the elements related with motivation as much as cognitive
and behavioral factors in the process of learning. Motivation has direct positive impact on the
success. Motivation is to be able to set up a psychological link between the target behavior and
the student. Starting teaching and education without setting up this link, the efficiency of the
activities are reduced [because] motivation is an important factor facilitating learning (Kaya,
2001). The increase in student’s motivation will decrease the troubles and problems in the class
and so it affects class control in a positive way (Öncü, 2001). On the other hand, it must not be
forgotten that motivation changes according to time, method and way of teaching (Pintrich, P.,
Dale 1996).
In the literature, there are a lot of articles regarding the positive influence of motivation
on learning. However, the studies about how to use motivation in the planning of teaching
because it is easier to measure the acquisition level of cognitive targets than the measurement of
motivational objectives and gaining (Spitzer, 1996; Seah & Bishop, 2000; Dede, 2003). This
type of thinking originates from ignoring the importance of motivation or preference to choose
easy way. As Spitzer (1996) reported, it supports the idea mentioned above that only 1, 5 pages
are allotted for motivation subject in a book of 300 pages regarding learning. According to
Spitzer, motivation is handled in the limits like mostly drawing attention and directing students
to learning. Motivation researches have shown that the changes, and concepts like selfsufficiency, target orientation and interest are related with students’ beliefs in motivation. The
persistence of students to learn and to study, eagerness and interest in the subjects taught, high
level of self-sufficiency feelings about the capability to perform the applications and activities in
the lessons, self-trust in themselves about success increase their motivation for learning and
change their misjudgments against the concepts (Pintrich, P., Dale 1996; Yin, et. al. 2008) .
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As for the variances determining student’s motivational faiths, they are their selfsufficiency beliefs in the performance related with the task, importance of the task and the
feelings for the task (Pintrich & De Groot, 1990). Self-sufficiency, too, is in an important
position in the literature of self-arrangement learning. Self-sufficiency, in Stone’s opinion
(2000), is the belief that they carry to complete any task or to reach at their personal aims
(Suchunk, 1991). It means that the stronger their self-sufficiency is, the more willing and faithful
to learn they are (Bandura, 1986). According to Keskin and Orgun’a (2006), self-sufficiency is a
significant feature of a person that will determine how a person thinks, feels and behaves. Low
self-sufficiency feeling is associated with depression, anxiety and hopelessness. Additionally,
such individuals have low self-confidence and carry pessimistic feeling about their personal
successes and developments. On the other hand, strong sense of completion eases the perception
of the problems and increases academic performance. The level of self-sufficiency can reduce or
increase the drives to be able take action. The individuals with high self-sufficiency can choose
more sophisticated and risky tasks; their targets are high and they show all endeavors to reach at
them (Keskin & Orgun, 2006 p.92).
It will be much healthier to generate a task based on learning since the desire to perform a
task may cause the anxiety to make mistake for students. Pleasure and participation level of
students rise by involvement in the classroom activities. It affects positively the classroom
atmosphere that better be task-oriented with learning based than in the situation of preeminence,
(ego) predominance. Task-orientation facilitates the classroom management of teachers as
students do not deal with other issues in the class and they are aware of how to behave. Today, it
is significant to measure the subjects related with motivation; especially mathematics course is
very important in this sense. Math is given particular importance from the point of view of
including abstract concepts regarding mental actions.
Ü redi (2005) talks about the positive impacts of self-sufficiency process upon
mathematical performance in different studies. Having high self-sufficiency belief affects
individuals’ cognitive processes and motivations by causing them to have much higher targets
and persistency in their decisions (Locke & Latham, 1990).
Eagerness of students for math is related with their motivations. There are some
precautions for teachers to increase students’ motivation for the course. First of all, if students
learn mathematics meaningfully, this will positively affect their attitudes against the lesson.
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However, not all the students are motivated in the same way. While some get motivation by
success, some others may show interest in games, puzzles, strange problems and similar
activities as well as another group of students pays much attention to the lesson if they are given
the chance to implement what they have studied or learnt. Eventually, it is required to place
importance to develop in a positive way the motivation for learning mathematics by taking the
individual differences into consideration.
The concept of anxiety is totally different from fear and the similar concepts with a
specific object depended on fear (Armaner, 2003). Anxiety is to feel worried as if there were a
danger although there is no concrete object and this is an unhealthily reaction. As for fear, it is a
protective reaction given healthily to any concrete danger (Atabek, 2000).
In instructional education design models, it is seen that the factors toward learning,
understanding and skills are taken into consideration much more comparing them to motivational
elements. According to Main (1993), the reason for this is that education strategies in affective
field and the development of activities are slower than the development of psychomotor and
cognitive fields, particularly (Dede, 2003). This is why instructional design is firstly applied in
cognitive part. The titles regarding affective part are examined under two groups. The first one is
related with changing attitudes, values and beliefs. The latter covers the individual’s thoughts
about the subject to be learnt. The aim here is that student is motivated to learn the subject
(Main, 1993). Wu and Huang (2007) have compared a teacher-centered medium with
technological support to student-centered medium from the point of view of some variables. In
the study performed in Taiwan, the computer has been presented as a visual device by use of
teacher in a teacher-centered medium; as for student-centered medium, students have used the
computers. In conclusion, it has been witnessed that there are no important differences between
groups and furthermore unwanted behaviors are less in the teacher-centered medium. However,
on the other hand, motivation, self-confidence and the characteristics of capability to make
independent studies are higher in student-centered medium.
The equipment and tools that are used in teaching and educational activities increase the
interest of the students in the lessons (Yalın, 2000). Utilizing from technological aids in teaching
mathematics will help students gain a positive attitude toward math and will increase efficiency
and permanence of education and teaching.
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1.6.

The use of interactive whiteboards as an instructional tool and its effect on student

engagement in learning Geometry
It is related with settlement arrangement of the students whether they are active or
passive in the classroom (Saban, 2002). If teachers want to provide active participations of the
students, then it is required to make changes according to the different conditions. Classroom
settlement arrangements can be listed as individual classroom settlement, U style, lined-order,
cluster style and round table (McKeinze, 1997; Bal et al., 2002; Özden, 2002).
Everyday new tools are added to the inventory of education as parallel to the innovations
in the technology. It becomes fundamental, by using technology as an aid, to turn abstract
content into concrete ones with visual and audial supports. Computers can be utilized to give
concrete content for primary levels and as for secondary grades it can be used to teach abstract
concepts. The activities, that were used to be performed by the tools like paper, pen and ruler,
have been implemented much more efficiently by using computers (Baki, 2002).
In a study, Cogill (2003), has stated that interactive technologies to be used for benefit of
mathematics must be used differently in accordance with the subjects. It has been agreed that the
pedagogical approach must be adopted according to the content. On the other hands, besides
technological aids, Sutherland (2004) has mentioned that gestures and mimes have direct
supportive effect on the education. Abrahamson (2004) has said that this plays an important role
in the perception of mathematics.
Most of the mathematical concepts are the abstract concepts requiring high level of
cognitive activities. Computers, mostly, can make abstract concepts concrete by making them
visual items. In this way, most of the sophisticated mathematical concepts turn into concrete
ones and this makes it easy to understand because of direct positive effect on the learning and
teaching. (Baki, 2000). Especially, children in young ages are not ready to deal with abstract
concepts because of their developmental features. Thus, if the convenient technology is used
according to their age and level, then they will be ready for the perception of such concepts and
eager to learn. (Tukun, etc. al 2011).
Calculators, computer algebra systems, dynamic geometry software, java applications,
electronic tables (spreadsheets) and interactive presentation devices are the components of a high
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quality mathematics education (NCTM, 2008). Computer algebra systems like Derive,
Mathematical, Maple or MuPAD are the technological devices to be used in effect for math
(Tutkun, et. , al , 2011). These software packages can be used for discovery-based learning and
experimental practices in the classroom medium. These systems have combined the skills of
symbolic, numerical and graphic drawing by providing an interactive medium for user to
discover the problems in the math and statistics (Aktümen & Kaçar, 2008).
Such technologies of dynamic geometry and algebra software make influence on
students’ learning in a positive way as well as they can be used to respond to different and new
understanding and to create an efficient classroom and teaching medium (Tutkun et. , al, 2011).
It is necessary for teachers to have a full usability control on computer-aided mathematics
teaching (CAMT) to be able to obtain required efficiency and contribution of those technologies.
Teachers, in-service training, must be taught not only how to use those technologies but also the
methods how to integrate those ones for an efficient teaching (Kabaca, et. , al, 2010).
It is vital to learn and perceive the basic concepts of mathematics. Geometry is an
important branch of theoretical system of mathematics in which definitions play critical role and
shapes and space are studied (Gökbulut & Ubuz, 2013). Recognition of geometrical objects and
knowing their features, finding the correlations between these objects and proving geometrical
propositions are the main goals both in two dimensional geometry and three dimensional (Baki,
et., al 2008). Bozkurt and Koç (2012) have said that the basic concepts of geometry are shapes
and objects and it is necessary to have the schemes related with these concepts in mind to be able
to acquire them. As it is known, one of the sub-branches of geometry is space geometry and it is
quite difficult to teach ii by using traditional tools like paper and pencil (Kösa, et al., 2008).
Either two dimensional drawings of a three dimensional object are missing and cause optical
illusions or different perceptions; or even they are perfect drawings, it is impossible to see the
appearance of the shapes from different angles because of the static condition of the medium
(Baki et al., 2008). It is likely to appear difficulties in learning due to two dimensional drawings
in teaching of prisms which are three dimensional objects. Parallel to the popularity of smart
boards, use of dynamic mathematics software will be widespread, as well. The effects and
contributions of smart boards to education are examined in the literature and the results have
shown that smart boards have positive effects on students’ success and attitudes toward
mathematics. Ii can be utilized from smart board from dynamic geometry software both by
teacher use and single use of students in computer labs. So far many researchers have searched
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for the effects of computer-aided education on different subjects of mathematics and have gained
the positive results of suitable computer use. The meaning of suitable use of computer in
education is that it must provide support for students’ high level cognitive skills

(Karataş &

Güven, 2008).
There are limited number of studies on surface area and volume of geometrical objects
and generally technology-aided methods and traditional ways have been compared. In the studies
placed in the literature, although there is a consensus about the effects of technology-aided
methods on the subject of surface area and volume of geometrical objects, there is no
comparison about detection of which teaching method will be more efficient. Because of this
reason, in this study, two technology-aided teaching methods which are computer-aided teaching
and smart board–aided teaching will be compared and it will be examined which one more
efficient is.

1.6.1 Dynamic Geometry Software
Geometrical thinking is discussed in three cognitive processes as visualization,
construction and reasoning (Köse, et al., 2012). By the development of software that will be used
in geometry teaching and will support geometrical thinking, making use of technology has
started to be widespread. Dynamic geometry software is (DGS) the specific software that is
created to use in geometry education. Dynamic geometry mediums (DGS) have been designed to
make Euclidian geometry concrete through an interactive and dynamic way (Leung, 2012). DGS
provides visualization by objectification of abstract concepts; its dynamic shape provides
opportunity for students to construct shapes; and while helping students notice geometrical
relations, it provides assistance for educational activities accepted by constructivist philosophy
through one of the most important characteristics of DGS is the feature of dragging. It increases
permanence by providing learning-by-application. It has been revealed out by many researchers
that such interactive mediums contribute to teaching of geometry in much more effective way by
setting up relation between teacher and student (Ubuz, et al, 2009).
Discovery by the feature of dragging is a strong tool that supports reasoning (Leung,
2012). Dynamic geometry software increases the efficiency of teaching activities by the features
that objectify geometric concepts; provide chance to use trial and error method; support student
motivation; provide active participation student; are suitable for small groups. It is necessary to
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make use of computer and technology to increase success of students and to have an efficient
education (Ertem, 1999).
The programs that are GeoGebra, Cabri Geometry, Geometer’s Skechpad, Cinderella,
and Logo are some of those DGS. Current characteristics of DGS are as follows:
 Easier creation of geometrical shapes (including the shapes in Analytic Geometry
lesson)
 Opportunity to measure to determine the properties of constructed shapes (Angle,
circumference, length, square measures and etc.)
 Dragging (The most significant feature of DGS), extending, narrowing and rotating the
shapes on the screen (By means of this property, students can discover some
unchanging features of shape while changing some features)
 Dynamical changes of pre-measured quantities during the movement of structure; by
means of this feature, while watching the change of structure, it can be set up
hypothesis
 Opportunity to study all subjects of transformation geometry
 Not including any ready software or subject (Baki et al., 2001; Retold: Güven &
Karataş, 2003).
Wood and Ashfield (2008) have conducted a study on the use of interactive boards with
the aim of creative learning and teaching. Interactive board methods that can increase and
support pedagogical application through all class activities, including literacy and mathematics
skills, are taken into consideration. Besides individual interviews with class teachers and teacher
candidates and conduction of focal group discussions, by making observations in all classes it
has been opportunity to draw attention to the fact that the gathered data has a potential to the
simplification of a much more creative approach in classroom activities. The data, in addition to
interaction, temporariness, speed, capacity which are the specific characteristics of information
and communication technologies, show the characteristics like increasing the speed of
transmission and sessions.
Tataroğlu (2009) has conducted a study as to determine that how smart board use in
mathematics effect academic success of 10th grade students, attitudes and self-sufficiency level
toward mathematics. He has made use of both quantitative and qualitative data in the study in
which he has worked with 124 students. Depending on the results gained from the data, it has
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been seen that smart board use does not make significant difference in the academic level and
self-sufficiency perceptions of students for the subject of quadratic functions among
experimental and control groups; it has been detected that there is statistically significant
difference among attitude levels for favor of experimental group.
Olkun, Atun and Smith (2005) have used Tangram geometric game in a technology-aided
medium and examined the effects of it on students’ geometry learning. 224 students from chosen
5 different schools have been given pre-test; 5 homogenous groups, two control and three
experimental groups, from two schools have arranged according to the test results. It has been
suggested that although pre-test results of the students having computer at home are significantly
high, it can be reinforced by using a funny computer game, Tangram. It has been inferred that it
will be more effective to integrate the technologies that provide mathematical content and
enjoyable mathematical discoveries for students.
Köse et al. (2012) have examined the effect of a teaching process aided by use of TINspire CAS (Computer Algebra System) on students’ realization of formations through
reasoning depending on the present geometrical relations that exist in the desired geometrical
formations. Additionally, it has been discussed the effect of this teaching process on the
strategies use by students.
The study is composed of 77 freshmen of Mathematics Teaching Department. 77
freshmen of Mathematics Teaching Department joined the study in which qualitative research
methods. One of the most important results this study has found is the positive development of
learners’ achievement by employing geometrical formations. This study suggests that teachers
and teacher trainers are suggested that they use both dynamic geometry and software and
classical geometry tools for the problems regarding geometric formations (constructions)
teaching mediums with the aim of developing students’ geometric reasoning.
In their study titled as Computer-aided Geometry Teaching for Secondary School 7th
Grade Students’, Bintaş and Bağcıvan (2007) have treated the subject of cycles by using
Geometer’s Sketchpad. In the conclusion of the study, most of the students have mentioned that
they have like the visuality; it is funnier; and treating the subject by the computer which is
inevitable in our age is very useful. It has been concluded that the addition of visuality to the
lesson is appreciated by students and teachers and it makes the course more enjoyable.
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Ubuz et al. (2009) have conducted a study in which Geometer’s Sketchpad-integrated
learning medium and a classical teaching medium are used together for the 7th grade students to
determine academic successes of students regarding line, angle and polygon and the permanence
of these successes. It has been witnessed that while experimental group pays more attention to
unimportant properties about geometric shapes, in the last tests, their attitudes have changed and
they have cared about the properties and explanations directly related with the subject. It has
been stated that if it is demanded to perceive geometry education as a meaningful activity, then it
is necessary to put hypothesis suggestion, analysis, research and reasoning as a part of daily
routine of the related courses; it is important to use geometry software accordingly, dynamic
geometry particularly, for somehow creation of a geometry lesson culture.
Drawn attention to the existence of many studies (mostly in secondary school level)
regarding the effects of geometry software, DeMarinis (2011) has searched the effect of
Geometer’s Sketchpad use on the students’ performance in the problem solutions regarding the
whole of polygons’ internal angle. The students have been divided into 4 according to Solomon4 group model; two experimental groups have used Geometer’s Sketchpad. It has been recorded
that according to the last test results, experimental group students are much more successful
comparing to the control group members and their success in transmission of the information on
the subject of the sum of polygons’ internal angle.
Önal and Demir (2012), in a study entitled ‘The Effect of Computer-aided Education on
the Success of Student in 7th Grade’, have examined the learning of an experimental group who
are taught in an information and technology class by means of Microsoft Picture Manager and a
Vitamin program by Ministry of Education in Turkey; as for the control group, they are taught
reflection and turning subjects of transformation geometry in classroom medium by using the
methods and activities in the present program. In this research, it has been found that using
Vitamin and Microsoft Picture Manager to teach transformation geometry has increased
students’ success compared with classical methods. Computer programs have increased students’
motivation and influenced students in a positive manner as they provide much more exercise and
practices in much less duration.
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1.7. The role of Interactive Whiteboard on Classroom Management
The concept of classroom management has been traditionally and widely perceived as
disciplining the students in the classroom or management of the behaviors. Furthermore, it is a
broad concept including many other regulations applied in the classroom because “the
management” covers the actions like planning, observation, investigation, reconciliation and
facilitating. Generally speaking, classroom management is the arrangement and performance of
the administrative activities so as to set up an effective learning setting and to maintain. In other
words, it is the removal of the obstacles that will block learning; to plan the learning activities; to
choose and use the convenient learning materials; the management of physical effects, sources,
relations and the humans (Basar 2006; Erdogan 2001; Jones 1996; Weinstein 1996).
Classroom management can be defined as the skills required to organize the instruction
and the teaching in the classroom effectively and efficiently (Sabanci, 2008). This concept has
been recently perceived as the art and skill of building a good atmosphere and managing and
running the instruction process in an effective way. It is about how an educator arranges his/her
power by proposing interesting and attractive lessons (Ming-Tak and WaiShing, 2008). Basar
(2011) brings to a conclusion that classroom management can be discussed extensively under
five basic titles.
The first one is the management of the physical environment. Educators had better try to
establish a secure, welcoming setting for instruction which will provide the facilitation of the
social contact amongst the educators and the learners to increase students’ knowledge, credence
and the skills in human affairs and relations. The way in which the physical appearance of the
classrooms are organized should be in harmony with the targets and values that the teaching
places (schools) desire to promote (Ming-tak & Wai-shing, 2008).
The second one is the management of time. It covers the way of time allocation, noninstructional routines, transitions between the activities or classes, school-wide interruptions,
seating arrangement, the different areas dedicated for the group and ongoing activities,
individual working spaces and permanent storage of materials and records, placement of the
teachers’ desk and more (McLeod et al., 2003). In this regard, John and Sutherland (2004)
alleged that the digital texts that are used and applied skilfully, can establish the situations where
time and energy are released.
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The next one is the management of learners’ behaviours. Teaching standardization,
principles- rules and processes-procedures have been argued among the most significant manners
of the classroom management. In a well and professionally-managed classroom, learners know
exactly what to do; have the opportunity for the oral discussions and of studying with the peers
in co-operation as well as study in an entertaining learning climate (Demirbilek and Yucel, 2011;
Edwards, 2000; McLeod et al., 2003; Ozan & Ozdemir, 2010; Valiandes and Tarman, 2011;
Warschauer, 1996).
The fourth one is the management of relations and communications. Communication and
interaction is necessary to have a good relationships and it is a requisite for the educators to
present a convenient verbal and non-verbal behaviour to increase understanding so the first and
crucial step of effective classroom management is to build a positive classroom atmosphere
depending on mutual trust and confidence, respect and caring (Marzano, 2003; Ming-tak and
Wai-shing, 2008; McLeod et al., 2003).
The last one is the management of the curriculum. It is a fact that a well-organized
curriculum which responds to students’ diverse interests and needs with the suitable instructional
techniques may result in a well-managed classroom (Edwards, 2000; Young, Klemz and
Murphy, 2003).
Classroom management is a process which requires competency. Many studies that have
been dedicated to the efficiency of the teacher, have stressed that classroom management skills
of the teachers have the primary role in determining the success of the instruction and teaching
(Celep 2000). Additionally, to create an effective and positive atmosphere in the classroom and
to provide discipline in the class has been seen the biggest problems for both teaching candidates
and for the teachers who have recently started their professions (Evertson and Weinstein 2006).

The way of reaching at the success in the education is based on an effective and high
quality classroom management. Classroom management is beyond disciplining the students as
most think; it contains the arrangement and performance of academic, administrative and social
events. As an administrator and leader, teacher runs into various problems in this process. These
problems cause difficulties in preparing a positive classroom atmosphere. There are many
reasons lying behind these troubles. The development characteristics of students, mental
abilities, students’ success, motivation and the level of anxiety may cause these problems. Beside
these, physical condition of the school, structure of the relations, inconsistency in the class rules,
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permanent utilization of the same method and techniques, lack of motivation, inefficient use of
the equipment, professional sufficiency and students’ behaviors are effective during classroom
management process.
Class management is the most significant element of the conduction of education. Good
behavior acquisition starts in the classroom atmosphere. The sources (teacher, student, and
program) required for this interaction exist in the class. The quality of class management directly
affects the quality of education.
Classroom management is to conduct class climate like an orchestra (Lemlech, 1988). It
is to provide the process of required possibilities and opportunities, rules, learning setting, and
medium in which learning can be actualized and sustained (Doyle, 1986; Brophy, 1988; Montero
-Sieburth, 1989). It is also to reduce number of the factors blocking students’ and teachers’
operations; to use time accordingly and in effect and to make students participate in the lecturing
activities (Kearney et al., 1985). Briefly explaining, it is the management of the sources in the
class, people and time (Haigh, 1990).
Classroom management is defined also as planning the activities for an efficient learning
medium and harmonious transition between the activities, physical preparation of the classroom
medium and learning materials, setting the rules to protect the general order and providing
necessary opportunities (Türnüklü, 2000).
Among the most important subjects of classroom management exist stopping and
controlling undesired behaviors, arrangement of learning medium for students and teachers,
effective use of time, providing full and active participation of the students in the activities,
generating a sincere atmosphere in the class and positive communication with the students. On
the other side, it aims at increasing the efficiency by making students gain self-sufficiency and
control in the solutions of in-class problems. All the events that are held for these purposes and
all the conditions influencing the class affect learning status, quality of giving education and
classroom management
The most important issue in the classroom management is to provide permanent change
in the behaviors. Primary target of the teacher is to direct the students to learning material, and
to increase motivation and internal control of the students. Classroom management derives from
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the individual and psychological needs of the students. It is the role of the teacher to enhance
motivation, to arrange learning medium and to manage the process. Teachers, need to understand
the needs of the students and the required behaviors regarding these needs then they must
demonstrate a good management; because providing motivation has an important role in
teaching
The influence of the teachers in the instruction and the teaching that have been performed
at school, is multi-directional. The effective teacher is not the teacher who knows how to teach
or how to solve the problems to become across during teaching; but s/he is the person who
knows when and in which condition to decide and apply the things s/he knows (Acikgoz 2003).
However, the teacher should have the skill of the classroom management, which is the basic
condition of having effective teaching and instruction atmosphere. Different teachers may have
different philosophy and approaches to the classroom management, but the mutual aim of these
methods that have been dedicated to the classroom management, is to increase the quality and
the sustainability of the education rather than controlling and monitoring the students. Within
this context, the use of technology is one of the modern and challenging supplements for the
teachers.
The developments in the information and communication technologies and their
integration in the life, especially in the last quarter, have made it compulsory to think of the place
of these developments in the instruction and teaching.
The role of technology in education has been widely highlighted lately. The incorporation
of technology into education has promoted educational settings and new approaches to teaching
and learning have been created. The inclusion of technological devices paved the way for
effective teaching and learning moreover; the use of technology positively influences classroom
management in the classroom.
Interactive Whiteboard (IWB) has been employed significantly recently in educational
settings and many studies have been conducted on the influnce of technology on education and
most of them yielded positive outcomes of IWB in the learning environments (Garrett, 2009;
O’Dowd, 2007; Brouse et al., 2011; Burden, 2002; Orr, 2008; Soares, 2010; Walker, 2003).
According to Kozma (2003) and Jung, Choi, Lim and Leem (2002), it has been found
that the role of teachers using information and communication technologies has changed from
that of primary source of information to one who supports students with the structure and
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advice, monitors the progress and assesses the accomplishments 1. In other words, as Lai and
Pratt (2008) mentioned, the most apparent influences of the interactive technologies usage for
the educators were not to make changes on the teaching philosophy or pedagogy, but the
improved and advanced efficiency of management and administration of teaching process,
accessing sources to prepare the desired teaching materials and presentation of the lessons.
The common point of views about using the IWBs can be basically summarized as
follows: it increases student participation, interaction in the classroom and motivates. IWBs can
offer a lot of different activity options for the learners. These activities both reinforce the
engagement of the students and bring easiness to the education process. Furthermore, if the
IWBs are used, the academic success of the students is promoted (Dhindsa & Emran, 2006).
Swan, Schenker and Kratcoski (2008) made examinations about the effects of IWBs on the
academic success of the students and they have revealed out that if the IWBs are included in the
education process, then the level of success also increases. The control in the classroom, that is
to say classroom management, becomes much easy if different activities and teaching materials supported by the use of IWBs- forms a suitable and comfortable education atmosphere. Also, the
students are more active and willing since the IWBs affects their participation, interaction and
the motivations.
Zevenbergen & Lerman (2008) suggest that the IWB is “an innovation that is gaining
considerable presence in many contemporary classrooms” (p. 107) and teaching has become very
productive with it. Compared with traditional instruction, technology-based instruction impacts
on classroom management, which holds an important place in education as it affects the learner
achievement. However, the IWB is a useful device that can enhance whole-class teaching which
has a key factor in classroom management. In a learning environment in which all learners pay
attention to what is taught, classroom management can be carried out with ease. Walker (2002)
states that IWB impacts on whole-class teaching and facilitates classroom management. For an
effective classroom management classroom setting in which learners concentrate on learning
materials is indispensable. Thus, the use of a great variety of materials and activities via IWB
leads to high concentration, motivation, interactivity and participation. IWB promotes interactive
classes (Levy, 2002) hence learners engage in classroom activities, study enthusiastically and
stand a better chance of expressing their ideas and thoughts in the classroom. Smith et al. (2006,
p. 443) stress the role of IWB on interactive teaching and puts forward that the IWB is ‘‘a
pedagogic tool for promoting interactive whole class teaching’’. Moreover Akbas and Pektas
36

investigated the role of IWB on interactivity and classroom interaction and concluded that (2011,
p.4): easier comprehension, higher concentration, improved student participation, more effective
presentation of information, use of games, aiding memory, and facilitating and provoking
thought Learners are absorbed and empowered, with countless opportunities of IWB in the
classroom thus they are enthusiastic to participate and respond.
IWB encourages learners to interact actively hence the pace of the class quickens and
learners have more exercises and practice in the classroom. Drawing attention of learners is not
that easy, however; IWB with its large display area allows teachers to face the students while
teaching which infuses learners to interact. A great many presentations can be provided
emphasizing the key concepts so that learners have an opportunity to focus on essential elements.
Learners have different learning styles, yet and IWB offers many varieties for all types of
learners. Teacher-centered instruction is not favorable any more by learners so student-centered
approach encourages learners to get actively involved in the classroom activities. Besides,
teaching efficiency is increased in a classroom where IWB is employed.
According to Courts and Tucker (2012) as parallel to the emergence of the new
technologies, not only students and but also educators are mostly willing to find methods to
integrate these technologies into their learning environments. On the students’ side, the use of
new technologies lets students to be busy with the sorts of online communication and research
that will be significant for achievement in their academic and professional seeks. Supporting this
idea, Schulz-Zander et al. (2002) claimed that by means of different competencies and the skills
in the tackling of information and communication technologies, the quantity of potential status of
the students during the lessons is increased. Indeed, it was often beheld that the learners, whose
subject-based success was pretty below the grade level could take over the role of tutors in this
area by means of their competencies and skills on the technology.
1.8. The impact of technology-aided instruction on learning outcomes of learners in
Geometry classes
Geometry classes as well as mathematic lessons have become one of the horrible dreams
of the students. The subjects contain many abstract items and contents and students are expected
to perceive three dimensionally so the subjects are most of the time hard and complex that makes
students lose concentration and motivation easily. Teachers try hard to find solutions for such
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cases. In this sense, technology is one of the supplementaries, especially for the geometry
teachers who work with abstract concepts and space.
Gurevich (2012) conducted a study that lasted for eight years from 2003 to 2011 in which
she compared the attitudes of the students on the use of technology in Geometry classes to their
very first reactions. The findings of the study indicated that the level of the students who have
thought in 2003 that DGS (Dynamic Geometry Software) are useless has declined to % 7; in
other words, the change rate in their views is % 93.
Heddens and Speer (1997) mentioned that developing technology has also started to
change the processes regarding Mathematics [as well as Geometry] teaching and education.
Mathematics lessons with technological aids must be used to increase students’ comprehension
and their interest. According to Peker (1985), one of the benefits of the technology for math is to
give habit of effective thinking by reducing anxiety and hesitation towards mathematics (Alakoç,
2003). The tools used include computers, programmable calculators, projectors, smart boards,
graphic tablets, internet-based applications and CDs with relevant software. It is necessary to
look as a whole at these technologies that are always changing and renewing. In the researches
that have been conducted about the use of computers in the mathematics classes, application of
exercise-practice and making students play didactic games are the most outstanding
implementations (Alakoç, 2003).

It has been suggested that new dimensions will merge in parallel to the use of technology
in mathematics (Baki, 2001). It has been thought that discovery of subjects of the Mathematics
such as Geometry by students and their note-taking styles will change by using the visuality and
facilities of the computers. On the other hand, it seems that most of these thoughts have not come
true yet. One of the mistakes used to be that the traditional behaviorist approach was transferred
to the computer applications one-by-one in the way of exercise-repetition and didactic software.
Additionally, teachers thought that they do not have to work hard since the computers have
reduced their labor. Such an understanding of use and teachers’ attitude towards the classes with
computer medium has not changed traditional approach to Mathematics [and to Geometry as a
subdomain]; furthermore, computer has taken the role of teacher (Smith, 2005).
The technology in the form of mathematic solution tools (like specific software,
calculator, computer algebra systems, spreadsheets, statistics programs, Dynamic Geometry
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Software and etc.) can contribute to student learning; it supports to discover mathematical
concepts including Geometry; it provides correlation of mental representations dynamically; and
it may give aid for general cognitive skills like planning and control (Pierce, et. al, 2004). While
transmission of mathematical formulas, correlations and algorithms on the screen facilitates
analytical understanding, it has made symbolic and graphical transitions possible (Baki, 2008).
The use of computer in mathematics teaching contributes to development of high level
skills, like reasoning, problem solving and creative thinking and developing the skill of
observation. There are some suggestions like using tools for operations, improving problem
solving and creativity skills and mathematical thinking instead of forcing individual to deal with
tiring affairs, memorizing a lot of meaningless information and giving mental fatigue (Ersoy,
2003).
Baran (2011), in his study, has put emphasis on the conceptual errors of secondary
students in the 2nd grade regarding triangles and geometric objects. He has prepared a test for 225
students to detect the lack and wrong learnings of secondary students in the 2nd grade regarding
triangles and geometric objects. Researcher has detected that the reason for the errors are the
same for each question. He mentioned that instead of helping them visualizing the triangles and
geometric objects in their mind and associating them with the real life, a method based on
memorization is one of the fundamental reasons of these errors. According to the findings, if the
students have less conceptual faults about equilateral triangles; they perceive geometric objects
as shapes and have less faults about this issue. It has been proposed that teachers should use
technological aids to enhance the visuality beside present tools and equipment and the abstract
concepts must be materialized.
Karaaslan, et al., (2012), in their study about the examination of process of three
dimensional geometry problem solving according to students’ spatial skills, have applied a
spatial ability/skill test for 45 students from 11th grade. Total 9 students whose spatial skills are
measured low, intermediate and high have been determined as experimental group. With the aim
of investigating how they solve geometry problems, students are given tests of 3 dimensional
geometry problems requiring in-dimensional and inter-dimensional transition that is articulated
by verbal and visual representation and it is utilized from the technique of semi-structured
interview to be able to see the details of problem solving process. The quantitative data has been
analyzed by descriptive statistics. The findings have shown that students have much more
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difficulty in the questions given by verbal representations and in the questions requiring
dimensional transitions comparing to the representations given by visual aids. The results have
shown that no matter how skillful they are, if they are not supported by visualization, they have
troubles in the comprehension; eventually it is highly recommended that visual materials with
technological support are necessary to support spatial skills of students since not only as verbal
expressions alone are not enough to understand such abstract concepts also visual materials
without technological aids will not be sufficient because as the study mentions students must
deal with geometric objects on computer to have permanence in learning and perception.
Yıldız, et al., (2012) have discussed the difficulty in problem solving about three
dimensional objects and have put emphasis on the necessity to research how GeoGebra software,
which is suitable to work in two dimensional plane geometry, are used to solve these problems.
It has been examined as a process how school teaching teacher candidates solve three
dimensional object problems by using GeoGebra. 3 students from 3rd grade are cooperated and
problem and semi-structured interview are used to collect data. In the end of data analysis, it has
been seen that the process of problem solving remains in the level of estimation but by means of
GeoGebra, the process gets easier. It is concluded that it is a beneficial supplementary source to
present GeoGebra from the point of view of problem solving about three dimensional objects. It
has been stated that interpretations by the researchers are in consistent with the literature.
Today, student should be able to use computer for mathematical calculations anymore;
teachers should make use of it as tool of demonstration during the lessons and create rich
learning mediums for students; it should be also a part of group works; and the most important of
all, student should use computer as device which solves problem and produces data and
information (Baki, 1996). Specific softwares like 3DCabri is developed to provide accurate and
effective usability of computers during the lessons. Such software can be used with the aims of
subject repetition of subject, exercise and learning any subject totally by computer in the certain
levels of teaching (Tutkun et al., 2011). NCTM (2013) suggests that effective mathematics
teaching requires the perception of what students know and to be taught and also students’
attention should be drawn and supported for an efficient learning. It has been reported that
teachers must know and understand the subject taught deeply and must use the information
flexibly during teaching.
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However, the studies in the literature agree that concept knowledge of teachers and
teacher candidates about geometric objects are insufficient. Diverse software has been developed
to contribute to preclude the difficulties and errors in the education together with the entrance of
technology in the education mediums. Geometry teaching software was designed for twodimensional plane geometry at first; they partially supported teaching of space geometry but it
was not enough. Later on, studies were conducted with the aim of fulfilling the requirement of
software deficiency in three dimensional geometry teaching. One of them which have appeared
as a result of these studies is Cabri3D. The subject of geometric objects takes place in
mathematics curricula starting from 1st grade.
There are evident changes on the new the tools that facilitate learning and teaching
mathematics, teachers’ training (Kabaca et al., 2010). These new tools provide diversity for
teaching activities; increase student motivation and active participation in the lessons; and
support high level thinking skills. Dynamic geometry software used in mathematics teaching get
more popular day-by-day. Using accurate software with dynamic property effectively in
geometry teaching, it gives opportunity to support experiences and teach geometry through
searching method for students (Karataş & Güven, 2008). As the subjects of geometry involve
more abstract concepts comparing to other domains in mathematics and some subjects in the
content are related with three dimensional objects, students must think complex by using
imagination much more (Yıldız, 2009). The concepts and subjects that can be understood in
abstract period thought must be settled in the curriculum of the grades that are proceeded during
age of 11 and after (Yalçın & Karakaş, 2008). That is why the importance of visualization and
modelling is very high in teaching abstract concepts. First benefit of geometry software is to
increase the sensitivity/accuracy of graphing/drawing. Additionally, drawings can be saved and
when the parameters change, the structures can be rebuilt. Furthermore, by means of dragging
feature as mentioned before, dynamic action can be discovered by moving structures and can be
seen which parts change and which remain the same (Kortenkamp, 1999). Cabri3D is
revolutionary tool in the field of mathematics which provides motivation by visualization. The
software gives possibility for user to discover configured samples, to develop own problem
solving strategies and create own models. This supports wonder and creativity of the students.
Additionally, the rotation of the object gives probability to see the object/model from different
angles (Oldknow & Tetlow, 2008).
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Bozkurt and Koç (2012), by pointing to the fact that it has been detected that teacher
candidates just like primary and secondary school students have insufficient concept images in
the studies, have conducted a study aiming at examining the knowledge of students in
department of primary school mathematics teaching regarding prism concept in geometry.
Findings have shown that participants have mentioned the definition of prism either by leaving
blank or choosing ‘meaningless’. Researchers have pointed to the fact that the participants
accepted as the students who have taken university entrance exam and answered majority of
geometry questions including high level geometry questions and so they got into the current
academic field cannot give the definition of prism. Depending on the results gained from the
definitions given about prism and the interviews, it has been concluded that the participants are
not sufficient in defining the asked concept and using mathematical language. It is noteworthy
that, when asked for the definition of prism, the participants have defined it as a shape or
geometric shape instead of a three dimensional object or an object in the space. It has been seen
that they have given wrong definition and examples in the definitions and illustrations because of
concept illusions regarding prism. According to the results of the research, it has been witnessed
that participants cannot use mathematical language well; they cannot choose the required
features from prism to create a definition; they do not know necessary and sufficient mental logic
for the definition of prism; and they have chosen non-critical features as critical characteristics
from critical properties. Additionally, it has been seen that there is no positive or negative effect
of license successes on the definition and illustration of prism.
Huang (2012) has examined the effect of two different computer-aided teaching plans for
teaching concepts of volume 5th grade students in Taiwan. These plans have been named as
Volume Measurement by Geometry and Volume Measurement. Cabri3D has been used as tool
that will combine teaching materials given in PowerPoint format to help students get two and
three dimensional visualization. The education program including physical manipulation and the
basic concepts of volume measurement has simplified the students’ acquisition of volume
measurement concepts by using question and answer method. It is seen that both of the applied
teaching plans are effective. However, it has been commented that measurement education
integrated with much more three dimensional relation increases students’ conceptual perception.
Kordaki and Pomonis (2005) have discussed the interactive learning medium design for
teaching concept of volume dedicated to students in the levels of primary and secondary schools
and they have presented the main peculiarities of this learning medium. They have mentioned
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that the design of interactive learning mediums results from a modelling process of three models
named under learning model, subject model and student model. Two main directions of volume
concept have been taken as a basis during the construction of subject model; conservation of
volume and measurement of volume.
Accascina and Rogora (2006), talking about the advantages of Cabri3D software, have
conducted a study to understand whether the feature of dragging will help students to discover
some Euclidian properties from the original configurations of Cabri3D and this software will
help to remove some concept illusions; to search if students need examples while interpreting
Cabri3D schemes; and to observe if students can be aware of the problems regarding the
settlement of the points in the space while working with Cabri3D. It has been concluded that
students like using Cabri3D and find it very useful while discovering space geometry.
Researchers have expressed that Cabri3D will be very beneficial in understanding Euclidian
properties of three dimensional structures. In the study has been treated some conceptual errors
regarding tetragon and planes and it has been concluded that Cabri3D will be supplementary for
the solution of such problems. However, using Cabri3D schemes alone during the visualization
of some geometric shapes is not enough but this do not cause any problem for the students with
high level of mathematic sufficiency. It has been observed that students are reluctant to accept
the logic in solutions of problems about the settlement the point in the space. Teachers have been
warned about the fact that while interpreting the Cabri3D schemes, they must be aware about the
complications and concept errors.
Baki et al. (2008) have conducted on the views of teachers regarding whether Cabri3D
can be used as effective tool in teaching space geometry. This research is a quantitative case
study; three high school teachers have joined. It has been concluded that the teachers interviewed
agree that the software will be useful for in-class use as well as beneficial to conduct in-class
activities by use of the software.
Kösa et al. (2008), in their study, have presented worksheets developed by use of
Cabri3D three-dimensional dynamic geometry software for Space Geometry course studied at
high schools. The study has been applied to 24 students studying Mathematics Teaching
Department of Karadeniz Technical University in Turkey. In addition to the formal evaluation of
the materials in the application of these worksheets, teacher candidates have made individual
evaluations, as well. The candidates have articulated that the material is quite attractive, visual
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and efficient and also both it will force students to think and will provide an enjoyable learning
medium. Expressing that using the software is not so hard, they mentioned that the problem
points in seeing and understanding will be eliminated and perceived by this software. Teacher
candidates have said that it will be useful to put this software into the scope of Computer-aided
Mathematics Education lesson. However, they have stated that they are not enough in planning
and preparing such activities; but they will feel sufficient by much more extended and longer
duration. It has been emphasized that the most striking point during the application is to be able
to see the created objects from different angles; to be able to watch hidden parts in the back sides
by rotating the screen.
Emphasizing that students have difficulty in learning the subject of prism, Gökkurt, et al.,
(2012) have mentioned students’ opinion about using and applying Cabri3D software to the
subject of area in prisms. They have applied the worksheets to 25 secondary school students in
two-lesson duration. Students, in the end of study, have expressed that the worksheets are
didactic, understandable, visual and attractive.
Özen (2009) has conducted a study to determine the effects of dynamic geometry
software on secondary school students’ perception and to evaluate the opinion of students. It is
chosen computer-aided teaching method with dynamic geometry software in the experimental
group and traditional teaching method in the control group. In the experimental group,
Geometer’s Sketchpad, being in the first place, Elica Cubix Editor and Cabri 3D are used as
computer-aided teaching tool. Data collection tools of the research are Middle Grades
Mathematics Project Spatial Skill Test, Scale of Perception Level of Geometric Objects and
student’s feedback form. Evaluating the results of the research, it has been found significantly
different for favor of the experimental group from the point of view of the average of perception
level of the experimental group to which computer-aided teaching method with dynamic
geometry software is applied and the control group students with traditional method.
Hangül and Ü zel (2010) studied the effects of geometric objects by computer-aided
teaching with 8th graders. The study included 53 students who had pretest and posttest.
Experimental group is given computer-aided mathematics lesson; as for control group is only
given education that suits constructivist approach. According to the findings of the research,
Computer-aided teaching affects students’ attitudes in a positive way comparing to the
constructivist education approach. It has been detected that as a result of the interviews, students
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generally carry dominant idea that because of the visual content of the computer-aided teaching,
this method not only will be useful for geometry but also other subdomains of mathematics as
well. However, it has been stated that using computer for difficult subjects of mathematics like
geometry will make these subjects easier to understand and the learning permanent. Researchers
have also pointed out that they have had some technical problems like internet disconnection,
slow internet speed and other computer-based troubles. Additionally, students have become
frivolous and perceived the lesson as a game because running the lesson by computer support.
Also, it has been mentioned that computer will not be enough alone for mathematics; the
subjects must be treated in more details; and teacher must interfere with the lesson for the key
parts. These expressions show similarity with the negative peculiarities of computer-supported
education in the literature.
Yıldız (2009) has conducted a research about the effects of the subject of geometric
objects’ surface areas and volumes by computer-aided teaching on the attitudes and successes of
students who are consisted of 8th grade students. The study has been run by experimental design
with pretest-posttest control group.

The data used in the research in which 46 students

participated has been obtained by a mathematic success test that has been previously prepared by
researcher and by a mathematic attitude scale that its validity and reliability have been calculated
beforehand. In the experimental group, students studied bythe use of education software
prepared by researcher; in the control group, students are given lesson by traditional method.
According to the data analysis, in the end of process application, it has been seen significant
increase in the mathematic success of experimental group. Beside this, it has been also
concluded that the attitude average points of experimental group students toward mathematic is
significantly high comparing to the average points before the application. Post-application
mathematic successes of experimental students who are applied computer-aided teaching method
have been examined according to the sex and it has been recorded that there is no noteworthy
difference between male and female students.
1.9.

Learners’ and teachers’ attitudes towards the use of technology in Geometry classes
The period in which teacher treats the subject and students take not has changed in the

development process of the concept of technology-aided instruction. The role of teachers is not
to transmit the information or knowledge but to direct and guide the students. In the new
configuration, the most important assistant of teacher is information technologies (Memişoğlu,
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2005). It must not be regarded developing technology just like a teacher, of course. The
contribution to be given by technology depends on an efficient and talented teacher. Teacher
must know which and how to use technology for the new learning activities with studentcentered, authentic, co-operative and multiple mediums. In the recent years particularly, the
position and role of teachers have changed into guidance and leading and as a result of this,
students have been forced to run into implementing more activities. It is necessary for teachers to
be much more disciplined and frequent to study and to make preparations together with the
integration of technology in the classroom medium. Teachers must renew themselves both about
the hardware and about the software. Consequently, it has become a requisite to prepare a
student-centered education medium. In such activities, teachers have become guides and students
have become implementers (İşman, 2001).
Education technologies have become inevitable part of the class mediums and the classes
have turned into structures in which more modern tools and equipment exist by the removal of
the classical structures. This situation has also changed the role of teacher in the class. Rather
than just transferring the information, they act like the guides who direct students to learn what
and where and how to apply obtained information. No matter how popular the technology is, it
cannot be replaced with teacher. Thus, teaching technologies are not the target but the tools in
the process of education. The improvements and developments in these technologies not only
have affected upon education programs and areas and changed classroom atmosphere but they
also have brought a different dimension to the education and teaching. It is one of the most
fundamentals subjects that the technology which is used in the scope of education must be
transformed into a technology that will enhance the contemporary, modern and advanced
education and teaching. The devices which are formerly merely composed of books, boards,
pictures and graphics have gained a very different dimension by these technological
enhancements. Especially, the emergence and settlement of the computers into field of education
and teaching, the devices and means have much more developed and enhanced. They have
created multiple mediums by integrating with visual and audial items. By doing so, the
technology has become a factor which affects a lot of parameters that shape the class medium.
One of the elements affecting classroom management is the level of anxiety. Anxiety is
defined as for example, an emotion encouraging the individuals to realize creative and
constructive behaviors by driving them in the daily life sometimes (Yenilmez & Özabacı, 2003);
a type of stimulation for the individuals against the dangers coming from physical and social
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environment and a natural feeling contributing to adopt. Also it has been portrayed as fear of an
individual as if there was a danger that will affect his/her life although there is no such a concrete
harm (Atabek, 2000).
Using computer for low level mental applications like counting, calculating and drawing
graphics has limited thinking ability of students and means that computer cannot find a decent
residence in education mediums because the studies conducted have revealed that using
computer for low level skills may cause harm for students. Using computer in mathematics
education must be focused on the high level mental skills such as research, reasoning, producing
hypothesis and generalization (Wiest, 2001). Using it in suitable circumstances, then the
technology will deepen mathematical comprehension.
According to Noss (1988), the vital role of computer software in mathematics education
is to provide mathematical thinking mentality. As for Goldenberg and Couco (1998), computers
are quite beneficial in their problem solving and making generalization since they give chance to
make trials numerically. Besides, it gives distinctive thinking skill mathematically by making the
related actions. Briefly speaking, what is meant by using computer in mathematics education
accordingly is that computers help students have high level cognitive skills and it provides
opportunity for students to set up their own mathematics by making them live the experiences of
a mathematician.
Ersoy (2003) has stated that it is seen the importance paid on training teachers and on the
use of tools as equipment for education when successful countries in math teaching are
examined. Also, in these countries, technology-aided instruction is applied in accordance with
student-centered constructivist approach. Analyzing the successes of the countries taking place
in the top ranking positions in TIMSS-R (Third International Mathematics and Science Study),
the effects of teachers’ role and teaching method are high. For example, in a study conducted in
England has been treated the effects smart board on the instructional methods of teachers. It has
been observed that providing that teachers have the technical information and skills of software,
the lessons become more active and students are much more motivated. Increase in student
participation and treating efficient instruction have resulted from teachers’ supporting smart
board with suitable software.
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1.10.

Advantages and disadvantages of using interactive whiteboards in Geometry classes
Interactive whiteboard is an important device for favor of combining the subjects. Most

of the technological devices are mostly used for the specific subjects whereas interactive
whiteboards can be used for all courses and in all classes (Sessoms, 2009). The board
 provides emergence of creativity
 improves social interaction skills
 gives opportunity for each student to learn in their own speed and level
 increases self-trust
 improves the ability to solve problems and to concentrate on a problem
 provides time economy
 gives the habit of documentation, filing, and referencing through the documents
 ensures that students have the ability to find new solutions by making use of the
previous solutions
 improves mathematical and lingual skills
 develops the feeling of sharing
 gives more option to reach at more information
 has the option to revise the previous courses or missed courses
 provides much more lasting knowledge, prevents time losses and removes the trouble
of compensating the missed lessons
 motives the students for self-learning (Cogill, 2002).
 The board, by means of saving options, reinforces students’ knowledge instead of
drawing or writing again, provides quick and pre-crafted pages to give feedback
(Levy, 2002).
 Some peculiarities like deleting, dragging, moving, note adding, reshaping give the
opportunity to touch the materials on the board (Bell, 2002).
 The magnifier option is very paramount especially for those who have difficulty in
seeing as well as spotlight and screen curtain to draw the attraction to the lesson
(Smith, 2008).
 Interactive whiteboard makes the lesson fluent due to visual
 It gives option to see an error at the moment of class or a generalized conceptual
mistake by turning back or bringing more examples.
 It is a very effective and useful tool to be used especially during presentations
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 (Tekelioğlu et al., 2009).
Generally speaking, new technologies are appreciated by both students and teachers
(Paino, 2009). There are pros and cons of the smart board technology which is extended very
fast. It is possible to experience some hardware and software problems while using the
interactive boards that are digital devices. Teachers might need technical support before or
during the classes. In such cases, ready ‘troubleshooting’ support is essential (Smith et al., 2005).
Teachers must be well-trained about smart board use to be able make use of them efficiently for
student success (Yıldızhan, 2013). Beside technical and educational problems, physical handicap
like the effect of direct sunlight is one of the basic problems (Tameside MBC, 2003; Adapted
from: Smith et al., 2005).
In addition to the introduction of computers to the classroom, there have been new
additions to the undesired behaviors of the students; for instance, unlicensed software,
interference with other students’ studies, making the network nonfunctional, and unauthorized
accessing to the teachers’ computers. Papers have started to be copied digitally from friends or
websites on internet. Students started to put forward some excuses not to make homework such
as computer is broken; virus infected or I formatted the computer.
 It is difficult to look at both students and the board at the same time from the
perspective of the teachers,
 Removing most of the benefits, this new technology is only a tool; it is not a way of
teaching. The value of these boards depend on using the teaching strategies effectively
that the teacher already has (Morgan, 2010).
 If the projection monitor is not adjusted well, the users will have serious problems
because the shadow of the user will appear on the board’s screen so the users must
avoid such cases.
 Sometimes more than one student can study on the same question in the classroom,
but this is not possible on the interactive whiteboard because of touching issues
(Tekelioğlu et al., 2009).
It has been witnessed that although technology-aided applications supported by
behaviorist learning approach improve basic thinking skills, they are not as efficient as the
implementations supported by integrating approach in which students are in the center and that
provides opportunity for cognitive efficiency of students. On the other hand, in the literature,
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there are some studies asserting that computer-aided instruction does not have significant effect
on academic success and learning level of the students, as well. These contradictory results show
that the influence of technology upon learning still remains ambiguous. As Dastan (2006)
mentions that technology has a lot of side effects beside the beneficial ones. Illustrating these can
be listed that
 Students become much more egocentric as she/he spends much time with computer
alone so that interaction with friends and teacher is reduced;
 It is required pre-information, special hardware and software to use; it requires
continuous update that will bring additional cost;
 Frequent changes in curriculum because of the updates
 Software must be able to present effective learning mediums to the students;
however, software is not generally prepared by non-educationalists (Daştan, 2006).
Yenilmez and Karakuş (2008) conducted a study on determining the views of school and
mathematics teachers about computer-aided mathematics instruction. 73 teachers were randomly
chosen. The results have shown that the achievement gained does not differ according to sex,
branch, state of having computer education and the state of having computer. However, there are
significant differences about their views according, state of frequency of computer use and use
level. Additionally, it has been seen that the view towards computer-aided mathematics teaching
has changed positively.
Analyzing the pros of technology use in mathematics classes including Geometry,
according to the studies in the literature, it has been seen that interactive board use has increased
students’ motivation (Smith et al., 2005; Kennewell and Beauchamp, 2007; Paino, 2009,
Altınçelik, 2009; Tataroğlu, 2009; Yıldızhan, 2013). Chiung, H., (2003) has found out that
students complete the tasks to be performed by computer in a shorter time and with joy.
According to the results of this research, computers are required to be used actively not only for
in-class activities but out-class cases as well.
Students having difficulty in understanding mathematics find a good chance to
materialize the given data by using computer-aids and this gives opportunity to improve
academic success. As suggested by Andiç’s (2012) experimental study in which he has
investigated the effects of computer-aided instruction on the attitudes and perception level about
the subject of permutation combination of secondary school 8th grade students’ mathematics
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course. The subject has been treated by computer-aided instruction for experimental group of 14
students out total 34 and as for control group, traditional approach has been chosen. In the end of
research, it has been observed that computer-supported teaching increases success level of
students in the experimental group; however, there is no change related with their attitude
towards mathematics. Depending on this, it has been said that computer-aided instruction has
more contribution to the academic success process comparing to the traditional approaches
because computer-aided instruction both creates a constructivist classroom medium that will
improve students’ mathematical thinking and correct conceptual errors and also provides time
save for more exercises during the lessons for teachers and students as well as reducing the level
of anxiety.
In the Geometry classes as subdomain of mathematics, Dynamic Geometry Software
plays an important role from the perspective of facilities during the lessons, As mentioned
before, Dynamic Geometry Software like GeoGebra, Cabri Geometry, Geometer’s Skechpad,
Cinderella, and Logo provides visualization by visualization and materialization of abstract
concepts; provides possibility to make shapes by means of dynamic shape and assistance for
educational activities accepted by constructivist philosophy through the feature of dragging.
Permanence of the information is provided by learning-by-practice. As many researchers have
mentioned that such interactive mediums contribute to teaching of geometry more efficiently by
generating interaction between teacher, student and these interactive mediums (Ubuz, et. al,
2009).
Dynamic geometry software increases the efficiency of teaching activities by the features
that materialize geometric concepts, trial and error method and support student motivation by
making them active participants (Ertem, 1999). Particularly, discovery by the feature of dragging
is a strong tool that supports reasoning (Leung, 2012).
The advantages of the Dynamic Geometry Software can be lined as that it is easier to
create geometrical shapes; it is possible to measure the constructed shapes; the objects can be
dragged, extended, narrowed and rotated; it is possible to see dynamical changes of premeasured quantities during the movement of any structure and possible to set up hypothesis; all
subjects in transformation geometry can be studied and can be saved for further use etc. (Baki et
al., 2001; Adapted from : Güven and Karataş, 2003).
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CHAPTER 2: REFLECTIONS ON THE ROLE OF INTERACTIVE
WHITEBOARD IN GEOMETRY CLASSES

2.1. University students’ psychological peculiarities and their impact on learning Geometry
and Development of Materials
Attitude can be defined as a tendency that “is composed of cognitive and affective
components and leads the individuals” (Alkan, Güzel and Elçi, 2004).
According to Allport, attitude is the state of affective and cognitive preparation that has a
dynamic or directing effect process on the behaviors of the individual against all the situations
and objects that occur as result of the experiences (Allport, 1967; Tavşancıl, 2002: p. 65). Petty
and Cacioppo (1996) define attitude as the positive or negative emotions of the individuals on
any object, person and subject and attitude is closely related with efficiency of education.
Attitude towards computer plays an important role on the fact that individual perceives the
computer as device of learning and on the future use of computers which can be preferred in the
working and studying areas (Teo, 2008).
Attitude is to do with liking or disliking for the persons, objects, ideas and the specific
characteristics of the environment (Atkinson, Atkinson & Hilgard, 1995). As attitudes include
the specifications like the curiosity and evaluation that intrigue interest in anything for any
person, it is not only related with the implementation of the education but it also affects the
learning style of any individual (Atasoy, 2004). Supposing that negative or positive attitude is an
element influencing the learning, it is required to determine and evaluate the conditions affecting
the attitude and to take the necessary precautions to be able to carry the education to the desired
level (Avcı, Coşkuntuncel and İnandı, 2011).
Tavşancıl (2002) has stated that the attitudes of an individual cannot be measured
visually but we can put forward an idea on his/her attitude(s) against any object. Tavşancıl
(2002: 71-72) listed the characteristics of the attitude as follows:
 Attitudes are not innate; they are obtained.
 Attitudes are not temporary; they show sustainability for a period.
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 Attitudes provide a harmony for the relationship between the individual and object.
As it is shaped gradually during learning process, it helps people understand the
environment.
 A bias determined by the attitudes appear in human-object relationship. After gaining
an attitude for an object, individual cannot evaluate it impartially.
 It is only possible by comparing one object to the other ones to be have positive or
negative attitude for the related object.
 There are also societal and common attitudes just like the individual ones. Societal
ones are the attitudes regarding the societal values, groups and objects.
 Attitude is not a way of reaction but the style of reacting tendency.
 Attitudes cause negative or positive behaviors.
Attitude towards Mathematics is seen as a significant factor that direct the behaviors of
the students towards this lesson and have a positive contribution to motivate them. Attitude
towards Mathematics is thought as the determinants of the personal emotions like “liking or
disliking Mathematics” (Bayturan, 2004).
Ursini and Sánchez (2008) in their study named as “Gender, technology and attitude
towards mathematics: a comparative longitudinal study with Mexican students” have
compared girls’ attitudes Mathematics to the boys’ and searched the self-confidence changes in
the Mathematics. They have specifically focused on the attitudes towards computer-aided
Mathematics and salt Mathematics and tracking students’ self-trust in the Mathematics as well
how these attitudes influence the use of technology. This study has conducted for three years
with total 539 students, 430 students with technology support and 109 without technology.
Statistics have shown very little gender difference in the self-confidence and attitudes of the
students in the last three years. There is gender difference in favor of boys of 8th and 9th grades
regarding the marks of the attitudes towards Mathematics. The number of the girl students who
get high score in the 8th grade with technology support is more than those who score high
without technology support. Ignoring whether they use or do not use computer from 7th to the 9th
grades, it has been recorded a decline in the attitudes and self-confidences of both boys and girls.
In the end of the study, they have made interviews with 12 girls and 13 boys to be able to
determine gender differences devoted to the attitude and to reinforce these findings. The
interviews have provided evidences that there are significant gender differences about
establishing their attitudes and how these attitudes reflect gender clichés in Mexican society.
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Aktümen and Kaçar (2008) has conducted a study named “The Effects of Computer AlGebra Systems on the Attitudes towards Mathematics.” They have searched for the effects of the
Maple, one of the computer algebra programs, on the attitudes of the students towards
Mathematics. Experiment group consists of 47 first-grade students studying during 2005-2006
Academic Year Spring Semester at Kastamonu University (in Turkey), Education Faculty,
Primary Education Department, and Science Teaching Program. Students have been separated
into two equal groups of 23 and 24 persons by using General Math Readiness Test and
Mathematics attitude scale test. The experiment has lasted for 28 course hours (7 weeks). In one
of the groups, it has been applied constructivist approach and some specific integral concepts
have been processes. In the second group, in addition to constructivist approach, students have
been given some specific integral concepts by using Maple application as well as utilizing from
some software developed by the researcher. In the end of the study, Mathematics attitude scale
test has been applied as post-test and quantitative data has been analyzed and interpreted. The
result of the study is that ANCOVA results which have been taken as control variable of the
marks of Mathematics attitude scale pre-test have shown that the Mathematics attitudes of the
students who use Maple in learning environment are more positive.
The attitudes towards geometry can be defined as the individual’s interest in the
geometry, geometry subjects and teachers and the tendency including the effects of geometry on
the students’ emotions, feelings and thoughts (Bindak, 2004). Analyzing the primary school
studies related with the attitudes of the students towards geometry, Bindak (2004) has stated that
there is no significant difference between the attitudes of the students towards geometry and their
sexes, the location of the schools and the socio-economical level of students do not matter as
well. However, there is significant difference between the attitudes of the students towards
geometry and primary school diploma grades and the field they have studied. Similarly, Aktaş
and Aktaş (2012) have mentioned that sex and level in the class for primary school students is
not significantly different from the perspective of the attitudes of the students towards geometry.
However, there is significant difference on the attitudes of the students towards geometry
according to the sort of school and the departments in which students study.
Helms-Breazeale and Blanton (2000) have made research on the effects of the
smartboard on the 60 students between 11-16 ages having behaviour. The study has been
conducted by 4 experimental groups. In the first group, smartboards, education variables of the
cognitive behaviors and social ability education have been utilized; in the second group,
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smartboard has been used; in the next group, education variables of the cognitive behaviors and
in the final group none of these has been utilized. Analyzing the results in which general selfefficiency scale, interaction list of social abilities and work scales for the social abilities, it has
been measured significant impacts on the group with smartboard. In binary relations of the
students, it has been observed an increase in self-esteem and self-appreciation.
Tataroğlu (2009) has made a research to determine how smartboard use in the
mathematics teaching affects academic level of the 10th grade students and the attitudes of them
towards Mathematics and the level of their self-efficiceny. The study, which is semiexperimental design, has been conducted with 124 students studying in the 10th grade of a public
school. The results have not shown a significant difference about the success of the students
towards mathematics. However, the level of attitudes of the students has a significant difference
for favor of experimental group.
Schmid (2008) has mentioned that visual materials used on the smartboard play an
important role on student motivation.
Sünkür and his friends (2011) have expressed that students enjoy using the smartboard,
learning via smartboard, courses given by the smartboards and they can learn much better and
get more concentration in the lessons if presented by the smartboard, similarly Smith (2000) also
has stated that students are much more motivated, excited and enthusiastic.
Smartboards enlarges learning within co-operation and the ability to combine the
interaction. This tool gives a chance to the students to join the groups and to be active in
learning. Smartboard is an important device for group studies.
Ekici (2008) has investigated, in the dissertation named the effect of smartboard use on
mathematics success of primary school students, whether the effect of smartboard use on
mathematics success of primary school 6th grade students, on the attitudes towards mathematics,
anxieties, epistemological believes and effects on the sustainability. It has been concluded that
the method to use smartboard is useful for mathematics education. Additionally, smartboards
have also affected the attitudes of the students towards mathematics and provided sustainability
of the learning.
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2.1.1 Development of Materials
The positive effects of the technology on the students is as follows (Rassinen, 2011):
 To give serious & successful answer to the events
 To form new application ways & to produce new ideas
 To change the ideas while evaluating the results
 To find new solutions of the society’s needs
 To concentrate on the design of the methods and products
 To deal with the ambiguities on the process of learning new things
 To make co-operation with multidimensional groups
 To be familiar with different cultures
 To have a lifetime learning
 To make use of local, regional and international networks
The technological materials are used to provide in-class enhancement and to get high
level of efficiency. Hence, it has revealed the necessity to enhance in-class materials and to plan
the courses much more carefully. It will be a true saying that specialized educators play a critical
role in this context, for the technological efficiency depends on how the practisers make use of it
and their competence (Bülbül, 2009).
Baki, Kutluca and Birgin (2008) have aimed to investigate mathematics teaching
candidates’ self-efficiency perceptions towards computer-aided instruction in their study named
“Analysis of the Mathematics Teaching Candidates’ Self-efficiency Perceptions towards
Computer-aided Instruction”. The subjects of 86 teaching candidates were applied “the scale of
Self-efficiency Perceptions towards Computer-aided Instruction” developed by Arslan (2006)
and “Personal Information Form” developed by the researchers and “Efficiency Questionnaire of
Computer Programs and Softwares”. The working group were composed of 86 student who were
36 girls (42%), 50 boys (58%) and from the second grades 40 (46%), 46 (54%) mathematics
teaching candidates studying at Fatih Education Faculty of Karadeniz Technical UniversityIn the
result of this study, it has been seen that self-efficiency perceptions of the candidates towards
computer-aided instruction are quite high. However these perceptions do not change according to
gender and the status of having computer. On the other hand, it has been witnessed that there is
significant difference between the success level of basic computer lesson and self-efficiency
perceptions of the candidates towards computer-aided instruction on behalf of those whose
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success level is high. Additionally, it has been detected a significant difference between selfefficiency perceptions of the teaching candidates, “computer-use frequency” and “level of
knowing computer programs” on behalf of those who are good at using computer more
frequently and are familiar with the computer programs. It has been detected that there is
significant difference between self-efficiency perceptions of the teaching candidates preparing
computer-aided teaching materials and those who do not make use of such materials on behalf of
those who prepare materials with technological support. It also has been witnessed that there is
significant difference on the self-efficiency perceptions of the teaching candidates according to
their grades on behalf of last grade candidates.
Beeland (2002) has observed 10 teachers' instructions with smartboard in his study titled
as “Student's Interest, Visual Learning and Technology: Can Smartboard Assist?”. According to
the results obtained from the students and the teachers, it has been concluded that smartboard has
increased the interest of the students, attracted their attention and provides help for the teachers
to increase the success.
Glover et al. (2003) have searched the effects of the enhancement of smartboard use at
schools by the study named “The Effects of Smartboard on In-class Activities”. They have
mentioned that there is a transition towards interactivity in parallel to use visual materials, media
and technology in the classes and as a result of this, it is required to make change on the lesson
plans. It has been stated that the teachers are willing to use the smartboards but students lack in
self-trust. They have expressed that smartboards are subsidiary; upon spending enough time and
making use of accurate techniques, it can be used actively in every course.
Schmid (2008) has stressed on the effect of multimedia in the study in which he has
analyzed the use of smartboard in the English language classes. He has stated that it is not done
enough data loading and students need encouragement to be able to get interaction with the
visual used. It is expressed that smartboard is an appropriate material for the target interaction.
Smith (2000), in his study named “Evaluating the Smartboard”, has aimed to reveal the
fact that with which skills smartboards are united in the education programs. A questionnaire has
been applied to the students and the teachers; it has been shown that 78% of the students are
excited, motivated during the class and eager to touch the smartboard. The first expressions of
the teachers for smartboards are positive; it is easy to use the smartboard and it works well as
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required by the software. Additionally, they have mentioned that smartboard is user-friendly; it is
enough to spend 5-10 minutes to be able to use it comfortably and with self-trust in the class.
Smith et al. (2006) have mentioned in a study titled “The Effect of Smartboard on the
Interaction between Teacher and Student during Literacy” that smartboards have turned to a
pedagogical tool which is used to provide interaction for the whole classrooms in the teachinglearning process. They have observed the teachers using the smartboard and the teachers who do
not use smartboard during two year period in 184 lessons. It has been stated that the lessons with
smartboard support are taught much quicker and it is spent less time during the group works.
Sünkür et al. (2011) have expressed that students enjoy using and learning through the
smartboard; they can focus on the lessons, learn much better if smartboard is used and the
learning process takes less time. It has been advised that the makers (teachers) are required to be
given technical, pedagogical and technological support and similarly the students must be
educated about the smartboard applications.
Beeland (2002), in his study named “Student Participation, Visual Learning and
Technology: Smartboards”, has made a research about the experiences and attitudes of the
students towards smartboard and their thoughts on the use of technology in the education and
training. Students have said that they mostly like touching applications on the smartboard and
these boards help them concentrate on the lesson because visuality eases learning the lesson. The
researchers have mentioned that as a disadvantage of these boards hand shadows make writing
sometimes difficult.

The teachers having participated in the research have stated that

smartboards provide much more fun and interaction with the students.
The definition which is the changes occurring in an individual's behaviors or capacity in
the course of time and in the results of the experiences (Shuell, 1986) is the one which is mostly
accepted definition regarding learning phenomenon. Within this frame, one of the basic
objectives of teaching is that students give meaning to the concepts by moving from the real and
concrete experiences. To this end, it is promoted to use material use particularly in primary
education. Teaching materials are the means utilized by the instructors in the teaching
environments to materialize the abstract concepts and to provide much more effective
instruction. Moving from this aspect, it can be concluded that the new information and making
inventions in the scope of mathematics is the field occupation of academic mathematics. It is
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such that the current accumulation of knowledge is many times more than the knowledge that
can be given during a regular education period. That is why students must be taught only basic
concepts and the ways to obtain mathematical knowledge at schools (Baki, 2003). It is main
target of the instruction of Mathematics to transfer the mathematical knowledge and help
students improve the skills of mathematical thinking. To be able to reach at this goal, it is
required to use and develop education materials which are prepared according to the curriculum
in each step of the school mathematics.
To sum up, students are restrained in closed and narrow area unless they are supported
with the teaching processes which are reinforced by the education materials. Students have an
open and exploration-based studying atmosphere as well as having free, comfortable
environment. (Noss and Baki, 1996; Arslan, 2003; Tabuk, 2003; Bedir, 2005; Güven and
Karataş, 2005; Birgin and Tutak, 2006; İnan, 2006; Baki et al., 2007; Gürbüz, 2007). Education
with teaching material support provides opportunity for the students to discover many complex
ideas that cannot be seen by the most teachers (Dede and Argün, 2003).
It can be said that utilizing and developing educational technologies and teaching
materials during the lessons will have impact on eliminating the inadequacies. For instance, the
lines provides the fast materialization of an object or an idea in a very short time. It is easier to
remember the objects that are depicted by the lines and this can be much more effective from the
point of education. Graphics and schemas are the course materials that are used to display the
flow of any event or to make comparisons among two or more phenomena.
Using teaching materials in the instruction areas puts the student into the center; offers
much more enhanced learning opportunities; provides liking and having success in the math;
makes the mathematical teaching funnier; gives opportunity to write and discuss the
mathematics. It is possible to come across with the studies in which the education made by the
development of the materials that will materialize the abstract concepts into the tangible ones
and relate the math with the real life will contribute to the desire of the students to participate
and their successes as well as the motivation (Byoung, 2001; Birgina nd Tutak, 2006; Gündüz et
al., 2008). Students cannot exactly get the skills of reasoning, inference, intuitional thinking,
experimenting, motivation, being able to see the results of experiment and inferring the formulas
in the learning environments in which merely text books are utilized as teaching materials. On
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the other hand, learning environments with material-supported provide these opportunities on a
large scale (Gündüz et al., 2008).
The latest developments in the educational technologies have been reflected on the
teaching materials; the use of teaching materials having qualitatively and quantitatively
developed much more have also brought a lot of facilities together from the perspective of
teacher, student, the way of instruction and reaching at the general and specific objectives of the
education. “Using teaching materials has provided easiness for the teacher from the view of
applying and also reduction of verbiage, spending too much of time to use the board and to give
lesson.”

(Koşar, et al., 2003).

Additional usage of the materials have direct impacts on

actualizing the educational objectives and these impacts are the main reasons lying behind why
teachers use materials during their classes because by doing so teachers will draw attraction of
the students much more concerning the topics and/or subjects; students will be much more
active; students produce a lot of examples which are suitable to their personal characteristics;
increase their successes; have a real learning experience; students get the opportunity of working
collusively; have critical thinking skills and improve problem solving and creativity skills of the
students (Cnets, 2006). In addition to material use also provide assistance for the educational
programs be successful in practice, it may dissolves the monotonousness and tedium by adding
some entertainment into the classroom atmosphere; it may be helpful about effective time
management and it may increase the productivity.
Teaching materials are the means that are used to materialize the abstract concepts and to
commit instruction much more (Patricia, 2001). The teaching materials that have been designed
to present concretely and clearly by visualizing the abstract terms or concepts provide support on
the creative thinking abilities of the students by the help of technology (Gürbüz, 2007). Accurate
use of technology, especially the computers, play a very important role on the students’
perceptions of the topics or subjects that are difficult to comprehend because rather than
memorizing, using computer in geometry teaching provides comprehension of these complicated
and abstract concepts by helping the visualization of the geometry subjects. Especially using
dynamic geometry software (DGS) provides the opportunity for the students to test the
hypothesis, to set up some assumptions and to make (Kösa, Karakuş and Çakıroğlu, 2008).
Işıksal and Aşkar (2003) have stated that the worksheets that have been prepared by using DGS
can be used in geometry teaching and these materials have directly positive effect on the success
of the students. There are a lot of dynamic geometry softwares that are developed for this reason.
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One of these is Cabri3D which has been developed to teach three dimensional geometry.
Cabri3D software as a tool empowers mathematical thinking by changing the mathematical
objects on the screen; by doing so a lot of correlations and characteristics that cannot be visible
in the traditional teaching, can be easily seen (Güven and Karataş, 2003).
Baki, Kösa and Berigel (2007) in their study titled as “The Effects of Computer-Aided
Material Use on the Students’ Attitudes towards Mathematics” have aimed at determining the
effects of the computer-supported material use on the attitudes of the 6th grade students towards
mathematics. Within this reason, they have analyzed whether there are the effects of the
computer-supported material use on the attitudes of the students towards mathematics and using
computer-aided materials play a significant difference on the attitudes of the students towards
mathematics. They have conducted their study on 55 students from two different schools in
Trabzon city of Turkey by taking into consideration that class substructures of the computer
technologies are in sufficient level. The data belonging to the study have been obtained by the
mathematical attitude scale which has been developed to determine the computer-supported
material use on the attitudes of the students towards mathematics by Aşkar (1986). The result of
the study has shown that in dependent t-test learners in technology-based group differed
compared with the other group in which traditional methods were employed. The study found
that the attitudes of the male and female students were the same before the application; and after
the lessons their attitudes towards the mathematics were equal or increased in the same amount.
Upon determining the effects of the computer-supported material use on the attitudes of the male
and female students towards mathematics to what extent, there is a significant difference for
favor of the post-test between the averages of the students’ mathematics attitude points.
Similarly, there is a significant difference for favor of the post test between the averages of the
female students’ mathematics attitude points. These findings have shown that the computersupported material use has positive influence on both girls and boys concerning their attitudes
towards mathematics. Kurt et al. (2013) have run a study in which teachers use the smartboards
effectively during the lesson time. The teachers, in addition to materials prepared by themselves,
have made use of the smartboards to share the materials they have found on internet with the
students and to solve the questions. It can be said that in conjunction with the smartboards, the
lessons are promoted by the various materials in teaching; the learning will be much more
permanent as teachers will be able to spend more time for the problem solving.
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2.2. Activities to see the effects of Interactive Whiteboard in Geometry learning
Cravey (2009) has stressed why there must be smartboards in each class in his study
regarding the smartboards. Cravey has defined interactive whiteboard as a successful innovation.
According to this, the schools are in need of the interactive whiteboards because of three
reasons:
1. The interactive whiteboards increase student participation.
2. They provide opportunity to make multiple presentation.
3. They lead instructors to make use of different learning and teaching styles.
Interactive Whiteboards are quite useful technological devices that make Geometry easier
to understand. The classes are enriched by the software which can be used as an integrated part
of these boards.
One of the software that I use is 3DCabri during the Geometry classes in addition to the
Interactive Whiteboard. As a lecturer, I see teaching as whole starting with preparation, going on
with presentation and ending with production.
In the first part, I prepare some slides and energizers to be able to provide warm-up in the
classes. For the slides, I make use of power points prepared on Microsoft Office or Prezi which
has an amazing interface for the users and target audience.
In the second part, I make use of those ready slides. Firstly, I utilize from some warm-up
activities like question-answer, guessing etc. through which students get rid of the anxiety of the
Geometry class and also physical and mental attendance process is completed.
Nextly, I inform the students on the new topic they are about to learn and discuss its
importance and/or logic lying behind. The following step is to make use of the Prezi slides on
IWB to draw attention of the students on the new or current subject which is of abstract and
needs visualization. After mental preparation by giving a background in this way, in the coming
phase, it is time to reinforce the cognitive skills. To do so, I utilize from the 3DCabri application
to make them understand better, to visualize the abstract content (see figures A and B below) and
to make them feel less worried because in Geometry classes it is not important to look but to see
that is quite difficult by the traditional Geometrical methods.
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Figure 1: *3Dcabri sample shape A **3Dcabri sample shape B
The third division of the lesson is the production part in which students are given
examples through the 3DCabri. Because of the useful peculiarities of the application and the
convenient population of the classroom, all students find enough time to solve at least one
example during the lessons most of the time. Students come to the IWD and solve the questions
by touching the board themselves. By doing so, they get familiar with how to use the table and
also the application. To reinforce this familiarity, in the following times, I assign each student to
give a sample lesson in front of the class by making use of IWD, 3DCabri and other available
media, as well.
The students have a tendency to get bored during the Geometry classes because of the
majority of the abstract items and subjects. They have difficulty in focusing on the class and as
mentioned before, it is essential to see rather than look so focusing occupies a significant place.
As a lecturer, I try to destroy the monotonousness of the lesson by using enriched sources of the
activities (see table 1).
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Table 1: Activities that are used during the classes
Practice
Animated lectures
and presentations
Origami
Project-based
tasks
Math Days

√

Teaching
√

Learning

Fun

Assessment

√

√

√

√

√

√

√

√

√

√

√

√

√

√

True - False
√

√

√

√

√

√

√

Videos

√

√

√

Puzzles (during teaching

√

√

√

Activity (during

√

teaching the concepts)

Pictures

the concepts)

Animations

√

√

√

√

√

Sliding Activity

√

√

√

√

√

√

√

√

Free Drawing
Activity

√

Additionally, calculation occupies an important place for the geometry classes. As
students gain velocity through the 3DCabri application, I mean, time save, they need to keep up
with this speed while making calculations, as well. In my classes, I make use of the GeoGebra
application to provide time-economy and accuracy during Geometry classes. Moreover, when I
deliver the syllabus to the students, I give them a list of updated and recent applications
regarding Geometry that they can install them on their personal computers and/or mobile phones.
In this way, both I keep up to date with the recent changes and get students to make use of the
latest technology like those who utilize from the recent technology in the rest of the world
(Figure 2).
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Android interface

Windows interface

Figure 2: Android and Windows (as given respectively screenshots for the GeoGebra applications )

I try to make the students see by swiveling the three dimensional objects. Through this,
students can see the problems three dimensionally during the question process and also
answering process (Figure 3).

Figure 3: *The shape is turned from this menu. **The same shape appears from another angle.
On the other hand, I sometimes guide the learners to make calculations manually because
in the exams they have to calculate by hand and also manual calculations will affect their
mathematical thinking skills of the learners as well as other cognitive sides. Also, I try to invest
in the students’ future careers by bringing or advising new technologies because these students
are the prospective teachers so they need to have both technological supports and sometimes
classical method.
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The practice is one of the vital requirements of the Geometry learning so there must not
be an interval because of the issue of abstract concepts. To be able to provide this, when I give
out-class tasks, I ask them to complete the tasks on GeoGebra or Cabri3D. By doing so, they
keep up with the Geometry and technology of their majors.
Considering the negative sides of those boards, the main advantages of using interactive
smartboards is to touch, to write by pen and to save the data after using the documents. The
interactive whiteboards change the learning and teaching styles in the classes. These boards
gives a chance to have an unlimited white board area and to save the files and the documents as
well as recycle. They increase participation of the students and their academic successes.
Gillien et al. (2006) “A Revolution in Learning: Using Interactive Whiteboards for
Pedagogical Activities in the Secondary Schools in England” have analyzed the ways of using
the characteristics of the interactive whiteboards as a communicational and pedagogical device
in the interaction between learner and teacher; how the interactive whiteboards affect the active
participation of the students in the lessons during learning-teaching process; by using which
peculiarities of the interactive whiteboards how to transform a regular classroom atmosphere into
an interactive learning environment. The data has been composed of classroom observations,
video recordings and the interviews with the teachers. They inferred that interactive whiteboards
are very useful mediums to present the educational texts; to encourage students to learn; to keep
the presentation more ueful; to provide students to participate in the presentation and to provide
balance between the flow of the lesson and the reactions given by the students and the
contributions and the lesson plan.
Huck and Schmitz (2007) in their quantitative study on the effects of the interactive
board concluded that students were able to increase their motivation and interaction in the
classroom. Besides, their classroom participation was improved.
Hwang et al. (2006) studies the influences of the internet-supported interactive boards
system they have developed on the mathematic skills of the students. In the study, the ideas by
the students regarding the solutions of the problems have been also saved. It has been concluded
that interactive whiteboard systems are auxiliary for mathematic teaching and they support
collusive learning.
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Oleksiw (2007) has searched for the effects of interactive whiteboard on the 3rd grade
students. He has mentioned that the technology was limited in the schools in which the research
was held and the students get stable points from the national exams. It has been observed that the
students are much more willing and zealous to go to the board. It has been proven in the
experimental study that interactive whiteboards are very effective tools to increase the student
motivation in mathematics teaching, to promote the lesson and to understand the subject.
Robinson (2004) in the thesis entitled as “The Effect of the Interactive Whiteboard on the
Success of Secondary School Mathematics Lesson” has conducted an experimental study on two
groups of the seventh grades. In the control group, he has made use of interactive whiteboard and
as for the experimental group, he has used regular board. The only independent variable for both
classes is to use interactive board. To get data in the study, firstly the groups have been given
pre-test and post-test to measure the change in the success of the students during the education
period and then a second pre and post tests have been applied to examine the changes in their
skills of visualization. Besides, the students have been interviewed to be determine the attitudes
of the students towards math, teachers and the technology. In the conclusion of the research,
although the interest and the motivation of the students are quite high, there is no significant
difference about learning the content and visual acquisitions, and it has been stressed that when
interactive whiteboards are used, there is a high level of interaction in the class and students are
willing to join the lessons. In addition to drawing attention to itself, the smartboard provides
critical thinking and assumption. Furthermore, it assures that students think positively during
learning mathematics.
Tate (2002) has conducted an experimental study with a group of high school second
grade students. The teachers have taught the lessons by using interactive whiteboard. The
researcher has mentioned that using smartboard make learning stable; interrelates with the
personal life; affects student success in a positive way; increases students’ care, attention and
participation.
Tezer and Deniz (2009) have had study titled “The Effect of Equation Solution by Using
Interactive Whiteboard on Learning in Mathematics” in which they have applied their
experimental design on two different groups composing of 30 each students. They have said in
the conclusion of the study that the success average of the group who have been taught by using
interactive whiteboard is high and using smartboard increases success level of the students. The
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fact that interactive whiteboard increases students’ academic success can be explained by the
active learning.
Huck and Schmitz (2007) have uttered that, as mentioned before, interactive whiteboards
make students active; increase students’ participation in the lessons and motivation as well as
providing in-class interaction and cooperation.
This comment has been supported by the fact that during active learning, students pay
much more attention to be able to understand the subject which is told; problem solving, peerteaching and the activities containing diagram graphics increase students’ self-learning skills
depending on the teaching approaches and that is why their academic successes increase
(Robinson, 2006; Fies, 2005).
Reinforcing this idea, various studies which have been conducted in different lessons
increase the academic success of the students (Kaya and Aydın, 2011; AteŞ, 2010; Delaney,
2007; Tate, 2002; Beeland, 2002).
Analyzing the studies having been held regarding the interactive whiteboards including
experimental design studies as well, it has been witnessed that the boards increase students’
motivation; have positive impact on their academic successes; make students eager and
enthusiastic; support collusive and cooperative learning; teachers find use of interactive
whiteboard important and they express that they need in-service training concerning how to use
smartboards.
Erduran and Tataroğlu (2009) have conducted a study in which they have aimed at
determining the views of the teachers using smartboards in science and mathematics lessons. The
findings of the study have shown that the boards increase participation and motivation of the
learners and also attract their interest.
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2.3. Classroom management of Geometry classes with application of Interactive
Whiteboard
The developments in the information and communication technologies and their
integration in the life, as mentioned before, have made it necessary to think of the place of these
developments in the instruction and teaching. The incorporation of technology into education has
promoted educational settings and new approaches to teaching and learning have occurred. The
adaptation of technological devices leads to effective teaching and learning moreover; the use of
technology positively influences classroom management in the classroom as well as it has
brought some other difficulties.
As one of the popular information and communication device, the Interactive
Whiteboards (IWB) have been widely used recently in the educational settings and many studies
have been carried out on the influence of technology on education and most of them stated
positive outcomes of IWB in the learning environments (Garrett, 2009; O’Dowd, 2007; Brouse
et al., 2011; Burden, 2002; Orr, 2008; Soares, 2010; Walker, 2003).
According to Kozma (2003) and Jung, Choi, Lim and Leem (2002), the role of teachers
using information and communication technologies has changed from that of primary source of
information to one who supports students with the structure and advice, monitors the progress
and assesses the accomplishments by making use of the technological devices. In other words, as
Lai and Pratt (2008) mentioned, the most apparent influences of the interactive technologies such
as IWBs for the educators are not to make changes on the teaching philosophy or pedagogy, but
the improved and advanced efficiency of management and administration of teaching process,
accessing sources to prepare the desired teaching materials and presentation of the lessons by
making use of the popular boards.
Ilomäki (2008) indicated that interactive teaching devices, for instance IWBs, have been
used mainly as tools with the aim of delivering material or of practicing a specific learning
content; with the target of supporting collaboration or creating the knowledge; with the objective
of configuring teaching/learning processes, that was an alter from the teacher’s management
applications. Demetriadis, Barbas, Molohides, Palaigeorgiou, Psillos, Vlahavas, Tsoukalas, and
Pombortsis (2003) stated that the educators are interested in using the tools of information
technologies to obtain a much better professional profile and to get advantage of any potential
learning benefits offered by these devices like IWBs.
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Interactive whiteboards have multiple usage areas so they give the opportunity to prepare
lesson plans with different teaching methods for the teachers (Beeland, 2002). The teachers using
interactive whitebaords
 use each type of visual educational material,
 gain more time for the rest of the lesson because they make time save during writing
part of the lesson,
 have the interaction with him/herself by encouraging students to participate in the
lesson
 make use of visualization in a wide range,
 address to all of the senses by making use of sounds, colors and videos that will make
the lessons easy to understand.
In traditional education and training, there have been some rooted problems which abuse
the discipline (class management) in the class which can be summarized as (a) talking without
permission, (b) insulting and annoying, (c) disobeying the authority and disobedience, (d)
wandering in the class without asking or aimlessly and (e) misusing in-class materials (Atıcı &
Merry, 2001; Türnüklü & Galton, 2001). New troubles have been added to these problems
following the introduction of the technologies in the classes as well. New type in-class discipline
problems can be summarized like violating devices in the classrooms, time-management issues,
trying to keep all the students busy, cellular phones, violating privacy by taking photos or
recording videos without permission and etc. Irving, 2003).
Evaluating the situation from the perspective of the geometry and mathematics classes, in
classical way of teaching, it used to take a lot of time to draw geometrical shapes. This was
taking a lot of time and the teacher had to turn back to be able to draw that was disconnecting the
teacher from the class for a long time. On the condition that some students had not understood
the given example, teaches had to draw new and new examples to be able to teach. Another thing
was that students used to have difficulty in understanding the abstract concept because of
insufficient visualization and examples. Within this context, for example Cabri3D application
gives students chance to see the abstract concepts as three dimensional; because of dragging
peculiarity, students can see synchronic changes concerning the measurings on the shapes; it is
possible to save what is done in the class; students get more time for more activities as well as
various types; students are more enthusiastic and zealous and their motivation level is high
(Accascina and Rogora, 2006).
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Classroom management and organization are the main conditions with regards to
preventing the disciplinary problems occur and to create effective teaching and learning
environments (Brophy, 1983; Emmer, Evertson & Worsham, 2000; Evertson, Emmer, Sanford &
Clements, 1983). Technology, in this sense, is one of the supplementaries of the teachers.
Interactive Whiteboards can provide a wide range of activities for learners. Therefore
different learning styles IWB suggests in the classroom have the potential to motivate learners
and encourages them to involve in the learning actively. Classroom activities not only increase
learners’ engagement but also facilitate the teaching and learning process.
Classroom management will be easier when different learning materials and classroom
activities by the use of IWB create a comfortable learning environment. Besides, learners are
engaged in the learning more actively because IWB influences participation, interactivity and
motivation of learners. Warschauer (1996) and Warschauer and Meskil (2000) have mentioned
that by means of such technological devices, the students have the opportunity to incorporate and
to materialize the input offered by the IWBs.

Erginbaş (2006) in his thesis on technology-aided Mathematics education and its effects
on classroom management in which he has compared the classroom management of traditional
teaching and technology-supported teaching for high school mathematics course from the
perspective of the students, has found out that using technology reduces anxiety and worry level
in the classes; draws the attraction on the subject so it is highly recommended that the
classrooms should be equipped with projectors, computers and interactive whiteboards.

In the age in which there is a transition towards the information society, the changes
having occurred in the instructional settings have brought some difficulties as well. According
to Sabanci et al. (2014), these technological devices have some troubles in terms of classroom
management. These can be listed as: the fixed position of IWBs in the classrooms; seating
arrangement of the students in a classical row style; surplus classrooms; having technological
failures because of integrating old technology to the new ones; using low quality/model IWBs;
the software used does not allow flexible operations to teachers because of lack of technical
information; the instructions that have adopted have been dominated by teacher-centred teaching
methods; teachers are not tended to use technology comparing to the students; electrical
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problems which causes time and attention loss; technological obstacles like viruses and trojans;
leading students to visualization continuously and more.
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CHAPTER 3: RESEARCH
3.1. Introducing Ishik University & Mathematics Education Department

ISHIK UNIVERSITY is a private university owned by the Fezalar Educational
Company. The university was established in 2008. Moving to its new campus in 100 meter
Street, the institution has 6 faculties with 15 departments and given alumni from all faculties.
Additionally, Ishik is also a TOEFL Center besides Continuing Education Center.
In 2014-2015, Ishik Sulaimani Branch was opened and started education with prep
classes of Engineering and Business Faculties. The university has also started Student Exchange
Programs through which the first group of 16 students from different departments has been sent
to different universities in the different countries.
The university makes use of the latest technology in its campuses and international
lecturers from 7 different countries give professional education in English language.
The faculties occupied with the premises of Ishik are Science, Engineering, Dentistry,
Administrative Sciences and Economics, Law and Education that cover various departments.
Education Faculty covers English Language Teaching, Physics Education, Biology
Education and Mathematics Education Departments.
Mathematics Education Department was established in 2013. The medium of the
instruction is English and the duration of the education is 4 years. The students are accepted to
this department in accordance with the criteria given by the Ministry of Higher Education and
Scientific Research of Kurdistan Regional Government. The criteria of the admissions are:
 Only the graduates from the Sciences are eligible to apply.
 Students’ average for the Placement Test of the Ministry must be equal to 60 points
or higher.
 80 students from (local or international) are accepted for this program.
At Ishik University, Mathematics Education Program is designed to allow teacher
candidates to take a variety of classes related to the development of secondary and high school
students.
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The Program of Mathematics Education to be taught in the English language has a
mission that includes teaching, research and service consistent with the wide missions of the
faculty of education and the universities in these areas.
The classes are equipped with Interactive Whiteboards, projectors and touchscreen
computers with single credential access system in which all lecturers have their own specific
home folders to put the related documents. The documents are prepared in the offices and
accessible via home folders. Lecturers do not have to carry any software or hardware in this
sense. On the other hand, it is sometimes problematic for the lectures to be able to make use of
these technological options. Within this context, training workshops are arranged for the
lecturers in need.
The courses are given in the way of presentation most of the time for the social sciences,
but as for the applied sciences, it is given through the experiments or other applicable methods.
Interactive Whiteboards, in this sense, are very important. For example, geometry lessons are
taught by using 3DCabri software which is reflected on the smartboard as well as an ActivInspire
Application of the board itself. As shown in the picture below, there is also a traditional
whiteboard which gives opportunity of writing quick notes for the lecturers in addition to the
softwares used during the classes. The activities made during the lessons are saved and given to
the students to make the learning permanent.
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The students are given tasks or additional duties regarding the courses from student
access system and imoodle system in which all students and academicians have their designated
pages to give tasks and to make the required announcements. Additionally, students are given
some surveys about the lecturers, courses and the university via these systems and feedbacks are
evaluated in the end of each semester to take the required cautions.
The curriculum has been supported with the Information Technologies courses also
because it has been detected by these surveys and the observations of the lectures that some
students are not sufficiently good at computer skills so they have difficulty in following or using
the software inside or outside the university. Additionally, the surveys and pre-tests have shown
that geometry courses have been given in the late high school final class. Students focus on the
Placement Test to be applied by the Ministry of Higher Education and Scientific Research and
this exam, Mathematics have an important place where geometry is presented as a subdomain so
it is given minor significance compared to the most of the subjects. Thus, the geometry education
at Ishik University starts from the very basic Geometry by also taking into consideration that the
alumni of the department will be able to teach in the primary, secondary or high schools after the
graduation; in this sense the approach to teaching is somehow pragmatic.

3.2. Design of the Study
The study employs both qualitative and quantitative methods at the same time.
Qualitative research covers many questions “that help us understand and explain the meaning of
social phenomenon with as little disruption to the natural setting as possible (Merriam, 1998.
p.5). Moreover, “the qualitative researcher collects open-ended, emerging data with the primary
intent of developing themes from the data” (Creswell, 2003, p.18). This study utilizes a
qualitative research approach because to observe the effects of using Interactive Whiteboards on
the motivation, outcome and the performance of the learners, data has been gathered through the
surveys applied to the students and also by the tests. Besides, qualitative approach has been used
in this study to draw meaningful results from examination scores learners had been given as pre,
mid and post-tests followed by the exams. Quantitative analytical approaches enable to report
data results in numerical terms which help measure the credibility of research findings.
.
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3.3 Sample Selection
The target population of this study is students. Ishik University Mathematics Education
Department’s students participated in this study. Two groups of learners were created and each
group contained 20 learners so totally 40 students were selected in this research. The students in
both groups were formed according to the results of the Placement Test applied by the Ministry
of Higher Education and Scientific Research. The groups as A or B were chosen randomly. No
criteria was employed.
Each group as 20 control group students and 20 experimental group students was applied
a survey and also pre, mid and post tests and also six exams. At the same time 3 lecturers and 5
students from experimental group were interviewed.

3.4 Data Collection
Data for analysis included examination scores of learners and survey results. The primary
method of data collection was setting learners examinations as pre-test followed by three exams;
mid test tracked by three exams and post-test.
The learners in the control group were applied traditional geometry instruction in which
only the whiteboard was used and the lessons were not supported by the technology containing
Interactive Whiteboard. It lasted for two semesters. In the end of academic year, students were
applied surveys. The results obtained from the exams and the surveys were evaluated by using
SPSS analysis software.
The learners in the experimental group were applied modern geometry instruction in
which both the whiteboard and the Interactive Whiteboard were used besides sometimes using
traditional equipment and methods and the lessons were supported by the technology containing
Interactive Whiteboard, projectors, computers and other media. It lasted for two semesters. In the
end of each semester, students were applied surveys. The results obtained from the exams and
the surveys were evaluated by using SPSS analysis software. Moreover, data was collected from
the interview of lecturers and students as well.
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3.5 Ethical issues
Although learners were not aware that they were a part of the study, while gathering data
feeling of stress and discomfort arose. Data in this study consisted the results of the exams
learners had during the experiment stage and surveys. The study did not reveal the names of the
students who could not get sufficient results. In the same context, the same method was used for
the survey results as well.
Gender and ethnicity is another ethical issue the study deals with. The study covered
boys, girls and also international students. This study would not make any comparing about the
scores of learners from different genders and nations. The lecturer’s fundamental role in this
study was to find out how to make geometry lessons understandable and encourage learners by
improving their outcomes, performance and motivation.
Additionally, the university administration was also informed about the study and the
relevant permissions were provided.

3.6 Data Analysis
This study is based on survey and exam results of the learners. The exam results of two
semesters belonging to the learners played the paramount role in deciding the effect of using
Interactive Whiteboard on the learning outcomes and motivation. Exam results of the students in
both groups were calculated and they were transformed into tables, charts and figures.
The analysis was done by the comparing each exam to each other for each group. For
each comparison, a table, chart and SPSS analysis were given.
As for the survey results, they were compared to each other and the comparison was
given as table, chart and SPSS analysis.
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3.6.1. Experiment procedure (Control Group taught by traditional method and
Experimental – Technology-aided – Group)
All exam results and their analysis are presented in tables and graphics.
Table 2. Pre-test Results of Learners in Both Groups
Experimental Group

Control Group

Student 1

40

48

Student 2

36

40

Student 3

56

36

Student 4

36

44

Student 5

60

64

Student 6

48

52

Student 7

36

60

Student 8

52

40

Student 9

44

40

Student 10

36

48

Student 11

56

60

Student 12

28

36

Student 13

52

44

Student 14

64

68

Student 15

40

48

Student 16

44

44

Student 17

72

56

78

Student 18

36

52

Student 19

60

36

Student 20

52

44

Average

47.4

48

Table 3. First Exam Results of Learners in Both Groups
Experimental Group

Control Group

Student 1

44

48

Student 2

40

44

Student 3

56

40

Student 4

40

44

Student 5

64

64

Student 6

48

52

Student 7

40

60

Student 8

52

44

Student 9

48

44

Student 10

40

52

Student 11

60

60

Student 12

32

40

Student 13

56

44

Student 14

64

68

79

Student 15

44

52

Student 16

48

48

Student 17

72

56

Student 18

40

52

Student 19

60

40

Student 20

56

48

Average

50.2

50

50.5
50.2
50

50
49.5
49
48.5
48
47.5

48
47.4

47
46.5
46
Pre-Test

Exam 1
Experimental Group

Control Group

Figure 4. Achievement Growth of Learners in Both Groups after the first Exam

It is seen that the achievement growth in experimental group learners is better than
control group learners.
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Table 4: Paired Samples Statistics
Mean

N

Std. Deviation

Std. Error
Mean

Pair 1
Pair 2

PreTestExp

47.40

20

11.628

2.600

Exam1Exp

50.20

20

10.501

2.348

PreTestCont

48.00

20

9.537

2.132

Exam1Cont

50.00

20

8.156

1.824

In the Paired Samples Statistics Box, the mean for the experimental group in the pre-test
examination is 47.40. The mean for the control group in the pre-test examination is 48. The mean
for the experimental group in the first examination is 50.20. The mean for the control group in
the first examination is 50. The number of participants in each condition (N) is 20. The standard
deviation and standard error mean of all test scores for each group is shown in the table as well.

Table 5: Paired Samples Test
Paired Differences
Mean

t

Std.

Std. Error

95% Confidence

Deviation

Mean

Interval of the

df

Sig. (2tailed)

Difference
Lower
Pair 1
Pair 2

PreTestExp Exam1Exp
PreTestCont
- Exam1Cont

Upper

-2.800

1.881

.421

-3.680

-1.920 -6.658

19

.000

-2.000

2.052

.459

-2.960

-1.040 -4.359

19

.000

The Sig. (2-Tailed) value in our study for all pairs in table 5 is .000. (If Sig < .01, then
the model is significant at 99%, if Sig < .05, then the model is significant at 95%, and if Sig <.1,
the model is significant at 90%). In our study P<.01 for all pairs so the model is significant at 99
%. We can conclude that there is a statistically significant difference between the means of pretest scores and first exam scores in both groups. Since Paired Samples Statistics box revealed
that the means of experimental group was greater than the means of control group we can
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conclude that participants in the experimental group were able to learn significantly better than
participants in the control group.

Table 6. Second Exam Results of Learners in Both Groups
Experimental Group

Control Group

Student 1

48

52

Student 2

44

44

Student 3

60

40

Student 4

44

48

Student 5

64

64

Student 6

52

56

Student 7

44

64

Student 8

56

44

Student 9

52

44

Student 10

44

52

Student 11

64

64

Student 12

40

40

Student 13

56

48

Student 14

68

72

Student 15

48

52

Student 16

52

48

Student 17

76

60

82

Student 18

44

56

Student 19

64

40

Student 20

56

48

Average

53.8

51.8

56

54

53.8

52

51.8

50.2
50

50

48

48
47.4

46

44
Pre-Test

Exam 1

Exam 2

Experimental Group

Control Group

Figure 5: Achievement Growth of Learners in Both Groups after the second Exam

It is seen that the achievement growth in experimental group learners is better than
control group learners.
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Table 7. Paired Samples Statistics
Mean
Pair 1

Pair 2

N

Std. Deviation

Std. Error Mean

Exam1Exp

50.20

20

10.501

2.348

Exam2Exp

53.80

20

9.753

2.181

Exam1Cont

50.00

20

8.156

1.824

Exam2Cont

51.80

20

9.220

2.062

In the Paired Samples Statistics Box, the mean for the experimental group in the first
examination is 50.20. The mean for the control group in the first examination is 50. The mean
for the experimental group in the second examination is 53.80. The mean for the control group in
the second examination is 51.80. The number of participants in each condition (N) is 20. The
standard deviation and standard error mean of all test scores for each group is shown in the table
as well.

Table 8. Paired Samples Test
Paired Differences
Mean

Std.

Std.

Pair 2

Exam2Exp
Exam1Cont Exam2Cont

Sig. (2tailed)

of the Difference

Mean
Exam1Exp -

df

95% Confidence Interval

Deviation Error

Pair 1

t

Lower

Upper

-3.600

1.789

.400

-4.437

-2.763 -9.000 19

.000

-1.800

2.042

.457

-2.756

-.844 -3.943 19

.001

The Sig. (2-Tailed) value in our study for all pairs in table 8 is .000. and .001 (If Sig <
.01, then the model is significant at 99%, if Sig < .05, then the model is significant at 95%, and if
Sig <.1, the model is significant at 90%). In our study P<.01 for all pairs so the model is
significant at 99 %. We can conclude that there is a statistically significant difference between
the means of first exam scores and second exam scores in both groups. Since Paired Samples
Statistics box revealed that the means of experimental group was greater than the means of
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control group we can conclude that participants in the experimental group were able to learn
significantly better than participants in the control group.

Table 9. Third Exam Results of Learners in Both Groups
Experimental Group

Control Group

Student 1

52

52

Student 2

52

48

Student 3

64

44

Student 4

48

52

Student 5

68

64

Student 6

56

56

Student 7

48

60

Student 8

60

48

Student 9

56

48

Student 10

48

56

Student 11

68

64

Student 12

48

44

Student 13

60

48

Student 14

72

72

Student 15

52

52

Student 16

56

52

Student 17

76

60

85

Student 18

48

60

Student 19

64

44

Student 20

60

52

Average

57.8

53.8

70

60

50

57.8

48
47.4

53.8
51.8

50.2
50

53.8

40

30

20

10

0
Pre-Test

Exam 1

Exam 2

Experimental Group

Exam 3

Control Group

Figure 6. Achievement Growth of Learners in Both Groups after the third Exam

It is seen that the achievement growth in experimental group learners is better than
control group learners.
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Table 10: Paired Samples Statistics

Mean

N

Std. Deviation

Std. Error
Mean

Pair 1
Pair 2

Exam2Exp

53.80

20

9.753

2.181

Exam3Exp

57.80

20

8.655

1.935

Exam2Cont

51.80

20

9.220

2.062

Exam3Cont

53.80

20

7.620

1.704

In the Paired Samples Statistics Box, the mean for the experimental group in the second
examination is 53.80. The mean for the control group in the second examination is 51.80. The
mean for the experimental group in the third examination is 57.80. The mean for the control
group in the third examination is 53.80. The number of participants in each condition (N) is 20.
The standard deviation and standard error mean of all test scores for each group is shown in the
table as well.

Table 11. Paired Samples Test
Paired Differences
Mean

Std.

Std.

Pair 2

Exam3Exp
Exam2Cont Exam3Cont

Sig. (2tailed)

of the Difference

Mean
Exam2Exp -

df

95% Confidence Interval

Deviation Error

Pair 1

t

Lower

Upper

-4.000

1.835

.410

-4.859

-3.141 -9.747 19

.000

-2.000

2.428

.543

-3.136

-.864 -3.684 19

.002

The Sig. (2-Tailed) value in our study for all pairs in table 11 is .000 and .002. (If Sig <
.01, then the model is significant at 99%, if Sig < .05, then the model is significant at 95%, and if
Sig <.1, the model is significant at 90%). In our study P<.01 for all pairs so the model is
significant at 99 %. We can conclude that there is a statistically significant difference between
the means of second exam scores and third exam scores in both groups. Since Paired Samples
Statistics box revealed that the means of experimental group was greater than the means of
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control group we can conclude that participants in the experimental group were able to learn
significantly better than participants in the control group.

Table 12. Mid Test Results of Learners in Both Groups
Experimental Group

Control Group

Student 1

60

60

Student 2

56

52

Student 3

64

48

Student 4

56

52

Student 5

72

64

Student 6

60

60

Student 7

52

52

Student 8

64

52

Student 9

60

52

Student 10

52

60

Student 11

72

64

Student 12

56

48

Student 13

64

52

Student 14

72

76

Student 15

56

56

Student 16

60

52

Student 17

80

64

88

Student 18

60

60

Student 19

72

48

Student 20

68

52

Average

62.8

56.2

Table 13. Fourth Exam Results of Learners in Both Groups
Experimental Group

Control Group

Student 1

68

64

Student 2

64

56

Student 3

76

52

Student 4

60

56

Student 5

76

68

Student 6

68

64

Student 7

64

56

Student 8

68

56

Student 9

60

52

Student 10

60

60

Student 11

76

68

Student 12

64

52

Student 13

68

56

Student 14

76

80

89

Student 15

60

60

Student 16

64

56

Student 17

84

64

Student 18

68

60

Student 19

76

52

Student 20

72

56

Average

68.6

59.4

80
70

68.6

60
50

48
47.4

57.8
53.8

53.8
51.8

50.2
50

59.4

40
30
20
10
0
Pre-Test

Exam 1

Exam 2

Experimental Group

Exam 3

Exam 4

Control Group

Figure 7. Achievement Growth of Learners in Both Groups after the fourth Exam

It is seen that the achievement growth in experimental group learners is better than
control group learners.
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Table 14. Paired Samples Statistics

Mean
Pair 1
Pair 2

N

Std. Deviation

Std. Error Mean

Exam3Exp

57.80

20

8.655

1.935

Exam4Exp

68.60

20

6.901

1.543

Exam3Cont

53.80

20

7.620

1.704

Exam4Cont

59.40

20

7.022

1.570

In the Paired Samples Statistics Box, the mean for the experimental group in the third
examination is 57.80. The mean for the control group in the third examination is 53.80. The
mean for the experimental group in the fourth examination is 68.60. The mean for the control
group in the fourth examination is 59.40. The number of participants in each condition (N) is 20.
The standard deviation and standard error mean of all test scores for each group is shown in the
table as well.
Table 15. Paired Samples Test
Paired Differences
Mean

Std.

Std.

Pair Exam3Cont 2

Exam4Cont

tailed)

Difference
Lower

Exam4Exp

Sig. (2-

Interval of the

Mean

1

df

95% Confidence

Deviation Error

Pair Exam3Exp -

t

-10.800

4.124

.922

-12.730

-5.600

3.530

.789

-7.252

Upper
-8.870 -11.711 19

.000

-3.948

.000

-7.094 19

The Sig. (2-Tailed) value in our study for all pairs in table 15 is .000. (If Sig < .01, then
the model is significant at 99%, if Sig < .05, then the model is significant at 95%, and if Sig <.1,
the model is significant at 90%). In our study P<.01 for all pairs so the model is significant at 99
%. We can conclude that there is a statistically significant difference between the means of third
exam scores and fourth exam scores in both groups. Since Paired Samples Statistics box revealed
that the means of experimental group was greater than the means of control group we can
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conclude that participants in the experimental group were able to learn significantly better than
participants in the control group.

Table 16. Fifth Exam Results of Learners in Both Groups
Experimental Group

Control Group

Student 1

76

68

Student 2

72

60

Student 3

84

56

Student 4

68

60

Student 5

80

76

Student 6

72

68

Student 7

76

60

Student 8

72

64

Student 9

68

56

Student 10

68

64

Student 11

80

72

Student 12

76

56

Student 13

72

60

Student 14

84

84

Student 15

76

60

Student 16

72

60

Student 17

88

68

92

Student 18

72

64

Student 19

84

56

Student 20

76

60

Average

75.8

63.6

80
75.8
70

68.6
63.6

60
50

48
47.4

50.2
50

57.8
53.8

53.8
51.8

59.4

40
30
20
10
0
Pre-Test

Exam 1

Exam 2

Exam 3

Experimental Group

Exam 4

Exam 5

Control Group

Figure 8. Achievement Growth of Learners in Both Groups after the fifth Exam

It is seen that the achievement growth in experimental group learners is better than
control group learners.
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Table 17. Paired Samples Statistics

Mean
Pair 1
Pair 2

N

Std. Deviation

Std. Error Mean

Exam4Exp

68.60

20

6.901

1.543

Exam5Exp

75.80

20

5.872

1.313

Exam4Cont

59.40

20

7.022

1.570

Exam5Cont

63.60

20

7.330

1.639

In the Paired Samples Statistics Box, the mean for the experimental group in the fourth
examination is 68.60. The mean for the control group in the fourth examination is 59.40. The
mean for the experimental group in the fifth examination is 75.80. The mean for the control
group in the fifth examination is 63.60. The number of participants in each condition (N) is 20.
The standard deviation and standard error mean of all test scores for each group is shown in the
table as well.

Table 18. Paired Samples Test
Paired Differences
Mean

Std.

Std.

Deviation Error

Exam5Exp

Pair Exam4Cont 2

Exam5Cont

Sig. (2-tailed)

Interval of the
Difference
Lower

1

df

95% Confidence

Mean

Pair Exam4Exp -

t

Upper

-7.200

3.334

.746

-8.760

-5.640

-9.658

19

.000

-4.200

1.576

.352

-4.938

-3.462 -11.917

19

.000

The Sig. (2-Tailed) value in our study for all pairs in table 18 is .000. (If Sig < .01, then
the model is significant at 99%, if Sig < .05, then the model is significant at 95%, and if Sig <.1,
the model is significant at 90%). In our study P<.01 for all pairs so the model is significant at 99
%. We can conclude that there is a statistically significant difference between the means of
fourth scores and fifth exam scores in both groups. Since Paired Samples Statistics box revealed
that the means of experimental group was greater than the means of control group we can
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conclude that participants in the experimental group were able to learn significantly better than
participants in the control group.

Table 19. Sixth Exam Results of Learners in Both Groups
Experimental Group

Control Group

Student 1

88

76

Student 2

80

64

Student 3

92

64

Student 4

76

64

Student 5

88

80

Student 6

80

76

Student 7

84

72

Student 8

84

64

Student 9

76

68

Student 10

80

64

Student 11

92

76

Student 12

84

64

Student 13

80

64

Student 14

92

88

Student 15

84

64

Student 16

84

68

Student 17

92

72

95

Student 18

80

68

Student 19

92

60

Student 20

84

64

Average

84.6

69

90
84.6
80
75.8
70
60
50

69

68.6

50.2
50

48
47.4

57.8
53.8

53.8
51.8

59.4

63.6

40
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20
10
0
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Exam 2

Exam 3

Experimental Group

Exam 4

Exam 5

Exam 6
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Figure 9. Achievement Growth of Learners in Both Groups after the sixth Exam

It is seen that the achievement growth in experimental group learners is better than
control group learners.
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Table 20. Paired Samples Statistics

Mean
Pair 1
Pair 2

N

Std. Deviation

Std. Error Mean

Exam5Exp

75.80

20

5.872

1.313

Exam6Exp

84.60

20

5.394

1.206

Exam5Cont

63.60

20

7.330

1.639

Exam6Cont

69.00

20

7.093

1.586

In the Paired Samples Statistics Box, the mean for the experimental group in the fifth
examination is 75.80. The mean for the control group in the fifth examination is 63.60. The mean
for the experimental group in the sixth examination is 84.60. The mean for the control group in
the sixth examination is 69. The number of participants in each condition (N) is 20. The standard
deviation and standard error mean of all test scores for each group is shown in the table as well.

Table 21. Paired Samples Test
Paired Differences
Mean

Std.

Std.

Difference
Lower

Exam6Exp

Pair Exam5Cont 2

Exam6Cont

Sig. (2-tailed)

Interval of the

Mean

1

df

95% Confidence

Deviation Error

Pair Exam5Exp -

t

Upper

-8.800

2.093

.468

-9.779

-7.821 -18.807

19

.000

-5.400

3.251

.727

-6.921

-3.879

19

.000

-7.429

The Sig. (2-Tailed) value in our study for all pairs in table 21 is .000. (If Sig < .01, then
the model is significant at 99%, if Sig < .05, then the model is significant at 95%, and if Sig <.1,
the model is significant at 90%). In our study P<.01 for all pairs so the model is significant at 99
%. We can conclude that there is a statistically significant difference between the means of fifth
scores and sixth exam scores in both groups. Since Paired Samples Statistics box revealed that
the means of experimental group was greater than the means of control group we can conclude
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that participants in the experimental group were able to learn significantly better than
participants in the control group.

Table 22. Post Test Results of Learners in Both Groups
Experimental Group

Control Group

Student 1

96

80

Student 2

92

72

Student 3

100

72

Student 4

88

76

Student 5

96

84

Student 6

92

80

Student 7

96

80

Student 8

96

72

Student 9

88

80

Student 10

96

72

Student 11

100

80

Student 12

96

76

Student 13

96

76

Student 14

100

92

Student 15

96

72

Student 16

92

72

Student 17

100

72

98

Student 18

92

72

Student 19

96

68

Student 20

96

68

Average

95.2

75.8

Table 23. Pre-Test, Mid-Test and Post-Test Results of Learners in Both Groups
Pre Test

Mid Test

Post Test

Experimental

Control

Experimental

Control

Group

Group

Group

Group

Group

Group

Student 1

40

48

60

60

96

80

Student 2

36

40

56

52

92

72

Student 3

56

36

64

48

100

72

Student 4

36

44

56

52

88

76

Student 5

60

64

72

64

96

84

Student 6

48

52

60

60

92

80

Student 7

36

60

52

52

96

80

Student 8

52

40

64

52

96

72

Student 9

44

40

60

52

88

80

Student 10

36

48

52

60

96

72

Student 11

56

60

72

64

100

80

Student 12

28

36

56

48

96

76

99

Experimental Control

Student 13

52

44

64

52

96

76

Student 14

64

68

72

76

100

92

Student 15

40

48

56

56

96

72

Student 16

44

44

60

52

92

72

Student 17

72

56

80

64

100

72

Student 18

36

52

60

60

92

72

Student 19

60

36

72

48

96

68

Student 20

52

44

68

52

96

68

Average

47.4

48

62.8

56.2

95.2

75.8

100

95.2

90
80

75.8

70
62.8

60
50

56.2
48
47.4

40
30
20
10
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Figure 10. Achievement Growth of Learners in Both Groups after the Pre-Test, Mid-Test and
Post-Test
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Table 24. Paired Samples Statistics

Mean
Pair 1
Pair 2
Pair 3
Pair 4

N

Std. Deviation

Std. Error Mean

PreTestExp

47.40

20

11.628

2.600

MidTestExp

62.80

20

7.689

1.719

MidTestExp

62.80

20

7.689

1.719

PostTestExp

95.20

20

3.578

.800

PreTestCont

48.00

20

9.537

2.132

MidTestCont

56.20

20

7.164

1.602

MidTestCont

56.20

20

7.164

1.602

PostTestCont

75.80

20

5.872

1.313

In the Paired Samples Statistics Box, the mean for the experimental group in the pre-test
examination is 47.40. The mean for the control group in the pre-test examination is 48. The mean
for the experimental group in the mid-test examination is 62.80. The mean for the control group
in the mid-test examination is 56.20. The mean for the experimental group in the post-test
examination is 95.20. The mean for the control group in the post-test examination is 75.80. The
number of participants in each condition (N) is 20. The standard deviation and standard error
mean of all test scores for each group is shown in the table as well.
Table 25. Paired Samples Test
Paired Differences
Mean

t

Std.

Std. Error

95% Confidence Interval of

Deviation

Mean

the Difference
Lower

Pair 1
Pair 2
Pair 3
Pair 4

PreTestExp MidTestExp
MidTestExp PostTestExp
PreTestCont MidTestCont
MidTestCont PostTestCont

df

Sig. (2tailed)

Upper

-15.400

5.236

1.171

-17.850

-12.950

-13.155

19

.000

-32.400

6.476

1.448

-35.431

-29.369

-22.375

19

.000

-8.200

4.938

1.104

-10.511

-5.889

-7.427

19

.000

-19.600

5.491

1.228

-22.170

-17.030

-15.964

19

.000
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The Sig. (2-Tailed) value in our study for all pairs in table 25 is .000. (If Sig < .01, then
the model is significant at 99%, if Sig < .05, then the model is significant at 95%, and if Sig <.1,
the model is significant at 90%). In our study P<.01 for all pairs so the model is significant at 99
%. We can conclude that there is a statistically significant difference between the means of pretest scores, mid-test scores and post-test scores in both groups. Since Paired Samples Statistics
box revealed that the means of experimental group was greater than the means of control group
we can conclude that participants in the experimental group were able to learn significantly
better than participants in the control group.

3.6.2 Analysis and Interpretation of Survey Results
Table 26: Descriptive Statistics
N

Minimum

Maximum

Mean

Std. Deviation

Q1

40

3

5

4.15

.662

Q2

40

3

5

3.75

.630

Q3

40

3

5

3.85

.770

Q4

40

3

5

3.80

.723

Q5

40

3

5

3.70

.723

Q6

40

3

5

3.70

.758

Q7

40

3

5

3.88

.822

Q8

40

2

5

3.80

.992

Q9

40

2

5

3.95

.846

Q10

40

3

5

3.83

.747

Q11

40

2

5

3.85

1.027

Q12

40

2

5

3.65

.949

Q13

40

2

5

3.65

.975

Q14

40

3

5

3.98

.800

Q15

40

2

5

3.58

.958

Q16

40

3

5

3.65

.700

Q17

40

2

5

3.80

.992

Q18

40

3

5

4.00

.751

Q19

40

3

5

4.07

.829

Q20

40

3

5

3.98

.733

Q21

40

2

5

3.75

.899

Q22

40

2

5

3.80

.853

Q23

40

2

5

3.95

.815

Q24

40

2

5

3.75

.927

Q25

40

2

5

3.80

.883

Valid N (listwise)

40
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Table 26 demonstrates means and standard deviations of each question in the
questionnaire. The number of participants is 40 (N= 40). The questionnaire included 25
questions. The table shows that the minimum average is 3.58 and the general average of all
questions is 3.82 (out of 5). The results yield that interactive whiteboard is useful in geometry
teaching and learning.
Table 27: The influence of Interactive whiteboard on teaching skills One-Sample Test
Test Value = 0
t

df

Sig. (2-tailed)

Mean Difference

95% Confidence Interval of the
Difference
Lower

Upper

Q1

39.638

39

.000

4.150

3.94

4.36

Q2

37.621

39

.000

3.750

3.55

3.95

Q4

33.230

39

.000

3.800

3.57

4.03

Q5

32.356

39

.000

3.700

3.47

3.93

Q7

29.801

39

.000

3.875

3.61

4.14

Q10

32.375

39

.000

3.825

3.59

4.06

Q16

32.987

39

.000

3.650

3.43

3.87

Q23

30.656

39

.000

3.950

3.69

4.21

Table 27 presents with the observed t-value ("t" column), the degrees of freedom ("df"),
and the statistical significance (p-value) ("Sig. (2-tailed)") of the one-sample t-test. In this
example, p < .01 (it is p = .000) (If Sig < .01, then the model is significant at 99%, if Sig < .05,
then the model is significant at 95%, and if Sig <.1, the model is significant at 90%) Therefore, it
can be concluded that the means are statistically significantly different. This table analyzes the
role of interactive whiteboard in teaching skills. It was found that time management (Q1),
adaptation of teaching methodology (Q2), the use of wide range of resources (Q4), classroom
management (Q5), effectiveness of classes (Q7), whole-class-teaching (Q10), classroom
engagement (Q16), student-centered learning (Q23) are enhanced by the use of interactive
whiteboard.
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Table 28: The influence of interactive whiteboard on classroom management One-Sample Test

Test Value = 0
t

df

Sig. (2-tailed)

Mean Difference

95% Confidence Interval of the
Difference
Lower

Upper

Q1

39.638

39

.000

4.150

3.94

4.36

Q5

32.356

39

.000

3.700

3.47

3.93

Q10

32.375

39

.000

3.825

3.59

4.06

Q16

32.987

39

.000

3.650

3.43

3.87

Table 28 presents with the observed t-value ("t" column), the degrees of freedom ("df"),
and the statistical significance (p-value) ("Sig. (2-tailed)") of the one-sample t-test. In this
example, p < .01 (it is p = .000) (If Sig < .01, then the model is significant at 99%, if Sig < .05,
then the model is significant at 95%, and if Sig <.1, the model is significant at 90%) Therefore, it
can be concluded that the means are statistically significantly different. This table analyzes the
role of interactive whiteboard on classroom management. It was found that time management
(Q1), classroom management (Q5), whole-class-teaching (Q10), classroom engagement (Q16),
are enhanced by the use of interactive whiteboard.

Table 29: The influence of interactive whiteboard on classroom engagement (Model Summary)
Model
1

R

R Square
.591a

Adjusted R

Std. Error of the

Square

Estimate

.350

a. Predictors: (Constant), Q24, Q4, Q6, Q2, Q23, Q7
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.231

.614

Adjusted R-square measures the proportion of the variance in the dependent variable
(classroom engagement) that was explained by variations in the independent variables
(classroom atmosphere, use a wide range of resources, interactivity, teaching methodology,
student-centered learning, effectiveness of classes). In table 29 the adjusted R-Square shows that
% 23 of the variance was explained.
R-square measures the proportion of the variation in the dependent variable (classroom
engagement) that was explained by variations in the independent variables (classroom
atmosphere, use a wide range of resources, interactivity, teaching methodology, student-centered
learning, effectiveness of classes). In this study, the R-Square tells us that 35 % of the variation
(and not the variance) was explained.
Std Error of Estimate measures the dispersion of the dependent variables estimate around
its mean (in this example, the “Std. Error of the Estimate” is .614).

Table 30: The influence of interactive whiteboard on classroom engagement (ANOVA)
Model

Sum of Squares
Regression

1

df

Mean Square

F

6.676

6

1.113

Residual

12.424

33

.376

Total

19.100

39

Sig.

2.955

.020b

a. Dependent Variable: Q16
b. Predictors: (Constant), Q24, Q4, Q6, Q2, Q23, Q7

In table 30 the last column shows the goodness of fit of the model. The lower this
number, the better the fit. If “Sig” is smaller than 0.05, we conclude that our model could fit the
data.
Table 31: The influence of interactive whiteboard on classroom engagement (Model Summary)
Model
1

R

R Square
.707a

.500

Adjusted R

Std. Error of the

Square

Estimate
.350

a. Predictors: (Constant), Q13, Q21, Q6, Q25, Q12, Q9, Q11, Q8, Q22
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.772

Adjusted R-square measures the proportion of the variance in the dependent variable
(overall achievement of learners) that was explained by variations in the independent variables
(motivation, understanding abstract data, interactivity, transition between present and past
instructions, discussion of concepts, learning environment, practice opportunity, easy
comprehension of materials, visual understanding of materials). In table 31 the adjusted RSquare shows that % 35 of the variance was explained.
R-square measures the proportion of the variation in the dependent variable (overall
achievement of learners) that was explained by variations in the independent variables
(motivation, understanding abstract data, interactivity, transition between present and past
instructions, discussion of concepts, learning environment, practice opportunity, easy
comprehension of materials, visual understanding of materials). In this study, the R-Square tells
us that 50 % of the variation (and not the variance) was explained.
Std Error of Estimate measures the dispersion of the dependent variables estimate around
its mean (in this example, the “Std. Error of the Estimate” is .772).

Table 32: The influence of interactive whiteboard on classroom engagement (ANOVA)
Model

1

Sum of Squares

df

Mean Square

Regression

17.879

9

1.987

Residual

17.896

30

.597

Total

35.775

39

F
3.330

Sig.
.006b

a. Dependent Variable: Q15
b. Predictors: (Constant), Q13, Q21, Q6, Q25, Q12, Q9, Q11, Q8, Q22

In table 32 the last column shows the goodness of fit of the model. The lower this
number, the better the fit. If “Sig” is smaller than 0.05, we conclude that our model could fit the
data.
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Table 33: The influence of interactive whiteboard on motivation (Model Summary)
Model

R

R Square
.701a

1

Adjusted R

Std. Error of the

Square

Estimate

.491

.291

.821

a. Predictors: (Constant), Q21, Q6, Q15, Q25, Q16, Q9, Q17, Q11, Q23, Q22,
Q12

Adjusted R-square measures the proportion of the variance in the dependent variable
(motivation) that was explained by variations in the independent variables (understanding
abstract data, interactivity, overall achievement of learners, transition between present and past
instructions,
concentration,

classroom

engagement,

discussion

of

concepts,

learning

environment,

practice opportunity, student-centered learning, visual understanding of

materials). In table 33 the adjusted R-Square shows that % 29 of the variance was explained.
R-square measures the proportion of the variation in the dependent variable (motivation)
that was explained by variations in the independent variables (understanding abstract data,
interactivity, overall achievement of learners, transition between present and past instructions,
classroom engagement, discussion of concepts, learning environment, concentration, practice
opportunity, student-centered learning, visual understanding of materials). In this study, the RSquare tells us that 49 % of the variation (and not the variance) was explained.
Std Error of Estimate measures the dispersion of the dependent variables estimate around
its mean (in this example, the “Std. Error of the Estimate” is .821).

Table 34: The influence of interactive whiteboard on motivation (ANOVA)
Model

1

Sum of Squares

df

Mean Square

Regression

18.222

11

1.657

Residual

18.878

28

.674

Total

37.100

39

a. Dependent Variable: Q13
b. Predictors: (Constant), Q21, Q6, Q15, Q25, Q16, Q9, Q17, Q11, Q23, Q22, Q12
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F
2.457

Sig.
.027b

In table 34 the last column shows the goodness of fit of the model. The lower this
number, the better the fit. If “Sig” is smaller than 0.05, we conclude that our model could fit the
data.
Table 35: The influence of interactive whiteboard on classroom management and teaching
methodology (One-Sample Test)
Test Value = 0
t

df

Sig. (2-tailed)

Mean Difference

95% Confidence Interval of the
Difference
Lower

Upper

Q1

39.638

39

.000

4.150

3.94

4.36

Q2

37.621

39

.000

3.750

3.55

3.95

Q4

33.230

39

.000

3.800

3.57

4.03

Q7

29.801

39

.000

3.875

3.61

4.14

Q16

32.987

39

.000

3.650

3.43

3.87

Q14

31.416

39

.000

3.975

3.72

4.23

Table 35 presents with the observed t-value ("t" column), the degrees of freedom ("df"),
and the statistical significance (p-value) ("Sig. (2-tailed)") of the one-sample t-test. In this
example, p < .01 (it is p = .000) (If Sig < .01, then the model is significant at 99%, if Sig < .05,
then the model is significant at 95%, and if Sig <.1, the model is significant at 90%) Therefore, it
can be concluded that the means are statistically significantly different. This table analyzes the
role of interactive whiteboard on classroom management and teaching methodology.. It was
found that time management (Q1), adaptation of teaching methodology (Q2), using a wide range
of resources (Q4), Effectiveness of classes (Q7), classroom engagement (Q16), usage of
prepared materials (Q14) are enhanced by the use of interactive whiteboard.
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3.7 Findings

The use of interactive whiteboard increases motivation of learners in Geometry classes.
Interactive whiteboard is a useful tool to employ in the geometry classes. It motivates and
increases concentration of learners. This board can be used as a supplementary resource for the
teachers so as to enhance the content of the lessons and contribute to the flow the classes.
Students are ready to get bored most of the time during these classes because of the nature of the
Geometry. These boards affect the perspective of the learners against the IWBs.
Geometry is challenging at times. However, interactive whiteboard has the potential to
turn geometry classes into fun. It creates a motivating learning environment (Student
A).
Geometry classes can be very monotonous sometimes because of dealing with the
numeracy, shapes and definitions so we lose our concentration. However, these boards
change the classroom atmosphere by the help of software aids like 3D Cabri (Student
B).
The use of interactive whiteboard promotes learner achievement
Interactive whiteboard has a direct impact on the students’ academic achievement and
success. As stated by Erginbaş (2006), the use of technology during the lessons reduces the
anxiety and worry level in the classes.
The abstract courses like Geometry are most of the time boring. We need to see what is
meant. Interactive whiteboard helps us to see the abstract items as visualized. This affects our
achievement (Student C).
In the traditional understanding, the school works to be completed inside and outside the
university used to be based on the paper works with manual writing support. However, the
software like GeoGebra has changed our notion. We can use it at school and out of the school, as
well when we need help. In this way, we can self-check our learning level and keep up with the
rest of the classmates (Student E).
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The use of interactive whiteboard facilitates classroom management
Classroom management is an essential factor to increase the learner achievement (Celep,
2000). The lecturers/teachers can make use of different techniques and/or supplementary to be
able to set up classroom management in the classes. Within this sense, Interactive whiteboards
are quite useful devices to be made use of by the educators in order to get engaged in the
learning process.
In traditional way of teaching, it is not that easy to control the students in the classroom.
The students consider it as a boring learning environment. However, interactive
whiteboard can overcome this problem and crate an enjoyable learning setting in which
learners pay undivided attention. This attention facilitates classroom management
(Lecturer A).
Learning environment influences the learning and teaching effectiveness; for that reason
interactive whiteboard can enhance classroom management in the learning settings
(Evertson and Weinstein 2006).
In learning environment in which learners are inspired, it is very easy to concentrate on
the lesson. Interactive whiteboard has many advantages that allows learners to get
engaged in the learning process. This is what we lecturers wish. In a classroom, where
students are actively involved, learning becomes easy. Thereby, managing the
classroom is not that difficult when learners are inspired and motivated (Lecturer B).
The use of interactive whiteboard provides effective instruction and education
With the introduction of the interactive whiteboards in classes, the concept of material
has changed to a great deal. The material is no more imprisoned in the notebooks or in the
borders of the classroom and it is not totally bounded to educators. By means of these boards,
both the learners and the educators have a chance to access the data and information very fast, to
have the support of the additional software and through the different options provided by the
IWBs, the obtained data or the notes can be shared, as well.
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Comparing to the traditional approaches and the materials, the interactive whiteboard is a
revolution in terms of material preparation. As teachers, we do not need to get prepared a lot
since these boards are supported by software programs like Cabri3D which gives us a chance of
quick access (Lecturer C).
We have an ‘unlimited’ board. That is to say, because of the saving options on the board,
it is very easy to go back to any previous subject (Lecturer A).
Easy sharing options are great advantage for the students, even as well as the parents,
because for example, if we share our classroom notes and the screenshots through moodles, the
students also will be able to track the course whenever they wish. (Lecturer B)
The

technical

background

concerning

affects

the

classroom

management

and

concentration
While technology provides many opportunities, it also brings some difficulties together if
the required education on how to use is not obtained. Sabanci et al. (2014) have mentioned that
these technological devices have some troubles in terms of classroom management such as
having technological failures because of integrating old technology to the new ones; using low
quality/model IWBs; the software used does not allow flexible operations to teachers because of
lack of technical information and more.
The educational institutions must be kept up to date with these latest technologies; on the
other hand, the teachers must be up to date with the interactive whiteboards as well. Within this
context, the teachers must take place in the respective workshops concerning the use of these
devices and the relevant software. Otherwise, the classes will be always interrupted and the
charisma of the educators will fall into decline in the eye of the students; both they will lose the
concentration and ignore the course since most of the time will be spent to technical details and
the ignorance of the educators about the technology use, comparing the tendency of the students
to use technology much faster and better (Lecturer A, B, C).
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The use of interactive whiteboards with additional software affects the education and
provides time economy
The interactive whiteboards alters the learning and teaching styles. In terms of time save,
these boards gives a chance to have an unlimited white board area and to save the files and the
documents as well as recycle. Besides, aided with the additional software, they increase
participation of the students and their academic successes.
We can turn back to any subject quickly by means of the saving options. However, we
share our course notes and the class videos by using internet via edmodo or another third party
software like moodle. In this way, students are always up to date with the classes and also
because of the developments in the telephone technologies, students are more interested in the
courses when they are sent as online since it is much more practical (Lecturer C).

Material preparation is not a nightmare for the educators anymore because everything is
ready-made. This may seem a disadvantage but if the teachers are interested and industrious,
then this becomes a positive supplementary to improve themselves so instead of spending so
much time on material preparation, they can use this time save for the additional activities to be
dedicated to the students and their personal developments in terms of education and instruction
methods (Lecturer A).

The use of interactive whiteboards increases student participation in the classes
Levy has stated in (2002) her study that the implementation of interactive whiteboard
triggers more teacher-student interactions by boosting

discussion, questioning, and greater

student participation in the lessons.
There are more opportunities for students to participate in the activities since these boards
offer more options such as Geometry software, internet support, quick tools, etc. (Lecturer B).
These interactive boards help students to see the shapes and the abstract concepts in
multi-dimensional by visualizing. The input gained by the students becomes more stable and
durable. Students actively participate in the classes and they feel more secure to ask questions
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and they are not worried that their questions or comments will be out of mind since they can
visually perceive what is discussed (Lecturer C).

The use of educational technologies contributes to the interaction between student and the
educator
Gerard et al. (1999) have stated that “the merit of SMART Board [a brand of IWB] is that
it enhances conversation” between teacher and students. The interaction between student and the
educator is very important to set up a comfortable atmosphere during the learning process. In this
sense, the teachers have to consider to arouse a communicative medium to get the students to be
engaged in the lessons.
Rather than writing in the classes as in the traditional days, I prepare my documents in
my office or at home and share it through internet. When I go to class, I find more time to
communicate with the students and direct more questions to them. Additionally, students also do
not have type everything as it is since I share my screenshots via moodle and they can send me
their problems via message options or e-mail. This is very important especially for the reserved
and shy students (Lecturer A).

The use of interactive whiteboard increases students’ eagerness
Bush et al. (2004) have mentioned “the boards made teaching more visual and learning
more interactive, in turn encouraging greater participation from the pupils, improving their
motivation and concentration. The monotonousness of the lessons are one of the great barriers
before the students’ success. In such a class medium, the learners are bored with the subjects
discussed. The method to be employed by the educator will change this situation. Within this
sense, IWBs are quite beneficial to contribute to the motivation of the learners because as the
more they are motivated, the more they are ready to learn.
I am much more interested in the lessons if I can understand the subject discussed so
because of the multiple activity options provided with these boards, I am not bored and much
more motivated (Student A).
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In the daily life, the students are cheek by jowl with the technology use and when they
encounter the technology during the courses, they feel that they are already a part of these
technologies and this idea positively affects their judgments about the Geometry lesson and they
are more open to learning (Lecturer B).

The use of interactive whiteboard changes students’ attitudes towards the Geometry
Piroska Biro (2011) has concluded in his study that students appreciate technological
devices because it the lessons become more interesting, more joyful, funnier and easier to
understand the subjects. Furthermore, they feel more motivated because they can make search
about the topics on the internet which makes learning process more enjoyable.
Geometry courses somehow has become a part of our daily life since we are already
active users of the internet and by means of mobile applications and other internet-based or
software, we do not lose connection with the learning process. It is not a tedious lesson
comparing to the previous years, anymore. We enjoy studying the topics which we can reach
whenever we wish (Student D).
Students also show some negative reactions about the use of IWB devices. The main
reasons are the technical problems and inadequate skills of the teachers.
In the past, the touch input of these boards was not of high quality and there were
technological integration problems. When the teachers or the students touched the screen, it was
not flexible enough or the resolution was not good enough. This demotivated the students.
Nowadays, these boards have become a part of the educational settings and not only the teachers,
but also the schools must prepare technical background accordingly (Teacher A).
When I see that not every teacher can use these boards freely and some of them even lack
in the basic skills, I somehow feel or think that s/he does not know the subject. Indeed, I know
that it is not true but a barrier occurs in my mind, so the teachers must be supported with the
required technical training about how to use the IWBs and the relevant software (Student C).
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The use of interactive whiteboard affects students’ critical and abstract thinking abilities
Most of the mathematical and geometrical concepts are the abstract notions requiring
high level of cognitive activities. When students achieve these cognitive skills, the learning
process becomes completed. As most of the items are both abstract and complex, the instruction
and methodology are very important. Interactive whiteboards provide serious aid for the
educators to turn the abstract concepts into materialized units. In this way, students can perceive
any abstract subject easily and this directly affects their thinking abilities.

It is a fact that students doing well in Geometry courses, gain an advanced skill of critical
and abstract thinking. The utilities on the IWBs and additional software like visualization, dropdragging, erasing, curtaining and more, help students to learn the subjects, comparing to the
traditional teaching methodologies. Learning level in the classroom increases (Lecturer C).
It is very important to have a multi-dimensional perspective not only for the educational
reasons, but for the life as well. By means of IWBs, students obtain such abilities faster, because
they can see the objects and the shapes from different angles (Lecturer A, B, C).
3.8 Limitations of the Study
The study is based on a case study. Case studies do not show whole part of a study, but
they demonstrate a small part of it so it can be said that case studies focus on a specific issue.
Besides, case studies mostly reflect specific space and time. This study is specific to Ishik
University mathematics department students who are freshmen and the study covers two
semesters. The study emphasizes the influence of implementing Interactive Whiteboard on
learning and teaching at Ishik University in Iraq. Nevertheless, the researcher argues that the
findings of this study could be generalized to a small extent. Geometry students in this study can
reflec all learners who study geometry courses. The results of this study can be adapted to other
learners in other places.
This study demonstrated similar results as previously conducted researches. For that
reason, the results of this study could be utilized for other institutions that wish to transform their
classes into technological one with Interactive Whiteboards.
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CONCLUSIONS & RECOMMENDATIONS
This research demonstrates that university students in the IWB group (integrating IWB
into instruction) have significant effects on the motivation, learning outcomes and the classroom
management, compared to the students in the control group (using traditional methodology of
teaching). This means that integration of the IWB into instruction positively contributes to the
academic success of the university students besides the classroom management.
In the age of information technologies, educational technologies play a significant role in
the education and instruction. Among those technologies, the place of the interactive whiteboard
is not indisputable. These boards provide the opportunity to present Geometry lessons in an
entertaining and motivating way. On the contrary to the traditional instruction methods,
technology-aided education is much more effective and beneficial in teaching and learning
process. Interactive Whiteboard brings a new and fresh atmosphere into the classroom, by which
the learners pay more attention to the class and get motivated. Consequently, their attitude
towards the Geometry changes in a positive way and their academic success increases.
Geometry is challenging at times, but it can be made much more joyful, funnier and
comprehensible. Interactive whiteboard is a beneficial device to give the comprehension in the
geometry classes. It motivates the learners and increases their concentration. Further, it provides
an effective classroom management for the educators.
Traditional methods most of the time lack of creating good learning environment for the
learners, but this does not mean that traditional methods were totally out of success. The need to
use the educational technologies somehow has become a requisite because the technology
improves very fast and the adaptation has become necessary to be able to keep up with the rest of
the world. That’s why schools make investments on the IWBs and expect the teaching staff to
use these boards actively. Within this context, use of IWBs has become challenging for the
educators, because the students can easily catch up the latest technology; they can quickly make
shift from one technology to another and adapt themselves to the new ones, so the inadequacy of
the educators on the use of technology is a paramount problem in front of the educators in terms
of classroom management and providing effective teaching.
The use of computers and Interactive Whiteboards can enhance Geometry learning
because by means of IWBs, it is possible to provide more examples and exercises in a very short
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time, and different methods and practices can be applied, and consequently they provide
immediate feedback, so that learners can have self-evaluation.
According to Wubbels and Levy (1993), the interaction between the teacher and student
is very significant because it will affect interest, motivation and the academic success. Within
this context, interactive whiteboards are one of the supplementary sources for the educators.
Learning outcomes go in parallel with the participation ration of the students. Of course,
only physical attendance is not sufficient. It must be assisted by the mental readiness. IWBs
provide a comfortable learning environment for learners. Students participate willingly and
confidently in the classes. Interactive Whiteboard is a creative tool that draws learners’ attention
because it contains many resources and exercises in Geometry.
While traditional instruction is one-directional from teacher to the students, computeraided instruction can offer many varieties to sustain learning process effectively; the teacher is
not only the source of information, but is an active presenter of the knowledge and a guider who
will direct the students by providing suitable learning environment in terms of classroom
management.
The major peculiarities of the IWBs have a potentiality to provide the educators with the
opportunity to apply multiple and interactive teaching options. Additionally, these utilities can
help the educators convert the conventional class atmosphere into a student-centered and
collaborative place (Somyurek et al., 2009).
To sum up, Geometry can change the attitudes of learners in a positive way if IWB is
incorporated into Geometry instruction effectively. The students’ motivation is advanced and
their academic academic achievement is fostered as well.
I recommend the lecturers to adapt technology-based tools in their classes. In particular,
the use of interactive whiteboard in geometry classes cannot be ignored. When interactive
whiteboard is used, learners motivation, concentration, achievement, interactivity, participation
increase in the classroom. This study has proved that these factors are significantly enhanced by
the implementation of interactive white board and it has shown that achievement of learners
increases.
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APPENDIX F
Interviews
Students of Mathematics Education department in Ishik University
Student A
a) How do IWBs affect your attitudes towards Geometry classes?
Geometry is challenging at times. However, interactive whiteboard has the potential to turn
geometry classes into fun. It creates a motivating learning environment.
b) How do the IWBs contribute to your success in the Geometry classes?
Well, I do like the technological devices, when something comes with it, then I automatically
find myself in the learning process.
c) What do you think about the multiple activity options offered by the IWBs?
I am much more interested in the lessons if I can understand the subject discussed so because of
the multiple activity options provided with these boards, I am not bored and much more
motivated.
d) How do the technological using skills of the teachers affect your attitudes towards
the Geometry?
My idea is that it is very important because the technology is a part of our real life.
e) Comparing the traditional approaches, what is the learning process for you?
We do not need to carry heavy books anymore, the learning is much easier.
f) How does the peculiarity of the visualization contribute to your learning process?
If I see, then I easily understand, so it is very crucial.
Student C
a)

How do IWBs affect your attitudes towards Geometry classes?

I am not worried anymore because I can at least see the objects as three dimensional. This gives
me positive feelings about the Geometry.
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b) How do the IWBs contribute to your success in the Geometry classes?
The abstract courses like Geometry are most of the time boring. We need to see what is meant.
Interactive whiteboard helps us to see the abstract items as visualized. This affects our
achievement.

c) What do you think about the multiple activity options offered by the IWBs?
The monotonous of the classes can be removed by these options. I do not want the same
activities to be held in the classes; rather, the new things are always challenging for me.
d) How do the technological using skills of the teachers affect your attitudes towards
the Geometry?
When I see that not every teacher can use these boards freely and some of them even lack in the
basic skills, I somehow feel or think that s/he does not know the subject. Indeed, I know that it is
not true but a barrier occurs in my mind, so the teachers must be supported with the required
technical training about how to use the IWBs and the relevant software.
e) Comparing the traditional approaches, what is the learning process for you?
Learning as a concept is changing day by day. In the past, it was imprisoned into the schools but
today it has been spread out to the universe by the internet.
f) How does the peculiarity of the visualization contribute to your learning process?
Geometry is always a difficult subject for me. It covers angles, shapes, abstract explanations
and etc. Visualization contributes to my learning, at least I am aware of what kind of thing I face.
Student D
a) How do IWBs affect your attitudes towards Geometry classes?
These technological devices have brought much more fun to the classes, so I feel more
entertained and motivated during the classes in which the IWBs are used.
b) How do the IWBs contribute to your success in the Geometry classes?
As I said before, these boards especially have made impact upon my motivation so as I get
motivated, my achievement increases.
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c) What do you think about the multiple activity options offered by the IWBs?
The teachers do not have to prepare a lot of things or ready-made options give them a lot of
chances to spend time for the extra activities.
d) How do the technological using skills of the teachers affect your attitudes towards
the Geometry?
I am an idealist student and in my opinion, the teachers must know how to use the IWBs better
than us. When they can use these boards professionally, to me, they start the match one-zero.
e) Comparing the traditional approaches, what is the learning process for you?
Geometry courses somehow has become a part of our daily life since we are already active users
of the internet and by means of mobile applications and other internet-based or software, we do
not lose connection with the learning process. It is not a tedious lesson comparing to the previous
years, anymore. We enjoy studying the topics which we can reach whenever we wish.
f) How does the peculiarity of the visualization contribute to your learning process?
In the traditional understanding, education and training were based on the manual
implementations and the schools were like the prisons where the learning-teaching process take
place, even the extra-school activities were not very far from the school atmosphere. However,
the software like GeoGebra has changed our perspectives. We can continue learning process as
external and internal.
Lecturer in Ishik University

Lecturer A
a) How do the IWBs contribute to the classroom management?
In traditional way of teaching, it is not that easy to control the students in the classroom. The
students consider it as a boring learning environment. However, interactive whiteboard can
overcome this problem and crate an enjoyable learning setting in which learners pay undivided
attention. This attention facilitates classroom management.
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We have an ‘unlimited’ board. That is to say, because of the saving options on the board, it is
very easy to go back to any previous subject.
b) Thinking of the tendency of the students against the use of technology, what do you
advise to your colleagues in terms of the technology use?
The educational institutions must be kept up to date with these latest technologies; on the other
hand, the teachers must be up to date with the interactive whiteboards as well. Within this
context, the teachers must take place in the respective workshops concerning the use of these
devices and the relevant software. Otherwise, the classes will be always interrupted and the
charisma of the educators will fall into decline in the eye of the students; both they will lose the
concentration and ignore the course since most of the time will be spent to technical details and
the ignorance of the educators about the technology use, comparing the tendency of the students
to use technology much faster and better.
c) How can the time save provided by the IWBs be used for the benefit of the
students?
Material preparation is not a nightmare for the educators anymore because everything is readymade. This may seem a disadvantage but if the teachers are interested and industrious, then this
becomes a positive supplementary to improve themselves so instead of spending so much time
on material preparation, they can use this time save for the additional activities to be dedicated to
the students and their personal developments in terms of education and instruction methods.
d) How do the IWBs help you to get the recessive students involved in the Geometry
classes?
Rather than writing in the classes as in the traditional days, I prepare my documents in my office
or at home and share it through internet. When I go to class, I find more time to communicate
with the students and direct more questions to them. Additionally, students also do not have type
everything as it is since I share my screenshots via moodle and they can send me their problems
via message options or e-mail. This is very important especially for the reserved and shy
students.
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e) What kind of problems have you faced in terms of the classroom management
while using the IWBs?
In the past, the touch input of these boards was not of high quality and there were technological
integration problems. When the teachers or the students touched the screen, it was not flexible
enough or the resolution was not good enough. This demotivated the students. Nowadays, these
boards have become a part of the educational settings and not only must the teachers, but also the
schools prepare technical background accordingly.

f) How do the IWBs contribute to the critical and abstract thinking abilities of the
learners?
It is very important to have a multi-dimensional perspective not only for the educational reasons,
but for the life as well. By means of IWBs, students obtain such abilities faster, because they can
see the objects and the shapes from different angles.
g) How do you think the IWBs help students to get involved in the classroom
activities?
Briefly saying, they feel more motivated, so they are more active.
h) How do you control homework or extra-school process?
I use i-moodle to give homework and ask them to drop me feedback.
i) How do the IWBs contribute to the teacher-student interaction?
These boards function like the bridges; it is an interface. If it is masterly manipulated, then it will
create a funny atmosphere in the classes.
j) How do the prejudgments of the students against the technology affect their success
in the Geometry classes?
This is very important because the background attitude directly and positively affects their
success since they are already familiar with the use of technology that gives them a pre-positive
readiness against the Geometry somehow.
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k) How did the IWBs affect reshape course preparation process?
It gives the educators great time save; in the past we used to work manually but now we bring
the ready-made things together.
l) How do the IWBs affect the participation amount of the students in the Geometry
classes?
As I stated before, the IWBs have direct impact on the students’ motivation so the more they are
motivated, the more they are involved in the Geometry classes.
m) What kind of advantages of the use of the IWBs can you talk about in terms of
creating much more permanent learning?
Well, some basic features of these boards like drop-drag, visualization, saving options help us
make the education process more stable since we can repeat, return, reshape and reshow.

Lecturer B
a) How do the IWBs contribute to the classroom management?
In my mind, the educators using the technology are luckier than those who do not make use of
because firstly, the students find it amusing and more innovative. Secondly, it provides time-save
that can be used for the students’ sake.
b) Thinking of the tendency of the students against the use of technology, what do you
advise to your colleagues in terms of the technology use?
The teachers must be idealist people and they have an exemplary role in the eyes of the students.
Thus, they must be up-to-date with the latest developments in their fields not only theoretically
but practically also otherwise they will look like hopeless people for their students.
c) How can the time save provided by the IWBs be used for the benefit of the students?
Well, they are going to be given much more time to do extra activities, especially considering the
multiple activity options.
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d) How do the IWBs help you to get the recessive students involved in the Geometry
classes?
This is a very important issue. These boards somehow become like bridges for such students;
particularly sharing options, visualization, touch input, mobile supports and saving options are
great chances since they can find extra opportunities to learn or to express themselves.
e) What kind of problems have you faced in terms of the classroom management while
using the IWBs?
Sometimes, electricity problems occurred or some USB malfunctions and virus affects distorted
the concentration of my classroom.
f) How do the IWBs contribute to the critical and abstract thinking abilities of the
learners?
As I stated before, the visualization and drop-drag options have serious influences on the skills
of the students. The more they see, the better they learn.
g) How do you think the IWBs help students to get involved in the classroom
activities?
In learning environment in which learners are inspired, it is very easy to concentrate on the
lesson. Interactive whiteboard has many advantages that allows learners to get engaged in the
learning process. This is what we lecturers wish. In a classroom, where students are actively
involved, learning becomes easy. Thereby, managing the classroom is not that difficult when
learners are inspired and motivated.
h) How do you control homework or extra-school process?
Easy sharing options are great advantage for the students, even as well as the parents, because
for example, if we share our classroom notes and the screenshots through moodles, the students
also will be able to track the course whenever they wish.
i) How do the IWBs contribute to the teacher-student interaction?
There are more opportunities for students to participate in the activities since these boards offer
more options such as Geometry software, internet support, quick tools, etc..
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j) How do the prejudgments of the students against the technology affect their success
in the Geometry classes?
In the daily life, the students are cheek by jowl with the technology use and when they encounter
the technology during the courses, they feel that they are already a part of these technologies and
this idea positively affects their judgments about the Geometry lesson and they are more open to
learning.

k) How did the IWBs affect reshape course preparation process?
The course preparation is not a big part of the teaching process anymore. By means of these
boards and supplementary applications like GeoGebra, we can make easy shifts between the
material and the practices.

l) How do the IWBs affect the participation of the students in the Geometry classes?
The learning is a process which is not limited only to the in-class or in-school mediums, because
of the technology, the students can follow us from their mobiles, PCs and from wherever they
are. I just share what I want them to learn and they are back to me as online or off-line.

m) What kind of advantages of the use of the IWBs can you talk about in terms of
creating much more permanent learning?
Well, students feel much more motivated especially by the touch input options. The classes are
not the places in which they need to worry. Rather than that they actively participate in the
classes and feel more secure to ask questions as they can visually understand what is discussed.
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