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ABSTRACT

THE EFFECTS OF COMPUTER-ASSISTED INSTRUCTION ON THE
ACHIEVEMENT, ATTITUDES AND RETENTION OF FOURTH GRADE
MATHEMATICS COURSE

PILLI, Olga

Ph.D., Department of Educational Sciences

Supervisor: Prof. Dr. Meral Aksu

January 2008, 236 pages

The purpose of this study was to examine the effects of the computer software Frizbi
Mathematics 4 on 4% grade student’s mathematics achievement, retention, attitudes
toward mathematics and attitude toward computer assisted learning. Two groups
(experimental and control) of primary school students from “Sht. Osman Ahmet”
primary school in Gazimagusa, North Cyprus were used in this study. Control group
was taught using a lecture-based traditional instruction and experimental group was
taught using educational software, namely Frizbi Mathematics 4. The control group
consisted of 26 students where the experimental group consisted of 29 students. The
groups were compared on achievement of mathematics, retention, and attitude
toward mathematics and computer assisted learning. The study was conducted in
spring semester of 2006-2007 academic year and included three units, Multiplication
of Natural Numbers, Division of Natural Numbers, and Fractions. Scores on
achievement tests were collected three times; at the beginning of the study,
immediately after the intervention, and 4 months later. Mathematics attitude scale

and computer assisted learning attitude scale were administrated only two times; at

iv



the beginning of the study and immediately after the completion of the study. A
series of ANOV As for repeated measures revealed significant difference between the
groups on the post achievement tests and attitude scales in favor of experimental
group. However, statistically significant differences in favor of treatment group, on
the retention tests was attained on the multiplication and division units but not on
fractions. The evidence indicates that Frizbi Mathematics 4 for learning and teaching
mathematics at the primary school level in Turkish Republic of Northern Cyprus

(TRNC) is an effective tool.

Keywords: Educational Software, CAI, Mathematics Achievement, Retention,
Attitude towards Mathematics, Attitude towards Computer Assisted Learning, 4t

grade Mathematics Course, and TRNC.



0z

BILGISAYAR DESTEKLI OGRETIMIN 4.SINIF MATEMATIK DERSINDEKI
BASARI, TUTUM VE KALICILIGA ETKISIi

PILLI, Olga

Doktora, Egitim Bilimleri Boliimii

Tez Danismani: Prof. Dr. Meral Aksu

Ocak 2008, 236 sayfa

Bu calisma, bilgisayar destekli bir ogretim uygulamasi olan Frizbi Matematik 4
egitsel yaziliminin, ilkdgretim 4. sinif 68rencilerin matematik dersindeki akademik
basarisina, bu basarinin kaliciligina ve matematik ve bilgisayar destekli 6grenmeye

kars1 tutumlarina etkisini incelemeyi amaclamugtir.

Calismaya, Kuzey Kibris Tiirk Cumhuriyeti, Gazimagusa bdolgesinde, bir devlet
okulunda bulunan 4.smif 6grencileri dahil edilmistir. Kontrol grubundaki 6grenciler
geleneksel yontemle ders islerken, deney grubunda Frizbi Matematik 4 egitsel
yazilim kullanilmistir. Kontrol grubu 26, deney grubu ise 29 0Ogrenciden
olusmaktadir. Calisma 2006-2007 ogretim yili bahar doneminde, dogal sayilarda

carpma, bolme ve kesirler tiniteleri lizerinde yiiriitiilmiistiir.

Uygulama oncesi, sonrasi, ve 4 ay sonrasinda tiim gruplara her {tiniteyle ilgili ¢coktan
secmeli basar1 testi uygulanmistir. Matematige iliskin ve bilgisayar destekli

ogrenmeye iliskin tutum Olcekleri sadece uygulama Oncesinde ve sonrasinda
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uygulanmugstir. Basar testlerinden elde edilen veriler 3 X 2 tekrarhi 6l¢timler varyans
analizi (ANOVA) kullanilarak degerlendirilmistir. Tutum olceklerinden elde edilen

verilerin degerlendirlmesinde ise, t-test kullanilmastir.

Arastirma sonunda deney grubu ile kontrol grubunun carpma, bélme ve kesirler
tinitelerindeki akademik basar1 sontest puanlar1 arasinda deney grubu lehine anlaml
farklar bulunmustur. Kalicilik puanlar1 agisindan yalmizca carpma ve bodlme
tinitelerinde deney grubu lehine anlamli bir fark bulunmustur. Bunun yanisira, deney
grubunda bulunan, Frizbi Matematik 4 ile bilgisayar destekli Ogretim alan
ogrencilerin matematige ve bilgisayar destekli 6grenmeye kars1 tutumlarinda, kontrol
grubuna gore anlamli farklar olusmustur. Elde edilen sonuglar, Frizbi Matematik 4
egitsel yazilimimin Kuzey Kibris Tiirk Egitim Sisteminde ilkdgretim matematik
derslerinde geleneksel egitime katki koyacak sekilde uygulanmasinin olumlu

sonuglar ortaya cikaracagini destekler niteliktedir.

Anahtar Kelimeler : Egitim Yazilimi, Bilgisayar Destekli Ogretim, Matematik
Basaris1, Kalicilik, Matematige Kars1 Tutum, Bilgisayar Destekli Ogrenmeye Kars

Tutum, 4.s1n1f Matematik dersi, ve Kuzey Kibris Tiirk Cumhuriyeti.
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CHAPTER I

INTRODUCTION

This study is designed to examine the effectiveness of the educational software
Frizbi Mathematics 4 compared to the traditional instruction in mathematics lessons.
In this study, the first chapter provides a background, the purpose and the
significance of the study. The second chapter presents the related literature and the
research methodology of the study is provided in the third chapter. The fourth
chapter is devoted to the results of the study while the conclusion and the

recommendations for practice and further research are presented in the last chapter.

This chapter contains the theoretical background, the purpose and the significance of
the study. Definition of the important terms is also included at the end of this

chapter.

1.1 Background

The roots of mathematics education is mainly based on the history of mathematics,
and it has played an important role in the development of society from prehistoric
times to the present. The history of mathematics education is similar to the history of
mathematics, and it plays a crucial role in the education context. Until the 1980s,
efforts at change came out of a common perspective or paradigm in which
mathematics was viewed as a disembodied set of objective truths to be
communicated to students. Barbeau (1989) suggests that, “people perceive
mathematics from an absolutist perspective and undoubtedly this is what reflected
from the mathematics they studied in school rather than an insight into the
discipline” (cited in Baykul, 1999). According to him, “people think that

mathematics is a cold and austere discipline that provides no scope for judgment or



creativity”. The traditional models for mathematics education such as Thorndike’s
Stimulus-Response Bond Theory, the progressive movement’s effort to make
learning vocationally relevant and schooling more efficient, the curricular changes
associated with New Math, and the emphasis on rote facts, skills, and procedures of
back-to-basics movement was found within the revisions of the past century and all
developed within the perspective “procedural-formalist paradigm” (Ellies & Berry
III, 2005). Much of the teaching and learning of mathematics in the first half of the
twentieth century was based on Thorndike’s principles of strengthening bonds
through stimulus-response activities (Thorndike, 1922, cited in Willoughby, 2000).
Thorndike and his colleagues contended that mathematics is best learned in a drill
and practice manner and viewed mathematics as a ‘“hierarchy of mental habits or
connections” (Thorndike, 1923, p.52, cited in Ellies & Berry III, 2005) that must be
carefully sequenced, explicitly taught, and then practiced with much repetition in

order for learning to occur.

When Willoughby, the president-elect of National Council of Teachers of
Mathematics [NCTM] in the year 1981, he proposed the creation of NCTM
standards for instructional materials based on the principles and experiences of recent
innovative programs. However, the 1989 Curriculum and Evaluation Standards for
School Mathematics had the most far-reaching effect of the standards published by
NCTM (Willoughby, 2000).

Many cognitively oriented mathematics researchers were changing on the way of
constructivist theory starting from the mid-1980 till the end of the 1980s.
Constructivists tried to offer a detailed picture of how learning takes place in context
by drawing on philosophical, anthropological, and social psychological point of
views. The publication of the NCTM standards was accompanied by a growing
awareness of and interest in research examining the significance of culture,
specifically the interaction of student culture and classroom culture, to the

construction of meaningful mathematical understanding.

In the 1990s there was broad recognition that teaching mathematics to all students

required something other than the transmission of objective and incorporeal content,



there was a shift from seeing mathematics as apart from human experience to
mathematics as a part of human experience, interaction an emphasis on seeing. More
to say, the challenge is no longer how to get mathematics into students, but instead
how to get students into mathematics. In this context, again Ellies and Berry III
proposed a name for this blending of cognitive psychological and (socio) cultural
research perspective: cognitive-cultural paradigm (CCP). The CCP takes
mathematics to be a set of logically organized and interconnected concepts that come
out of human experience, thought, and interaction-and that are, therefore, accessible
to all students if learned in cognitively connected and culturally relevant ways (Ellies

& Berry 111, 2005).

In the last thirty years, a noticeable and extensive research in many areas has
contributed to major shifts in fundamental views of how learning occurs as well as
developing rich knowledge basis for effective instruction. As we have passed into the
new millennium, as mentioned above, the mathematics education community is
making dramatic changes in curriculum, instruction, and assessments. These changes
mainly include a number of organizational decisions which need to be made
regarding how to segment and sequence the mathematical topics, what kinds of
student activities to suggest, and how to develop student’s mathematical thinking

abilities.

John Dewey emphasized over 100 years ago for changes that would move schools
away from authoritarian teacher-directed classrooms, to environments in which
learning actualizes through active participation and real-life based experiences
(Dewey, 1916, cited in Arbuckle, 2005, p.8). Over this same period, learning is
considered as a process where students receive information passively, store it in
easily as a result of repeated exercise and reinforcement in most of the classrooms.
The general perception of what mathematics is today appears to be calculating to
obtain one unique and correct answer. The procedure gives the importance of
students’memorization of mathematical facts and the application of these ideas in

order to solve daily mathematics needs.



Mathematics education is changing as it seeks new ways to improve mathematics
instruction quality for learners. This shift is occurring simultaneously as mathematics
education research is experiencing both new methods emerging and a widespread
implementation of several information technology advancements. In today’s
“Information age”, the growth of the technology and computer oriented education
systems guide educators to explore new teaching methods that can be used at
university, elementary, secondary and college classroom environments as an

alternative to teacher-directed techniques.

Within the last twenty years, although there is a great potential of the computer
technologies to the mathematics teaching practices, some of the developed and most
of the developing countries are unaware of this potential. There are lots of reports in
the national arena which supports the necessity of the integration of computer
technologies into mathematics teaching (Cockcroft, 1982; NCTM, 2000; NCTM,
2005; TIMSS, 2003). The NCTM technology principal states that “mathematics
instructional programs should use technology to help all students understand
mathematics and should prepare them to use mathematics in an increasingly
technological world” (NCTM, 2000, p. 40). Beside this, using the computers in
interesting problem contexts can facilitate students' achievement of a variety of
higher-order learning outcomes, such as reflection, reasoning, problem posing,
problem solving, and decision-making (NCTM, 2004). Since the teachers are the
major elements of mathematics curricula, NCTM technology principals adds,
“teachers must be prepared to serve as knowledgeable decision makers in
determining when and how their students can use these tools most effectively” and
also “they should make informed decisions about the appropriate implementation of
technologies in a coherent instructional program”. There are some recommendations

that are available on-line at http://www.nctm.org. These include:

e Every school’s mathematics program should provide students and
teachers with access to tools of instructional technology, including
appropriate calculators, computers with mathematical software,
Internet connectivity, handheld data-collection devices, and sensing

probes.



e Preservice and in-service teachers of mathematics at all levels should
be provided with appropriate professional development in the use of
instructional technology, the development of mathematics lessons that
take advantage of technology-rich environments, and the integration
of technology into day-to-day instruction.

e Curricula and courses of study at all levels should incorporate
appropriate instructional technology in objectives, lessons, and
assessment of learning outcomes.

e Programs of preservice teacher preparation and in-service
professional development should strive to instill dispositions of
openness to experimentation with ever-evolving technological tools

and their pervasive impact on mathematics education.

Technology integration is one of the growing areas in every country; several project-
based activities are being developed with the integration of computer environments
into mathematics lessons. For instance in France at the beginning of 2000s there was
one personal computer for each student and placement of those technologies into
mathematics curriculum was actualized (Benzie, 1997). Beside this in Australia
using computers and calculators in schools has been an educational policy (Ersoy,
2005). In the UK, the new National Curriculum for schools was introduced in the late
1980s. The definition of students’ Information Technologies (IT) capability was
mentioned for the first time in this National Curriculum and it gives importance on
student’s ability to use IT tools to examine, process and present information (Benzie,
1997). A survey of nineteen eastern countries including China, India, Israel, Japan,
and New Zealand indicates that they are using computers to support the teaching
traditional subjects as well as learning about computers through the acquisition of
operational skills (Pelgrum & Plomp, 1993). However, innovation efforts for
mathematics education in Turkey and TRNC, reform efforts were slower in

emerging.

Computer assisted instruction has been gaining acceptance as one of the technologies
used effectively in the educational systems. This is true for mathematics education as

well, this is the reason why all the essential innovations in science and technology of



last years influences mathematics teaching and learning activities. In this sense,
integration of computers into mathematics education is one of the controversial
issues in mathematics education research. A body of literature has been advocating
positive outcomes of this integration however there are a thumping majority of
studies which make the point that computers damage the social and intellectual
development of school children (Cook, 2000; Lei & Zhao, 2005). However it is
underestimated that this negative posture is directly related to the improper
application of computers and/or computer technologies in educational settings,
deficient research studies, and the untrained stakeholders and teachers. Furthermore,
even computers are powerful tools for improving the effectiveness of instruction,
inappropriate usage and preference of any technology and improper technology
planning usually cause loss of time, energy and fiscal resource (Giilbahar. 2006).
For instance, the results of the study prepared by Ozar and Askar (1997) indicated
that attempts made since the 1980s to integrate computers into Turkish Education
System were not properly organized and they outlined three important mistakes
made in the process of integrating computers into the education system of Turkey.
First, the existing system, in terms of physical and human resources, was not really
well considered and evaluated before computer technologies were introduced into
Turkish education system. Second, since the 1980s, the emphasis has been on
hardware issues rather than software and finally, third, computers seem to have been
kept locked in many schools because of a lack of understanding of the fact that
technology is changing rapidly and the products will be out of date soon. From that
time on, a number of project and research studies started to be published from the
relation of ICT and teaching. In a recent study of ICT integration Giilbahar (2006)
illustrated how technology planning process was carried out in a private K-12 school
in Turkey and the results positively confirmed in Ozar and Askar’s study. The
findings of Giilbahar’s study showed that Turkish teachers, administrators and
students believe in the importance of developing a technology plan for using
technology in an effective and efficient manner for teaching and learning. In addition
results indicated that using up-to date hardware and software resources is a key
feature to diffusion of technology and besides in-service training and equity of access

to resource were also mentioned in the study.



Turkey’s centralized education system began using computers more than twenty
years ago. In 1984, Turkey’s Ministry of National Education (MONE) first
introduced computers to secondary schools and focused on hardware and then
schooling teachers in Basic programming (Akbaba, 2006). The development of
courseware for 37 subjects, additional hardware and supplementary in service
training were appointed in the pilot project of 1988-89. The major Computer
Assisted Education (CAE) project was initiated in 1990-91 as part of the World Bank
National Education Development Project, which comprised a program for
introducing computer literacy and computer aided instruction in grade 10 of chosen
secondary schools. The MONE also invited some universities to take part by training
teachers in programming and computer literacy. There are lots of research studies
and educational project in the literature that support the effectiveness of computer
assisted instruction in Turkey (Akkoyunlu, 2002; Ersoy, 2002a, 2002b, 2002c; Usun,
2006). Unfortunately, the conditions (the front-end training, the on- going in-service
training, support positive outcomes of research studies and provision of hardware
and software) connected with successful initiations were not fully fulfilled at the

schools involved in the CAE project (Orhun, 2004).

On the Greek side of Cyprus, technology integration has been considered for more
than one decade (Drenoyianni & Selwood, 1998). The launch of an ICT policy by the
Southern Cyprus Ministry of Education and Culture (MOESC) took place in the
early 1990s; some of the primary schools were then equipped with computers at an
experimental level. Also, a Departmental IT group was created as a part of the
Department for Programs Development of the MOESC, while the governmental
Pedagogical Institute started offering an optional training program for teachers at the
end of the 1990s. ‘Evagoras’ (1999) was the first formal ICT policy document, and
describes the action plan for the embedding of new technologies in primary
education from 2000 to 2005. It includes economic, pedagogical, and national
reasons according to which the embedding of computers in education is necessary.
Evagoras provides five gateways: (1) the update of the national curriculum that will
include computer technology applications; (2) teachers’ professional development in
three levels: computer literacy, use of computer applications as teaching and learning

tools, and use of other technological methods and mediums; (3) the use of computers



for school management; (4) the integration of Internet applications in primary
education, and (5) the continuous provision of hardware, software, as well as
provision of support and maintenance within schools. According to ‘Evagoras’
document, “the students should not learn how to use the computer applications as an
end in themselves (computer skills as a subject) but learn how to use them as tools
that help them to execute their tasks and projects” (District Curriculum Developers &

Evagoras Team, 1999 cited in Eteokleous, 2007).

However there are still deficiencies in the integration of computer technologies in the
education system of Southern Cyprus. For example, Karagiorgi and Charlbous
(2004) stated that there is an unclear sense of understanding about the role of ICT,
and the findings indicated that the challenge is on the policy makers to make a
decision for the model integration in order to specify the role of ICT in the National
Curriculum. Similar problems have emerged in just the same way in Turkey and the

other developing countries.

In the education system of Turkish Republic of Northern Cyprus (TRNC),
mathematics education is as important as the other subject matters: science and
language teaching. For this reason, there has been a constant urge to increase the
quality of mathematics instruction as well as students’ mathematics achievement
scores of the university entrance exams (OSS) which leads to quality of education. In
doing so, new mathematics curricula and text books are developed in cooperation
with the committees set up by the Department of Educational Planning and Program
Development which is located under the Turkish Republic of Northern Cyprus
Ministry of National Education and Culture (NCMONE) in the year 2005. Subject
matter knowledge, skills, aims and objectives are described in detailed in the booklet
of new “TRNC Education System”. Mathematics curricula are designed within the
understanding of pupil-centered and constructive education. These innovative
movements are considered as a reform in the history of Mathematics education in the
TRNC Education System. Within this, it is the first time that terms such as “student-
centered”, “contemporary instructional technologies”, “critical and creative thinking
skills” are mentioned. In addition to these, there is one objective in the new “TRNC

Education System” booklet that indicates the technology integration ‘“‘computer,



educational technology and its methods are used parallel to the objectives” and also
in the pupil’s qualities section “knows how to use computer technology and uses it
in/out of the school” is proposed in the new system. However in the elementary
schools these innovative movements failed to acknowledge in the real classroom
environment. That is to say, in spite of the contemporary teaching methods that were
mentioned in the new “TRNC Education System” booklet, the majority of teachers
still carried out their lessons based on the old-fashion, traditional teaching methods
such as presentation or direct instruction. The reasons behind this could be the lack
of agreement on the needs, the inappropriateness and a missing “shared” vision
concerning the content and theory of educational change by the people involved in

innovations (Fullan, 1992).

TRNC can not stay away from the challenge of integrating computer technologies
into its educational plan as new technologies are promoted out of expectancy and
consistency to international obligations and the prospect of the 21% century. There
are new attempts for the technology integration. One of them is called “Informatics
Project-(Bilisim Projesi)” which was funded by the Turkish Government and also
supported by the United Nations Office for Project Services (UNOPS) within the
United Nations systems in the year 1997. The aim of the project was to develop a
technology oriented educational system in TRNC which leads a shift to the
information society. At the beginning phase of the project, 44 secondary schools
equipped with 13 pilot laboratories and 30 computer-assisted education systems were
established within this project. The following tasks are aimed to achieve with the
actualization of the “Informatics Project”: interactive education, computer-assisted
education, distance education, television-based education and measurement and
evaluation systems in education (Milli Egitim ve Kiiltiir Bakanligi, 2005). Although
the “Informatics Project” provided the infrastructure for computer-based education,
there is no evidence how teachers use those technologies in the preparation of lesson

materials and the benefits of usage of technologies.

As mentioned above, Turkey and Southern Cyprus, neighbor countries of TRNC
both geographically and culturally were equipped with computers for more than a

decade, they have started to discuss the solutions of problems that may arise during



the integration process and they came up with the same factors that effect the
computer technologies integration: planning, in-service training, student-teacher
education and technical supports. Similar to other countries, TRNC should have the
national goal to determine versatility effects and opportunities of computers to
mathematics education. Furthermore, there is a need to train the teachers, and
reorganize the education departments in order to gain the benefits of computers in
mathematics teaching. Thus, in mathematics instruction permanent and meaningful
learning acquisition is an important concern and there is a possibility that this may

happen with the integration of computers.

The field of educational studies is fairly new in TRNC. There are few studies that are
related with technology integration (Bekirogulu, Paralik, & Hiiseyin, 2006; Isman,
Yaratan, & Caner, 2007; Uzunboylu, 2007). These studies mostly concentrated on
the perceptions, attitudes and the readiness of teachers and students for the computer
use in educational settings (Silman & Giindogdu, 2006). Results indicated positive
outcomes but there is a need for more organized research studies or project to be able
to draw the general portrait. Beside this, the new TRNC Education System contains
the goals about technology integration however none of the specific subject-matter
curriculum reflects this integration, in fact this is a contradictory situation. One can
say this can be solved by simply those projects like “Informatics Project” or with the
provision of sufficient hardware, software and computer literacy in-service training.

But the reality is not that straightforward.

Of equal importance that information technologies are just now beginning to enter
the TRNC education system, TRNC educators have no experience with the
integration of computers into mathematics instruction. In TRNC, there is no study on
the integration of computers into teaching and learning of mathematics. Therefore it
is essential to conduct research regarding the use of computers in mathematics
classes. The researcher of this study experienced the inefficient, inadequate and
unplanned applications of computer integration into the school education in the
TRNC education system especially compared the south side of the Cyprus. Beside
this, in order to integrate computer technologies there is a need to investigate the

possible outcomes of computer-assisted learning environment into the students’
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subject-matter achievements and attitudes towards computer-assisted subject- matter

teaching.

In order to understand the possible outcomes of CAI on student’s mathematics
achievement, attitudes toward mathematics and attitudes toward computer-assisted
learning, the researcher of this study utilized a CAI program Frizbi Mathematics 4
that teaches focused math concepts: multiplication, division, and fractions to the 4t
grade students in TRNC. While it was hoped that this study would be useful to many

audiences, its primary target is informed K-12 practitioners in TRNC.

1.2 Purpose

In the case of traditional methods in mathematics teaching, it is obvious that
mathematics concepts are usually being taught by using abstract examples and words.
This way of teaching, which needs highly cognitive skills to assimilate the taught
subjects, creates a high pressure on the students leading them to lose their self-
confidence and lower their use of capacities. Lecturing and questioning are the most
common teaching methods in most of the traditional mathematics classrooms in
Turkey (Pesen, Odabasi, & Bindar, 2000). Especially in middle and high school,
students are exposed mainly to subject matters and they generally cannot understand
why they learn those subjects, when they are not interested in them, or when they
know that this knowledge will never be of any use to them throughout their life. Like
Dewey (as cited in Can, 2004) stated Turkish school system has become so much
more subject matter centered than experience centered. In this transition from
experience based to symbol based education, Turkish students have been facing the
problem of formal education that is ‘abstract’, ‘artificial’, and ‘bookish’. After
several decades, the education system in Turkey still contains highly controversial
examples, applications and practices with Dewey’s ideas of education documented
with “My Pedagogic Creed” (1897). Dewey (as cited in Can, 2004) proposed to use
materials that promote experiential learning so that the balance between experiential
learning and abstract symbolic information should be created in the formal education
system in Turkey. Similar to Turkey, most of the mathematics contents in the TRNC’
primary education are provided in a traditional manner. Thus the students encounter

many difficulties in acquiring what is taught, and more importantly, causing them to
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memorize most of the mathematical concepts without understanding (Cankoy & Tut,
2002). The problems arise in the students’ secondary and post-secondary education,
when the new mathematical concepts are being constructed. In those grade levels, the
basic knowledge of mathematics, which is thought to be acquired in the former
grades 1s surprisingly missing and/or misunderstood (Baki, 2000). This creates
problems for both teachers and students in achieving their goals when the new
subjects come into the agenda. Learning by doing is one of the proposed teaching
models to the mathematics, in this way of learning students engage in experiences
and experiments from which they derive their own knowledge and meaning (Baykul,
1999). Constructivist models of instruction propose to create environments in which
learners actively construct their own knowledge, rather than receiving the teacher’s
explanation of the world. Increasing technological developments highly influence
educational activities such as cognitive tools, teaching machines, computers, and
calculators. The constructive learning environments can be created with the help of
some cognitive computer-based tools such as databases, spreadsheets, and
multimedia construction software where learners can participate in active, mindful,

and purposeful interpretation and the reflection of the external world.

Computer Assisted Instruction (CAI) is one of the earliest applications of computers
in education. Drill and practice, tutorial, problem-solving, and simulation are the
kinds of CAIL Some Computer Assisted Instruction types provide learning
environments that engage students in creative tasks and problem solving mostly
reflects the real-world assumptions (Hoyles & Noss, 1992; Kapa, 1999). Besides,
CAI could be used as a supplemental to traditional instruction or as replacement for

traditional instruction (O’Reilly, 1987).

Although in the year 2005, some innovative approaches were incorporated into
school curricula by publishing a new “TRNC Education System” booklet, currently,
traditional teaching techniques, such as lecturing, are commonly used in TRNC,
(Milli Egitim ve Kiiltiir Bakanligi, 2005). These methods are known to be completely
far away from the contemporary learning theories that enable students to explore
critique and construct their own knowledge. Whereas, the constructive model of

learning suggests learners must actively construct their own individual experiences

12



and understandings (Forcier, 1999). For instance, students who followed the
geometry instruction with computer-augmented activities do achieve stronger
benefits in terms of knowledge of geometry concepts than students who receive more
traditional geometry instruction (Fankhouser, 2003). With the powerful growth of
the computer technology in the recent years, most of the mathematical concepts can
be redefined and simulated by means of software use (Ploger, Klinger, & Rooney,
1997). In this way, many mathematical concepts, electronically, can become

concrete, clear, and encouraging for the primary education students.

The evolution of the information technologies causes the rapid changes in societies.
As we consider the inadequacy of conventional teaching methods to overwhelm the
obstructions in the instruction process, one of the best solutions is the use of
information technology. Although there are enough research studies that indicate the
effectiveness of the technology usage in mathematics classes, the current
mathematics curriculum in the TRNC educational system does not include the usage
of such materials (Milli Egitim ve Kiiltiir Bakanligi, 2005). What is less obvious
nowadays is what influence the use of educational software has on students in
elementary schools. There is a need to find out what if students contact with algebra
theory through the software instead of having limited experience of the formal
aspects of algebra because it might be especially valuable in providing a foundation
for further research on developing technology-oriented mathematics programs.
Similar to TRNC a case in Hong Kong, Mok (2000) suggested the use of the
technology, the graphics calculators, to eliminate the problems in secondary school
algebra where the major teaching activities are carried out in the conventional style
of teaching in the classroom which do not provide sufficient opportunities for

students to develop conceptual understanding.

Integration of computers in mathematics classrooms in TRNC can provide an
effective learning environment for students to enhance their mathematical skills by
engaging them with “real world” conditions to make the abstract concepts concrete
and clear. In this way, students can have a meaningful and retentive learning and
they will be much more ready for their future education life such as university

education or even their professional life. According to the NCTM (2004) technology
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is fundemental: “Electronic technologies - “computers” are essential tools for
teaching, learning, and doing mathematics” (p.24). As Ersoy (2003) stated, at this
stage, it is needed to integrate technology in mathematics curriculum by
reconsidering its goals and objectives regarding with the latest innovations in the
field of mathematics education. It is believed that this integration will help to
eliminate the problems such as misconceptions of some basic concepts that occur

during the mathematics teaching and learning activities in TRNC.

This study intends to focus on the how educational software, namely, Frizbi
Mathematics 4 influence the achievement, attitudes, and retention of fourth grade

students in mathematics lessons in TRNC.

1.3 Significance

Even though there are a number of research studies examining the effectiveness of
traditional instruction with computer-based instruction (Kiboss, 2000), none have
been sighted that are specific to the area of Turkish Republic of Northern Cyprus
primary mathematics education. Although there are enough research studies about
integration of technologies into education in Southern side of Cyprus (Eteokleous,
2007), there is not any interference to conduct any research study to investigate the
integration of computers in TRNC education system. In this framework, this study
sets out to be a pioneering research in TRNC as it proposes to analyze the usage of
computer based education in primary mathematics classrooms in TRNC. By using
the computer software as a tool for modeling, conjecturing, analyzing and
generalizing, students are enabled to learn conceptually, visually and meaningfully in
mathematics lessons (Ball, 1990). In TRNC, mathematics teaching mostly
emphasizes on repetition, drill, and converging to right-answer thinking (Milli
Egitim ve Kiiltir Bakanligi, 2005). With the usage of the multimedia educational
software, described in the Method section, the researcher aims to enable students to
bridge the gap between reality and abstract concepts during mathematics lessons.
Frizbi Mathematics 4 helps in developing a greater understanding of multiplication,
division, and fractions by focusing on the concrete level of basic concepts and
increasing their understanding to multiplication, division, and fractions using

interactive learning environment through visuals, sounds, and games.
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In the absence of research, in developing countries and in TRNC particularly, this
study will report on a major topic relating to the impact of the usage of computer
software on the primary students’ mathematics achievement. Actually, in the last two
decades the argument is not on whether to integrate computers or not into the
educational systems in developed countries, they are concentrating more on how
computers should be used to gain more effective results (Hoyer, 2005; Lou, 2004;

Zhang, Watson & Banfield, 2007).

The need for an improvement in all the fields of education has become more
important with the accession of Southern part of Cyprus into European Union (EU).
As it is known there have been some studies related to the Computer Assisted
Instruction carried out on the South side of the island for the same purpose
(Anastasiades, 2003). Thus, it is necessary that the North side should also carry
similar studies in order to adopt the conditions of teaching and learning to the
European Standards. That is to say, bridging the gap between the two parts of the
Island and harmonizing the education system of TRNC with EU norms is essential

for the former's smooth accession of northern part into EU in the coming years.

Among the other aims of school education, it should also prepare students to make
effective use of technology which they will need in the future. When the students left
the school for work, they require a broad variety of skills such as; strong
communication and interpersonal skills and math and technology skills (Stintson,
1993). Thus, schools must make new technologies accessible to students that are
already available at the further education level in order to have a successful
education system. Therefore, students should become actively participated, and
educators must be given the resources and training needed to properly implement
technology and to properly occur transition. In spite of the research on the
significance of technology in schools, numerous educational institutions are limited
by the charge of latest technologies. For the reason of the high cost of the purchasing
and execution of these technologies, it is essential to check the readiness of
technology accomplishment in the classroom environment and to decide what effect

this would have on student achievement. When this issue is solved, teachers would
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then have the needed knowledge and research to conclude the cost benefit of

technology acquisitions.

For this rationale, the utilization of computers in all fields of education in TRNC
should be thoroughly investigated. In this regard, this study provides a preliminary
basis for the feasibility analyses, which is particularly focused on the use of
computers in primary mathematics education. The study is supposed to reflect
valuable results that will, in turn, encourage the administrators, principals and
educators to focus on the use of computer assisted instruction techniques not only in
mathematics but in any field of education in TRNC. This study is therefore
potentially significant and of particular pertinency in that it reacts to the annulled

data in this domain.

1.4 Definition of Terms

To clarify the research questions posed above, several terms should be defined in

detail:

Computer Assisted Instruction (CAI):  Computer-assisted instruction (CAI) is a

narrower term and most often refers to use of computers to present drill-and-practice,
tutorial, or simulation activities offered either by themselves or as supplements to
traditional, teacher directed instruction (Batey, 1986 cited in Usun, 2004; Grimes,
1977). In this study, CAI refers to the instruction that is carried out by using the
educational software Frizbi Mathematics 4 to facilitate learning and teaching through

the direct interaction between the student and the computer individually.

Traditional Instruction (TI): Traditional Instruction (TI) refers the use of current

standard methods and tools of mathematics in the classroom such as rulers, pencils,
and paper to carry out content of the subject. Learning takes place in the standard
classroom where work is presented on the board and the use of text book is common
practice. Since the instruction is teacher oriented, question answer method was

mostly used with the immediate feedback.
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Mathematics achievement: successfully accomplishment of mathematical content,

especially by means of skills, practice, or per-severe. In this study three achievement
tests (one for each unit: “Multiplication of Natural Numbers”, “Division of Natural
Numbers” and “Fractions”) developed by researcher were used to assess what

students have learned.

Mathematics retention: an ability to remember or recognize the mathematical

content what has been learned or experienced. In this study, three retention tests (one
for each unit: “Multiplication of Natural Numbers”, “Division of Natural Numbers”
and “Fractions”) developed by researcher were used to assess what students have

remembered the mathematical content that have been learned.

Attitude towards mathematics: student’s self-reported enjoyment, interest and level

of anxiety toward mathematics. In this study, attitude towards mathematics was
defined by the students’ level of enjoyment toward mathematics as measured by

Mathematics Attitude Scale (MAS) developed by Askar (1986).

Attitude towards computer assisted learning: student’s self-reported enjoyment,

interest and level of anxiety toward computer assisted learning. In this study, attitude
towards computer assisted learning was defined by the students’ level of enjoyment
toward computer assisted learning as measured by Computer Assisted Learning

Attitude Scale (CALAS) developed by Askar, Yavuz, and Koksal (1991).
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CHAPTERII

REVIEW OF THE LITERATURE

This chapter begins with the historical perspectives of computers and the roles of
computers in education and then continues with the theoretical aspects of computer-
assisted instruction. Following this, roles of the computers in mathematics
classrooms are discussed. Later, the effects of the computer assisted instruction on
student attitudes toward mathematics, attitudes toward computer assisted learning,
and retention are considered. In doing so, the latest research studies both world-wide
and in Turkey reviewed the consideration of computer usage and its implication in

education which are presented in the last part of the chapter.

2.1 Brief History of Computers in Education

Computers and related technologies are now in most of the schools in all around the
world. Advancements in technology are inevitably reflected in educational systems.
In most of the developed countries education has been penetrated by information
technologies (IT); schools have computers, a large numbers of teachers use
computers and new technologies while teaching, and more over textbooks have some

parts devoted to new technologies.

New technologies are integrated into disciplines and more disciplines are being
influenced by the new technologies in an integrated way. Most of the educators and
researchers try to use technologies in various subject matters, and this integration
changes the nature, concepts and methods of work in each subject. For example, in
mathematics education, the way of teaching and learning, the roles and functions of

the most concepts have changed with the use of technology.
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Although the wide-spread interest in computers as an instructional tool did not occur
until the 1980s, computers were first used in education and training at a much earlier
date. Much of the early work which computers introduced in education was done in
the 1950s by researchers at IBM, who developed the first Computer Assisted
Instruction (CAI) author language and designed one of the first CAI programs to be
used in public schools. Students followed the commands on the computer screen
receiving rewards for correct answers within the framework of behaviorist
approaches. In 1959, PLATO, the first large-scale project for the use of computers in
education was implemented by Donald Bitier at the University of Illinois (Carter,
2003). Atkinson and Suppes’ (1959) work led to some earliest applications of
computers at both the public school and university levels during the 1960s. By the
early 1980s many educators were attracted to microcomputers because they were
relatively inexpensive, compact enough for desktop use, and could perform many of

the functions performed by the large computers that had preceded them.

The dominant use of computer-based instruction in the 1980s was typified by the
employ of “behavioral-based branching” software that based greatly on drill-and
practice to teach programmed content and/or skills. The educational software that ran
on the computers of the early 1980s were at first based on Skinner’s “methods of
branching”: first separating into small sections, rewarding combined responses, and
teaching disconnected facts. Although the learning is passive where learners do not
work together with problems and content, research studies indicate that learner did

advantage from the technology when the learning objectives were behavioral.

During the 1990s, computers eventually started to have a major impact on
instructional practices in schools. With the help of advances in technology and
learning, science researchers consider learning with technology as means for
construction problem-solving skills and for achieving learner independence. The
cognitive approach to instructional technology emphasized “looking at how we know
rather than how we respond, and analyzing how we plan and strategize our thinking,
remembering, understanding, and communicating” (Saettler, 1990, cited in

http://www.ncrel.org/ tplan/cbtl/toc.htm, 2003). Besides, students would also to

learn through playing games and simple simulations with the help of cognitive
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school of thought. The worth of using a word processor has been discovered by
writing teachers and almost immediately students were using the advantages of word
processor by writing, deleting, formatting and revising with effortlessness. Other
subject matter teachers perceived the importance of the computer in creating a rich
learning environment by using databases, spreadsheets, presentation, and research
tools. Since 1995, rapid advances in computer and other digital technology, as well
as the Internet, have led to a rapidly increasing interest in and use of these media for
instructional purposes (Reiser, 2001). Swiftly there was a volume of information
obtainable to students with a network of people all through the world that improved
communication and the exchange of thoughts. Additionally, distance education
courses are offered and in this way students in geographically isolated schools have
extended learning opportunities in a diversity of subject areas. For example in United
Nations, Kalu (2006) states “the proportion of instructional rooms with Internet
access increased from 51 percent in 1998 to 93 percent in 2003 (p.3). Theoretical
explanations could now be demonstrated and manipulated with the help of
technology innovations. A complete innovative learning environment became

possible.

Since the advent of the personal computers in the mid 1980s, computers have rapidly
become one of the key instructional technologies used in both formal and informal
education. The computer’s role has changed because of two factors: first, it can
provide rich learning experiences for students and secondly, computer giving
students the power to manipulate depth and way of their learning. Furthermore,
teachers can use the computer as an aid to manage classroom activities; it has a
multitude of roles to play in the curriculum which can range from tutor to student

tools.

2.2 Roles of Computers in Education

At this point, I thought that it would be helpful to offer some descriptions of learning
activities involving computers. In the domain of instruction there are four broad
classes of computer applications:

= as an object of instruction,

20



= asatool,
= as an instructional device,

= as a means of teaching logical thinking.

The computer may itself be the object of instruction such as in computer literacy
course students can learn about how computers are used in society and in computer
programming course they can learn how to construct a program by using
programming languages. In its role as a tool, the computer assists both teachers and
students, such as calculator, typewriter, and presentation aid. Students can use
computers to solve complex mathematical calculations as a pocket calculator or
students can use word processing programs to complete term papers and
assignments. Both teachers and students can use data presentation software which
incorporates with computers to present the content of the subject-matters. In addition
to this, students can use a database for inquiry of specific information. Computer-
assisted instruction (CAI) is the representative application of computers as an
instructional device in instruction. For example, Math Blaster assists students in
learning math facts (addition, subtraction, multiplication, and division) through drill-
and-practice using an arcade game format. Finally, computers can be used as a
means of teaching tool. For example, in his book, The Children’s Machine, Seymour
Papert (1993) offered that, the computer should be an “object to think with” not a

dispenser of information.

Kulik, Kulik, and Bangert-Drowns (1985) defined the terminologies used by
educators and researchers “computer-assisted instruction, computer-based education,
computer-based instruction, computer-enriched instruction, computer-managed
instruction” that can easily become puzzled by educators. The following definitions
are a combination of those offered by the literature represent commonly accepted

(although surely not the only) definitions of these terms:

Computer-based education (CBE) and computer-based instruction (CBI) are the

broadest terms and can refer to virtually any kind of computer use in educational
settings, including drill and practice, tutorials, simulations, instructional

management, supplementary exercises, programming, database development, writing
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using word processors, and other applications. These terms may refer either to stand-
alone computer learning activities or to computer activities which reinforce material

introduced and taught by teachers.

Computer-assisted instruction (CAI) is a narrower term and most often refers to drill-

and-practice, tutorial, or simulation activities offered either by themselves or as
supplements to traditional, teacher directed instruction. In a traditional approach one
can say that Computer Assisted Instruction (CAI) is an expression of any subject
matter by using computers, or in general sense it is an acquisition of knowledge in a
more simple way to the student by the learning-teaching activities with the help of

computers.

Computer-managed instruction (CMI) can refer either to the use of computers by

school staff to organize student data and make instructional decisions or to activities
in which the computer evaluates students' test performance, guides them to

appropriate instructional resources, and keeps records of their progress.

Computer-enriched instruction (CEI) is defined as learning activities in which

computers (1) generate data at the students' request to illustrate relationships in
models of social or physical reality, (2) execute programs developed by the students,
or (3) provide general enrichment in relatively unstructured exercises designed to

stimulate and motivate students.

After providing a short reminding of the applications of computers, there is a need to

mention the computer assisted instruction and the utilization of CAI methods.

2.2.1 Defining CAI

Computer assisted instruction is concerned with the use of computers not only as a
choice but to mediate the flow of information in the instruction process and the
complementary means (Rushby, 1989; Usun, 2000). CAI was utilized in the
education as an educational medium in which delivers instructional activities in the

late 1950s. Papert (1993) stated that ““...programming the computer to administer the
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kinds of exercises traditionally given by a teacher at blackboard, a textbook, or a
worksheet” (p. 5). Although the technology has been changing rapidly over the
twenty years, computer-assisted instruction is still utilized in education. Drill-and
practice, Tutorial, Games, and Simulation are commonly used CAI applications for
educational purposes. Drill-and-practice programs lead learners through a series of
examples to increase dexterity and fluency in a skill. Drill-and-practice is used
predominantly for math drills, foreign language translation and vocabulary building.
In these programs student is allowed several tries before the computer presents the
correct answer. In computer-assisted tutorial applications that provide student
different methods of answering a problem and immediate answers, exploratory
software programs allow students opportunities to engage in mathematical

investigations, and programming skills that develop logical reasoning in students.

Another type of computer application in education is simulating experimentations. In
the simulation environment, students investigate simulations on the computer screen
as a replacement for of observing and doing something real, either in a laboratory or
in the field. For instance, one program popular in the early ‘90s was simulated a
natural ecosystem. In this ecosystem simulation software, the students could change
a number of characteristics of the habitat, the consequences of which were then
played out for them to observe and from which they were to draw conclusions

(Setzer & Monke, 2001).

In the tutorial mode, computers act as the teacher by presenting information in small
units to the students and then reinforcing it with questions or tasks. Then computer
analyzes the student’s responses and gives feedback or remedial instruction based on
his or her response. For example Mavis Beacon Teaches Typing is a tutorial program
which guides students to learn touch-typing skills (Smaldino, Russell, Heinich, &
Molenda, 2005)

The final mode is games. Smaldino et al. (2005) defines game as “...an activity in
which participants follow prescribed rules that differ from those of real life as they
strive to attain a challenging” (p. 121). Therefore, a game may or may not be

instructional. If it contains academic skill practice then it is defined as an educational
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game. Game software provides elements of competition into learning activities. With
computer games, students are competing against their own previous scores or against
the designer of the game as they indicate their understanding of educational content.
Game assumes that students have already gained the knowledge of the content and
generally it is designed based on the time-limitation to encourage students to respond
quickly (Ugwu, 2005). As an example, King Arthur’s Magic Castle educational
game was designed based on the problem solving strategies to emphasize

entertainment (Smaldino et al. 2005).

The above modes of CAI are the ones that are widely used in the educational
practices. However there are other utilization methods of CAI: such as Discovery and
Problems solving programs. The goal of quality education seems to have the
computers as new learning/teaching resource rather than a teacher’s aid in the future.
With the usefulness of Internet since 1990s, Distance Education, Virtual Reality
(VR), Electronic-Books (e-Books), and Electronic Learning (e-Learning) have

become the future of learning (Robertson, 2004).

2.2.2 Benefits of CAI

Although the research studies on the effectiveness of computers in the field of
education reveals contradictory results, majority of the research studies indicates that
CAI brings several possible advantages as a teaching/learning tool. The main
strength of the computer as a learning medium is its ability to process information
quickly. This makes it possible for the computer to accept and act upon a variety of
different kinds of response from the learner and to provide information in textual,
graphical, and animated form (Rushby, 1989). According to Kaput (1992), there are
three advantages of usage of technology in teaching and learning mathematics;
interactivity, connectivity and controlling of learning environments. Furthermore
computer suggest opportunities for learner-control, improved enthusiasm,
associations to the real world, and enhance student achievement as measured in
variety of ways, including, but not exclusively limited to, “standardized achievement

tests”. Ertmer (1999) (as cited in Day, 2006) stated that “CAI benefits most students
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when compared with traditional instruction because it increases student interest,
reduces anxiety, provides more time on task, and provides instant feedback for the
student”. Besides, CAI could also benefits students with the following: self-sufficient
learning, independent learning, the exercising of various senses and the ability to
represent content in a variety of media. In computer-assisted environment students
can fix their pace of learning. That is to say, with self-paced learning, learners can
progress as slowly or as quickly as they like through a program. In addition to this, if
students want to replicate some task or review some material again, they can do so as
many times as they wish. The program will not tire out or complain about repetitions
as sometimes teachers do. Also, students can leave out a topic if content is already

known or understood, making the learning process more efficient.

CAI provides a self-directed learning to students, and allows learners to become
empowered to take increasingly more responsibility to choose, control, and evaluate
their own learning activities which can be pursued at any time, in any place, through
any means, at any age. Simply put, learners can decide what they want to learn and in

what order.

According to Fletcher (1990), “people remember 20% of what they hear, 40% of
what they see and hear and 75% of what they see, hear and do”. Therefore, the more
senses are used through which we obtain information, the easier to keep in mind. The
fact that the computer can exercise various senses and present information in a
variety of media can enhance the learning process. As a result, students can retain

knowledge.

Further, CAI is visually attractive, when it presents concepts using demonstrations
that are made attractive by animation, color, and sound. Besides this, computer-
assisted instruction captures and holds the students’ attention by providing
opportunities for competition where the opponent is the student’s previous
performance (Mahmood, 2006). CAI also eliminates the misconceptions by
providing immediate feedback, since immediate feedback prevents learning concepts

incorrectly.
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As Cotton (2001) indicated teachers can benefit from CAI since it can be
programmed with concept, level and ability specificity; that is, the students are not
challenged outside his or her demonstrated ability range, nor are they allowed
moving to a higher level until they have mastered the level on which they are

working.

2.2.3 Limitation of CAI

Although the computer-assisted instruction has been used in the educational systems
of developed and developing countries over twenty years, there are limitations that
have restricted the effective use of computers. These issues include: finance, lack of
hardware and software, lack of teacher preparation and competency, limited number

of educational software, and the lack of curriculum integration.

One of the important concerns of the implementation of CAI is how to finance it.
Hardware and software are expensive entries for most of the poor school institutions.
In the under developed and developing countries case this could be a big obstacle for

the effective use of computers in the educational settings.

A significant concern for integration of technology into mathematics education is the
teacher’s negative attitude and the incapability to use it. Successful teachers in
technology integration regularly make considerable changes in their teaching
methods and in students’ achievement (Roschelle, Pea, Hoadley, Gordin, & Means,
2000). Roschelle et al. ( 2000) also added, “One of the biggest barriers to
introducing effective technology applications in classrooms is the mismatch between
the content of assessments and the kinds of higher-order learning supported most
effectively by technology” (p. 91). Beside this, there are limited numbers of qualified

educational software in the markets.
As a last barrier to effective use of CAI is the curriculum integration. Curriculum

integration is the use of computers to support and enhance learning and teaching in

the mathematics lessons. Thus, computer-assisted instructional activities should be
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incorporated into national mathematics curriculum in order to have the benefits of

CAL

2.3 Mathematics Teaching on CAI

Technology has become a part of most of our activities in our daily life. Eventually it
entered into educational arena as well as other fields. The use of technology in
schools is growing in both technological tools such as computers and related
software. Moreover, the new technological tools and related environments is growing
in the general reform in mathematics education to provide more enjoyable and
effective learning opportunities to students. In recent years much concentration has
been focused on the improvement of mathematics education with the help of
technology. However, there is a lack of agreement on why and how technology
should be incorporated into the educational programs, what students should be taught
and how to train educators to use technology. Before discussing how to integrate
technology, it is necessary to talk about why technology should be integrated into
mathematics. Two major reasons are the Curriculum and Evaluation Standards for
School mathematics (NCTM, 2000) and the research. There are numerous research
findings about the effectiveness of appropriate use of technology (Dybdahl, Donna,
& Emily, 1997; Hsiung, 2003; Kulik, 1994; Laub, 1995; Roblyer, Castine & King,
1988)

Before integrating the computers and related technologies into education, teachers
require to distinguish what is different about the new technology and what those
differences mean in terms of cognition, learning, and teaching (Kaput & Rochelle,
1996). This procedure may lead to a better agreement among teachers as to the role

technology should play in mathematics education.

Computers are used more widely in mathematics than in any other subject (Kober,
1992). The different potential of visually representing abstract mathematical ideas
appears to offer promise to educators who comprehend the computer's capacities

(Fey, 1989). Most of the applications of information technologies in daily life are
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related directly with mathematics such as computers used in supermarkets to produce
a bill that provide a detailed information about the goods to the customers. Similar to
this, one can find various types of integrations of computers in our life. Since the
usefulness of computers and calculators to mathematics are inevitable then it is not
surprising that the mathematics educators have to strive to make use of computers

and calculators in their teachings.

Technology has the potential to expand and extend learning, affecting every aspect of
a mathematics classroom. A description of 21% century mathematics classroom is a
place where whiteboards are used for demonstrations and graphing calculators can be
programmed to simulate transformations, evaluate computations and simplify
calculations which could potentially make mathematics meaningful and accessible to

all students (Robinson, Robinson, & Maceli, 2000, p.117).

Computer-based mathematics learning was emerged in 1960s from behaviorist
principles and programmed instruction. Most of the educational software has been
influenced by the behaviorist psychologist B.F. Skinner. Many educational
psychologists found the behavioral approach unsatisfying and then there was a shift
from behaviorism to cognitive approaches. This shift affects how computers are used
as an instructional tool. This in turn allowed the computer to monitor the student
progress and to pursue the development of higher order thinking skills and this

relation between computers and students became more interactive (Breunlin, 1999).

“Technology is essential in teaching and learning mathematics; it influences the
mathematics that is taught and enhances students' learning" (NCTM, 2000). This
statement is one of six principles of high quality mathematics education in the
Principles and Standards of School Mathematics the NCTM. The use of the word
“essential” in the statement has many suggestions for school mathematics, as well as
preservice and in-service mathematics teacher education. Teachers are not the only
stakeholders who charged with a vision of transforming their teaching and students'
learning of mathematics, but teacher educators are challenged with the task of
preparing teachers who can make use of technology as a crucial tool in developing a

deep understanding of mathematics, for themselves and for their students. Beside
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this, IT is given a significant role in the National Curriculum for Mathematics of
England (Ball, 1990). However, the role of the computer is always a controversial
issue for the educators. Regularly computers are used inadequately, as a sort of
electronic flash card, which does not make good use of the capacities of either the
computer or the learner; though, computers can be used to help students develop

mathematical practice of mind and build mathematical ideas.

Compared to traditional teaching methods such as lecture and discussion, Computer-
Assisted Instruction (CAI) offers the important advantage of being able to adapt
materials to the needs of each student. By this way, context can be varied to increase
its meaningfulness to individuals (Ross & Anand, 1987; Ross, Mccormik, Krisak &
Anand, 1985). This adaptation is further applied as learner’s needs change over the

course of a lesson.

The CAI models can be designed effectively to provide powerful and practical means
of adapting context to student interests. A typical model’s objectives can be to (Ross
et al, 1985):
= personalize the context so that each student would receive a unique
presentation
= orient the adaptive contexts to many different types of background and
interest variables rather than to educational variables only

= automate the tasks of lesson preparation and administration

Mathematics teachers’ knowledge about and experience with computers lead to

provide concrete suggestions for the use of computers in mathematics teaching.

In order to represent, the comprehensive international comparison regarding student
achievement and other factors related to science and mathematics performance, The
International Association for the Evaluation of Educational Achievement (IEA)
published a report namely The TIMSS 2007 Assessment Frameworks which was
organized into three frameworks to explain the assessment design that served as the
basis for implementing TIMSS 2007 at fourth and eighth grades. In the Contextual

Framework section of the report, there were several parts that mentioned the
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importance and requirement of computers on the mathematics lessons. They also

added;

Computers and the internet provide students new ways to explore concepts at
a depth that has not been possible in the past. These technological tools can
trigger a new enthusiasm and motivation for learning, enable students to learn
at their own pace, and provide students with access to vast information
sources. (IEA, 2005, p.93)

Thus, it was planned to assess the computer and internet usage in mathematics
classrooms and whether or not the curriculum document include policies about using

technology on fourth and eight grades in the participated countries (IEA, 2005).
2.3.1 CAI in Mathematics Curriculum

The term “curriculum” is defined as “an -operational plan- for instruction that details
what mathematics students need to know, how students are to achieve the identified
curricular goals, what teachers are to do to help students develop their mathematical
knowledge, and context in which learning and teaching occur” (NCTM 1989;
Romberg, 1991). Mathematics is widely regarded as one of the most significant
subjects in the school curriculum. Indeed, it is likely that more lessons of
mathematics are thought in schools and college throughout the world than any other

subject.

The decisions about what mathematics society wants students to acquire in schools
and the assumptions made how students come to know that mathematics in
classrooms constitute to one problematic area. The choice of mathematics to teach
has varied with cultures. In classical Greek society, geometry and the logic of
deductive arguments were emphasized (Heath, 1956); arithmetic calculations became
important in 15™-century Italy for commercial accounting (Swetz, 1987), algebra and
calculus, for engineering in the 19" century in Western countries (Freudentahal,
1973), and now mathematical modeling and computer-based computational and
graphical procedures for our emerging information age (Steen, 1981). Mathematics
has grown into a stupendous amount of subject matter. The largest branch builds on

what is collectively called the real number system, which includes the ordinary
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whole numbers, fractions, and the irrational numbers. Arithmetic, algebra,
elementary functions, calculus, differential equations, and other subjects that follow
calculus are all developments of the real number system. Similarly, projective
geometry and several non-Euclidean geometries are branches of mathematics, as are

various other arithmetics and their algebras (Romberg, 1991).

Most of the studies that were related with the effectiveness of the computers are
limited with the instruction. According to McCaffrey (2001), any changes to
instructional practices have to be connected to the curriculum to obtain the effects on
the students’ achievement. Integration of technology into the mathematics
curriculum is becoming more common in the schools. Although the currently
available research studies provide the definite conclusions about the effectiveness of
the integration of the technology in mathematics curriculum (Howard & Ann, 1998;
Kapa, 1999; Noss, 1990; Wexler, 2000), there are many schools that are not using
technology at all in the mathematics curriculum. At this point one question might
arise inevitably: “How should the mathematics curriculum change to best make use

of this new technology?”

Students use computers primarily as individualize tutorials activities which are
exactly same with traditional paper and pencil exercises. In the case of traditional
methods in mathematics teaching, it is obvious that mathematical concepts are

usually being transferred in an abstract way.

The needed and the desired usage of the computers in mathematics classrooms are
based on the using of the computer as a tool to promote student learning within the
regular curriculum. To make the significant differences in the effectiveness of
mathematics teaching, computers have to be integrated into the basic life of the
mathematics lessons in a meaningful ways. Then, the only way to get the effective
results of the utilization of the computers in mathematics lessons is the tying

computer use to major curriculum goals.

The NCTM’s Curriculum and Evaluation Standards for School Mathematics (1989)

emphasizes about the subject matter topics and teaching methods that are desired in a
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contemporary mathematics curriculum for all students. NCTM’s Standards document
represented a new teaching material that makes likely and useful the vision of the
rich computer-technology-enhanced mathematics curriculum. The council also
included recommendations for the use of the available technology in the mathematics

curriculum. Specifically,

Technology, including calculators, computers, and videos, should be
used when appropriate. These devices and formats free students from
tedious computations and allow them to concentrate on problem
solving and other important content. They also give them new means
to explore the content. (NCTM, 1989, p. 67)

In general, research on integrating computer technology into the mathematics
curriculum has shown many positive outcomes. The use of computers or educational
software in the mathematics curriculum has enhanced students’ understanding of
mathematical concepts, increased their problem solving abilities, and improved their
attitudes towards mathematics. Ball (1990) stated that usage of computers is
appropriate within the National Mathematics Curriculum by giving the some reasons

for using calculators and computers such as

= Computers and calculators can encourage an exploratory approach to the
learning of mathematics.

= Computers and calculators can motivate and support problem solving.

= Computers and calculators can encourage both collaborative and independent
learning.

= Computers and calculators can encourage students to talk about mathematics.

The use of technology and computer software in the classroom allows the students to
discover and solve more real-world based problem situations, and beside this it also
allows for extra time to be devoted to the development of higher order cognitive
abilities, such as problem solving and conceptual understanding. It is believed that
what is needed in a school mathematics curriculum is to take advantage of computer
technology to assist students in becoming powerful and thoughtful ‘“problem

solvers.” Moreover, it is hoped that computers can offer a connection between
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hands-on experiences and abstract learning. Thus children can learn about a topic

through exploration and experimentation (Papert, 1980).

Shade and Watson (1990) affirmed that “only when computers are integrated into the
curriculum as a vital element for instruction and are applied to real problems for a
real purpose, will children gain the most valuable computer skill--the ability to use
computers as natural tools for learning” (p. 12). By keeping computers isolated in
separate rooms by removing them from the classroom and relegating them to labs, as
Papert (1993) stated “schools have effectively minimized the potential impact
computers can have on children's learning by turning the technology into a separate,
unrelated subject area called computer literacy" (p.6). Proper incorporation
emphasizes the interrelationships of the subject matters such as language,
mathematics, science, as expected and essential for achieving the goal of becoming

knowledgeable about a particular topic.

2.3.2 Role of Mathematics Educators

The integration of the new technologies to the education should be considered on the
different bases; disciplines, teachings, teachers, learning, education environments
and teacher training. According to Fouts (2000) the technology can be a main
component for creating attractive new learning environments for students, depending
on factors such as: teacher training, clear purpose, lower student to computer ratio;
teacher ownership of the reform efforts; extensive teacher training and planning time;

and high levels of technological support.

The mathematics teachers play a significant role to the integration of computers in
mathematics education and teaching. There is a need to prepare teachers to integrate
technology in their teaching activities. However, studies have indicated that
mathematics teachers have been slow to introduce computers into their classrooms
activities even when computers have been accessible (Rosen & Weil, 1995).
Experienced teachers have some philosophical and educational reasons for rejecting
the integration of computers into mathematics teaching (Norton, McRobbie, &

Cooper, 2000). This is due to teachers’ beliefs and attitudes towards use of
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computers in mathematics learning and teaching play a significant role in the

integration of computers into education (Yaghi, 1996).

A great deal of money has been spent on computers and software for schools and
there is extensive concern for the lack of training for teachers to use these tools
effectively. Even if suitable hardware and software are now available for private
schools, one of the main ingredients is still missing: teacher training is far from
sufficient. More computers and curricular materials related to the use of technology

are being planted in schools.

Regardless of many research articles reporting the effectiveness of integrating
instructional technologies with mathematics teaching, teachers are still not
consistently using the technologies. The teacher training programs are expected to
produce computer literate teachers since the effective use of technology in the
classroom has received much attention in education. Recent tendency in teacher
education have highlighted the value of learning with technology rather than learning
about technology. This implies that teachers should learn to use a computer as a
cognitive tool to enhance student learning of subject matters (e.g., mathematics,
social studies, or science) rather than obtaining isolated skills in basic computing
applications (e.g., word processing, database, spreadsheets, or hypermedia) or simply
learning a specific programming language (Abramovich & Nabros, 1998). Therefore,
to encourage the utilization of computers for students' conceptual development,
mathematics teachers should learn how to use widely available software, such as

spreadsheets, as a conceptual teaching and learning tool.

Niederhauser and Stoddart (2001) conducted a state-wide questionnaire survey in
USA and examined the types of software that elementary school teachers used in
their teaching, and their ratings of the effectiveness of computer use for different
types of instructional purpose. Although the study was conceptualized in terms of a
contrast between ‘didactic’ and ‘constructivist’ pedagogy, around half the
respondents reported using both ‘skill-focused’ software (such as drill-and-practice)
and ‘open-ended’ software (such as mathematical games, spreadsheets and Logo).

Similarly, analysis identified teachers who viewed computer use as effective both in
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providing drill, practice and reinforcement, and in supporting analytic, creative and

independent thinking (Ruthven & Hennessy, 2002).

Similar with other nations’ education systems, Turkish Ministry of National
Education has been trying to train teachers in integrating computers in their teaching,
by providing intensive in-service training courses. In combination with this, all
education faculties in Turkey have been providing computer courses for student
teachers during their pre-service training period regardless of their disciplines since

1998 (YOK, 1998).

2.3.3 Educational Software in Mathematics Education

There are various kinds of software that were specifically created for mathematics
teaching and learning such as LOGO, Coypu, Derive, and Mathematica. As an
example, LOGO is an open-ended, general purpose, discovery-based programming
language developed by Papert to offer accessibility to a wide range of users for use
as a catalyst in the classroom (Subhi, 1999). It employs turtle graphics to allow
children to move the "turtle" (i.e., triangular cursor) or the screen by giving simple
instructions (e. g., forward, backward, left, and right). Logo is designed to teach
powerful ideas such as procedural thinking, concrete and formal operations, problem
decomposition, and debugging through discovery learning in a microworld (Papert,
1980). Debugging may prove to be an especially meaningful concept for special
educators, because the negative notion of committing an "error" is replaced with the
positive action of finding a "bug" and making a correction. Papert (1980) indicates
that problem solving-based LOGO environment can facilitate the acquisition of
knowledge in the specific domain in which children construct mathematical
concepts. Empirical findings have shown the effects of a LOGO environment on
students’ understanding of mathematical concepts. For example, children construct
mathematical concepts of ratio and proportion with more perception with LOGO
tasks than with abstract algebra tasks (Kapa, 1999). Other similar example is EZ
LOGO, which is often used to bring in young children to geometric concepts in a
playful way that is instinctive to them, just as one might use blocks to teach size and

shape relations. Fifteen years ago people had access to computers mostly as
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programmers in numerically oriented languages. So computing power was mainly
used in secondary mathematics education for numerical algorithms in the form of
short Basic programs. Twenty years ago, another step but still in the algorithmic
spirit was taken with LOGO on various home computers with its underlying
philosophy of exploring mathematics in specially designed micro worlds and of
learning mathematics by teaching it to the computer; LOGO also included the use of
geometry and symbolic manipulations. Primary education was involved with these

ideas, even on kindergarten.

Geometer’s Sketchpad is a computer software that was designed to help students to
learn and understand geometric concepts and principles (Jackiw, 1991). It has ability
to record students’ constructions as scripts and provides the process of learning and
teaching mathematics by a remarkable way because the power of GSP combined
with the power of proof gives a complete illustration of the theorem involved and the
aspects of “doing” mathematics (Giamatti, 1995). Farouq (2000) conducted a study
to investigate the effects of using GSP on students’ understanding of geometrical
concepts. The results of the study indicated that the scores of the posttest of the
students in experimental group were significantly different than control group of

students’ scores in favor of experimental group.

The explosion of standard software on personal computers in the last twenty years
gave way to new deliberations and experimentations, especially with spreadsheets,
programs for data representation, statistical and numerical packages, and databases.
At the beginning such software was complex and not very user-friendly. The need
soon became obvious for special school adaptations that allowed “easy for use” so
that even users with little training and only occasional practice could successfully
handle them. This led to the construction of common and didactical software tools
which sometimes also had a tutorial component, thereby integrating some traditions
of Computer-Aided Instruction (CAI). All these forms of using the computer came
into being in sequence but can now be found simultaneously in discussions about

mathematics teaching.
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School mathematics has responded barely at all to curricular changes that suggested
indirectly by the computer revolution, even though the close logical link between
mathematics and computing. Curricula, texts, tests, and teaching practices are all
products of the pre-computer age but not the students. With CAI societies have the
advantages to gain (NAP):

= School mathematics can become more like the mathematics people actually
use, both on the job and in scientific applications.

= Weakness in algebraic skills need no longer prevent students from
understanding ideas in more advanced mathematics. Computer can help make
higher mathematics more accessible.

= Mathematics learning can become more active and dynamic, hence more
effective. Computers are useful to focus on important concepts rather than
routine calculation.

= Students can explore mathematics on their own, to ask and answer countless
“what if”” questions. Student-generated mathematical ideas can thrive.

= Time invested in mathematics study can build long-lasting intuition and
insight, not just short-lived strategies for calculation. The balance of learning

can be shifted toward understanding, insight, and mathematical intuition.

Research findings related to the software used for the learning of mathematics are
discussed later. Most of the research findings revealed that dynamic software can be
used successfully to help students for identifying relationships and making
conjectures. Researchers expressed very positive feelings about the use of the
dynamic software in the courses. Utilization of this kind of software enabled students
to move, draw and manipulate objects, moreover they could also have the chance of

visualizing the relationships.

Healey and Sutherland (1991) believed that spreadsheets prepared with excel can
offer the potential to encourage pupils to explore and express mathematical ideas.
Mayes (1995) compared students in traditional lecture classes in college algebra with
students in classes using DERIVE which is a kind of demonstration device. Results

revealed that, students who used DERIVE outperformed the tasks over those who
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were engaging with the traditional lecture classes with respect to visualization,
problem solving and inductive reasoning. Similarly, Forgasz and Prince (2000)
indicate that the most commonly used mathematics-specific programs in grades 7—10
in Victorian schools were Geometer’s sketchpad and the CD-ROMs accompanying
textbooks (15 teachers), followed by Graphmatica and Maths Blaster. The students’
responses to the types of software used for learning mathematics corresponded

closely with their teachers’ responses.

2.4 CAI and Achievement

The widespread usage of computers by educators to support teaching has been
dramatic over the last thirty years. A lot of research has been conducted on the
effects of computer use on student achievement, attitude, and other variables.
However, many educational stakeholders still continue to search the evidence on the
positive effects of CAI on student learning before implementing the computer
technologies into educational settings. In the case of TRNC, the researcher of this
study belived to examine the available literature on the effectiveness of computer-
assisted instruction which is an area that needs a concrete evidence to show the
effectiveness of computers in education. Thus, the following serves to represent a
sample of the studies on the impacts of computer-assisted instruction on achievement

and learning.

There is a large enough data to show the usefulness of educational technologies that
they are capable to improve the students’ achievement. Most of the studies of
computer use in mathematics education have largely examined clearly pioneering
situations, usually linked to development projects of same type. Equally, the focus

of these studies has been mainly on student cognition and computer interaction.

The meta-analyses of the 1980s produced the conclusion that, programs of computer-
based instruction have positive evidence in the evaluation literature (Kulik, 1994).
Similarly, Burns and Bozeman (1981) provides the results of a meta-analysis of 40
studies that compared the effectiveness of traditional instruction alone with a

combination of traditional instruction and computer-assisted instruction on students'
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mathematics achievement. Results showed that the combined traditional-CAl
approach was significantly more effective. Specifically they drew the following

conclusions:

1. A mathematics instruction combined with the CAI was significantly more
effective in developing student achievement, than was an instruction only
traditional teaching methods with raising arithmetic achievement by .37
standard deviation

2. CAI with drill and practice were significantly more effective in promoting
increased student achievement among high achievers and low achievers and
in both elementary and secondary graders. Whereas the moderate achievers

were effected by the supplementary CAL (p.37)

Likewise, Hasselbring (1984) summarized results of research studies and meta-
analyses on the effects of computer-based instruction on student achievement and
attitudes, where results favor the use of Computer Based Instruction over traditional

instruction.

Mevarech and Rich (1985), conducted a three-year study on the effects of CAI on
disadvantaged third, fourth, and fifth grade Israeli students. The study divided the
participants into two groups; one group receiving traditional mathematics instruction
supplemented by CAI and the other receiving traditional mathematics instruction
only. Results which compared the type of instruction to grade level and gender on the
Israeli Ministry of Education's Arithmetic Achievement Test, showed that at all three
grade levels, CAI students scored significantly higher on arithmetic achievement

than students who received traditional instruction only.

Mokros and Tinker (1987) conducted studies to conclude how middle school
students learn graphing skills through microcomputer-based laboratories. Results of
the study pointed out that the scores on graphing items were significantly improved
in students’ ability to interpret and use graphs from pretests to posttests when the

microcomputer-based laboratory were used.
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Ganguli (1990) explored the effectiveness of the microcomputer in the form of
demonstration tool on the achievement and attitudes. Participants of the study were
college students in the intermediate algebra class in which two classes were taught
chosen units with teacher-demonstrated microcomputer graphs and two classes were
taught the same chosen units with graphs drawn by the teacher on the chalkboard.
After completion of five weeks of teaching, a 16-item multiple-choice posttest was
conducted; at the end of the quarter, a two-hour comprehensive examination was
administered. Results of the study indicated that the treatment effect was significant

for the comprehensive examination but not for the posttest.

The results of Cotton’s study in the year 1991 (cited in Tran, 2001) was that the use
of computer-assisted instruction, as a supplement to traditional, teacher-directed
instruction, produces higher achievement compared to those to traditional instruction.
Moreover, results were also valid for students of different ages and learning abilities

in different subject matters.

Randel, Morris, Wetzel, & Whithill (1992) examined 68 studies in their review
research conducted before 1984 on the difference between games/simulation and
traditional instruction in student performance. Among all of the studies, only eight
studies focused on mathematics. Results revealed that, in seven out of eight studies,
use of games in mathematics lessons is superior to traditional instruction for
improving math achievement. Kulik (1994) indicated that use of certain computer-
based instruction programs raised student achievement at least 1.4 years after 10

months of use.

Lee and Smith (1995, as cited in Croom, 1997), using the results from the National
Assessment of Educational Progress (NAEP), found that at schools where
nontraditional “restructuring” practices were implemented, students had higher
achievement scores in mathematics than students in more traditional schools.
Similarly, Wenglinski (1998) found that advanced way of utilization of computers
caused to increased student achievement in mathematics for both forth and eighth

grade students.
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In Parr (2000)’s review report on computer-assisted learning indicated that ILSs or
any form of CAI has a significant impact on basic math skills acquisition on

secondary school students.

Kulik (2003), a researcher at the University of Michigan, reviewed the evaluation
studies in elementary and secondary levels published during 1990s. His research
integrated the findings in 61 controlled evaluation studies in six areas: (a) integrated
learning systems; (b) reading management systems; (c) writing programs for
teaching reading; (d) word processing and Internet resources; (e) microcomputer
based laboratories; and (f) science tutoring and simulations. Only 16 studies are
reviewed for conclusions about the effectiveness of CAI using integrated learning
systems (ILSs) on reading and mathematics achievement of elementary and
secondary grade students. Seven of those studies examined mathematics learning
alone whereas the remaining nine studies examined effects in both mathematics and
reading. Kulik found ILS was at least as effective as traditional instruction. Effect
sizes were changes between 0.14 and 1.05 (see Table 2.1). Of all studies McCart

(1996)’s study was large enough to be considered educationally meaningful.

In their project Reimer and Mayer (2005) uses virtual manipulation through
computer screen in mathematics for 34 grade students to investigate the effects of
using several virtual manipulative computer applets on students’ achievement and
attitudes for instructing the fraction unit. Results of students’ interviews and attitude

surveys pointed out that the computer-based virtual manipulative

1. helped students in the experimental group understand the fractions with
the help of immediate and specific feedback

2. were much more easier and faster than paper-pencil based manipulative

3. improved students’ enjoyment while learning mathematics

4. increased positive attitudes toward mathematics. (p.17)
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Table 2.1.

Study features and effect sizes in 7 evaluation reports on integrated learning systems (ILSs) in mathematics

(Source: Kulik (2003))

Study Duration Grade level Location Source of ILS Sample size  Achievement
effect size

Clariana (1996) 1 school year 5 Western U.S.  Jostens Learning 873 students 0.40
Corporation

Fletcher, Hawley, & 71 school days 3,5 Canada Milliken Math 79 students 0.40

Piele (1990) Sequences

Howell (1996) 1 school year 6-8 Georgia Jostens Learning 131 students 0.14
Corporation

Laub (1995) 7 months 4-5 Pennsylvania ~ CCC Success Maker 993 students 0.56

McCart (1996) 6 months 8 New Jersey WICAT Systems 52 students 1.05

Spencer (1999) 5 years 2-3 Michigan Jostens Learning 92 students 0.37
Corporation

Stevens (1991) 1 year 3-5 Texas Jostens Learning 180 students 0.54

Corporation
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Nguyen, Hsieh, and Allen (2006) described an experimental study with combination
of qualitative and quantitative methods that was conducted to determine whether
middle-school children in rural areas of Southern Texas given the experience of web-
based assessment and practice would acquire mathematics skills and positive
mathematics attitude. Nguyen et al. reported that the experimental group showed
more improvement on problem solving skills, reducement anxiety in test taking and
more motivation to learn mathematics, while the control group showed no noticeable

change neither in performance nor attitude.

Meta-analysis research by Liao (2007), synthesize fifty-two research studies
comparing the effects of computer-assisted instruction (CAI) versus traditional
instruction (TI) on students’ achievement in Taiwan. Results of the study indicated
positive effects of CAI in instruction compared to traditional instruction in Taiwan.
The author added that the findings of the study revealed that CAI is benefical for the

students in developing countries such as Taiwan.

2.5 Effects of CAI on Student Attitude toward Mathematics

Wlodkowski (1995) stated, “A useful functional definition of an attitude is that it is a
combination of a perception with judgment that often results in an emotion that
influences behavior.” (p. 73). Several authors identified the relationship between
attitude and learning (Allen, 1986; LeFrancois, 1994; Hamby, 1986). Wlodkowski
(1995) added, “The learner attitudes towards the general learning environment,
instructor, subject matter, and self” are main elements of learning process
(Wlodkowski, 1995, p.21). Attitudes toward mathematics, refers to the level of like

or dislike felt by an individual toward mathematics (Aiken, 1963).

A strong command of meaningful mathematical content and a positive attitude
toward the subject are critical attributes for educators charged with teaching
mathematics. Student's belief that mathematics has utility in his or her life and the
teacher's belief that students should be active participants in learning and doing

mathematics are important components in building an affinity to mathematics.
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The assessment of attitudes toward mathematics would be of less concern if attitude
were not thought to affect performance in some way. The connection between
attitudes and performance is definitely the result of a mutual effect, in that attitudes

influence achievement and achievement in turn influences attitudes (Neal, 1969).

Bernstein (1964) maintained that if certain feelings are experienced for a time they
will lead to a particular self-image on the part of the student, a self-image which will
influence his expectation of future performance and affect his actual performance.
The relationship of attitudes, which are integrally related to expectations, to
performance appears to be especially important in mathematics learning. Brown and
Abell (1965) showed that the correlation between student attitude toward a subject
and achievement in that subject was higher for arithmetic than for spelling, reading,

or language (Aiken, 1970).

Extensive data was collected from an international study performed by Husen (1967)
to assess the mathematics achievement of students in a dozen countries. In that study
attitude of students towards mathematics is analyzed in relation with the personality
and social factors such as anxiety, intellective factors, social factors, parental

influences, and sex differences.

The literature published since 1992 also affirms that affective factors and beliefs
impact on student learning: in general positive attitudes and beliefs and intrinsic
motivation are reflected in increased effort in learning and greater persistence.
McLeod (1992), who provides a careful analysis of previous research on affect in
mathematics education, is adamant that affective matters play an essential role in
mathematics learning. Besides, mathematics education research can be strengthened
if researchers integrate affective issues into studies of cognition and instruction. In

addition to this, newly published research reports have pointed out that changes are
needed in the means of mathematics teaching. Conventional methods of instruction
do not transmit mathematical problems to the reality of world, assist students think

about pragmatic situations, or facilitate students to produce and pose their own
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explanations. Consequently, students may become unenthusiastic and unrelated with

developing an overall negative attitude towards mathematics and technology.

In recent years much concentration has been focused on the restructuring of
mathematics education with the help of technology. Students who can occasionally
use computers as supplementary tools during the classroom hours in mathematics
course developed more positive attitudes toward mathematics. As Cotton (1991)
indicated the use of CAI compared to traditional instruction leads to more positive
student attitudes. Shapiro (1962) found that perseverance toward solutions to
arithmetic problems was higher in elementary school children who like mathematics

more than in those who disliked it; girls as a group were more persevering than boys.

Foley (1987) designed a study on the effects of using a CAI model in the two general
mathematics courses at high school level. Results of that study for a period of nine
weeks on the achievement of students indicated that the CAI model used would not
make a significant difference in mathematical achievement. But a similar study by
Hurts (1986) stated just the opposite results with Foleys’. Hurts showed that CAI
model applied for three months had a significant effect on academic performance of
students in a mathematics lesson. Perhaps, the only difference between the two cases,
that is a slight difference in the duration of the CAI model applied, may be
considered as the main reason for the controversy of the results of the two studies.
Another important reason can be considered as the previous background of students

about computers and their attitudes towards the computers.

Glikman (2000) investigated student attitude toward mathematics that were exposed
to CAl in a college level Intermediate Algebra course. Results indicated that CAI
students had gained more confidence and had less anxiety towards mathematics
whereas students in the traditional instructional group had no significant change in

either confidence or anxiety at the end of the experiment.

Similarly, the study conducted by Akinsola and Animasahun (2007) comparing the

achievement and attitudes in a secondary school mathematics course using a CAI
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group and traditional taught group, showed that CAI based simulation- game
environment group had more positive attitudes towards mathematics when the

experiment was completed.

2.6 Effects of CAI on Student Attitude toward Computer-Assisted
Learning

In introducing computer-assisted instruction tools a method of teaching in schools, it
becomes important to investigate what attitudes students have regarding computer-
assisted learning. Looper (2006) defined the attitude as “...a mental position relative
to a way of thinking or being”. Shaw and Wright (1967) described attitude as “an
enduring predisposition to behave in a consistent way toward a given class of

objects”.

According to Ruffin (2000), students’ positive attitude toward CAI plays a key role
for the success of CAI implementation. Most of the researchers were concentrated on
the “attitude toward computers” as a demographic variable in the CAI related studies.
For example, Kulik and Kulik conducted a meta-analysis study in 1991 to investigate
the relation between computer-based instruction and achievement, attitudes. Results
showed that CBI usually produced positive effects on learners of all ages, from
children to adults. The authors also add, CBI produced small but positive changes in

student attitudes toward teaching and computers.

In his dissertation study Bush (1991) hypothesized that “students utilizing CAI will
have a significantly higher positive attitude-toward computer-attitude instruction
than non-computer user” and the statistical analysis resulted in no significant
differences between the groups which did not support the overall literature
suggesting that attitudes towards computers will improve if subjects have

experienced computer-assisted instruction as a form of treatment.

Szabo and Poohkay (1996) investigated the effects of animation in a geometry lesson

and on the students’ attitudes towards the CBI. Three groups of students were
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participated in the study: text-only group, text with static graphics group and texts
with animated graphics group. The animation group outperformed both of the other
group on the posttest scores. However, attitudes toward CBI were higher for both of
methods including illustrations when compared to the text only format (as cited in

Sundruck, 2003).

Ruffin (2000) investigated the relationship between demographic variables and
student attitudes toward computer-aided instruction. Attitude toward computers,
average daily exposure to computers and computer-literacy courses are the

significant variables that influence the attitude toward CAL

Another study which was conducted by Vale (2001) support Ruffin’s study, results
of the study indicated that the length of time using computer in mathematics and the
nature of the learning environment are two factors that impact the students’ attitude
toward computer-based mathematics. Furthermore, analysis of the study revealed
that girls who rate themselves highly in “achievement in computing” are more likely
to have a positive attitude towards computer-based mathematics although the overall

results showed that girls perceived the CBL environment less favorably than boys.

2.7 CAI and Retention

Duration of active learning and distributed practice of academic content has
influenced the level of academic retention (Belfiore, Skinner & Ferkins, 1995). The
level of retention of mathematical knowledge also depends on the type of teaching
method. Instructional methods that allow students to participate actively to learning
process are the only significant variables which has an impact on the long-term
retention. Lecture continues to be the most prevalent teaching mode in secondary
and higher education; despite overwhelming evidence that it produces the lowest
degree of retention for most learners. According to “Dale’s cone of experiences” the
highest retention rates are devoted to discussion, practicing by doing, and teach

others with the respective percentages 50%, 75% and 90% (Lalley & Miller, 2006).
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In one of the earliest study Edwards, Norton, Taylor, Weiss and Dusseldorp (1975, as
cited in Spies, 1997) stated that only three research studies among 33 investigated the
retention as a research variable in the frame of computer-assisted instruction. Results

indicated that traditional is superior to CAL

Hawlwy (1984) indicated that computers had a short term impact on mathematics
achievement which was not maintained one month later. Cartnal (1999) compared
the two different teaching methods based on retention rate and results indicated that
no significant difference in students’ retention mean scores for traditional and
computer-assisted mathematics course. A study by Tawfik (2005) supports these
findings that there were no significant relation between method of instruction

(tradition instruction vs. CAI) and retention.

Contrary to the above results, Brenluin (1992) conducted a study to examine the
effects of computer-aided instruction on the understanding and retention of
polygonal areas concepts in high-school geometry. The results of the study indicated
that the rate of retention decay was significantly slower for the experimental group
on all abiliy levels (remedial, average, and accelerated). Further statical analysis
revealed that the experimental group posted higher overall retention scores.
Similarly, Speis (1997) indicated that the generative approach with CAI is much

more effective on the student’s retention of multiplication facts over long term.

2.8 Research on CAI in Turkey

As mentioned above computers’ use is in increasing all over the world. In the last
three decades, computer technologies have developed rapidly and intensively. By
this swift growth, integratation of information technologies into the teaching and
learning activities has become possible and finacally manageable. These
advancements of computer technologies have changed the instructional strategies
that the teachers followed in their lectures and the ways students learn. Various
schools, including those in Turkey, are now moving towards using computers to

improve the quality of teaching and learning. Instructional technology is a newly
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developed field in Turkey. It was the last few decades that some attempts have been

made both by graduates of universities and MONE.

There are many studies in Turkey’s education system that support the effectiveness
of computers at different grade levels and subject areas mainly science education,
physic education and mathematics education. Several studies with different outcomes
will now be explicitly shown. For example in science education case, a study
conducted by Yalcinalp, Geban, and Ozkan (1995) investigated the effectiveness of
computer tutoring program on student achievement and attitudes in a secondary
school in Ankara, Turkey. Subjects were the 101 eighth grade students in a general
science course. Students were randomly assigned into two groups by researchers.
The experimental group was consisted of 51 students and the control group was
consisted of 50 students. Students in the experimental group exposed to the
researcher-developed tutorial program about mole-number-mass interrelations in
elements and compounds instruction. Computer-based tutorials were lasted two
hours per week and the total intervention was lasted four weeks. On the other hand,
students in the control group received the recitation sessions during the same period.
Results of the study indicated that, the experimental group of students outperformed
the control group of students on the achievement tests and the attitude scales.
Addition to these, effect size of the chemistry concepts test was 0.42 and the effect

size of the attitudes toward chemistry scale was 0.33.

Yildirim, Ozden, and Aksu (2001) conducted a study on chemistry education related
to the acquisition of knowledge and retention. The study was compared the
traditional teaching media and hypermedia learning environments in the chemistry
lesons of the selected units. Pre, post test and delayed post test of the treatment-
control group design were used in the study in order to investigate the effect of
hypermedia learning environment on the stusnets’ achievement in mathematics.
Results of the study indicated that students’ chemistry achievement increased with

the hypermedia learning environment.

Similarly, an experimental study conducted by Altin (2002) to search the effects of
using Computer Assisted Experimental Method and Concept Mapping Method in
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two different ways on the : in the separate classes and in the same class level of the
high school students. The dependent variables of the study were the achievement, the
concept learning and the retention. Results of the study revealed that using
Computer Assisted Experimental Method while teaching physics had positive and
significant effect on high school students’ achievements. The results of post-test
showed that mathematics achievement mean scores of the students who were
exposed Computer Assisted Experimental method were significantly higher than the
students in the control group where they followed the traditional teaching methods
namely lecturing. The study also indicated that using Computer Assisted
Experimental Method while teaching physics had positive and significant effect on
students’ concept learning. Additionally, a significant difference in the level of
retention was found between the experimental groups and the control group in favor

of the experimental groups.

Sezer (1989) investigated the effectiveness of the CAI on the mathematics
achievement of 5™ grade mathematics students. The study concluded that the group
of students, which was educated by computers, had higher achievements when

compared to the group, which was educated traditionally.

Tanacan (1994) compared the effects of CAI with the Traditional Based Instruction
(TBI) in 7™ grade related to first degree equation with one unknown. He concluded
that the gain scores of the mathematics achievement test on equations unit were
significantly higher in the group of students who was exposed to CAI than the group

of students who was exposed TBI.

A study conducted by Erdogan (2000) revealed that computer-based concept
mapping teaching method is highly effective in increasing the achievement of

mathematics comparing to conventional teaching methods.

The qualitative study by Budak (2000) investigated the effects of computer-assisted
instruction on the 9™ grade students’ mathematics performance on the numbers.
Based on the document analysis of the observations and interviews suggest that
computer assisted instruction can be used to improve students’ inquiry and problem
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solving abilities. The author added that computer-assisted instruction tool effect the
experimental group of students’ achievement on numbers compared to control group

of students’ achievement.

Nazligicek (2000) aimed to improve problem solving performance of 8" grade
students in probability using computer-assisted instruction. Instructional software
that was developed for the study was used for solving probability problems in three
knowledge bases: domain-specific, general and strategic knowledge. Results
indicated that the mean score of post-test results were significantly higher than pre-
test results both for the conceptual and algorithmic part. At the end of the study, it
was shown that computer-assisted instruction was effective on increasing student’s

performance as well as fostering conceptual development on probability.

Onder (2001) assessed the effectiveness of computerized instruction compared to
traditional instruction methods on the 7™ grade students’ achievement in geometry
lessons. One group with 31 students was designated as the experimental group and
one group as the control group, with a total sample consisting of 62 students. The
experimental group was given CAI in geometry topics for a four lesson hour period
using LOGO writer (version 2.0) and Ms Excel courseware. The control group was
taught the same geometry topic using traditional instructional methods. An analysis
of pretest and posttest scores revealed that the experimental group improved its

achievement tests scores.

In another research carried out by Isiksal (2002), it was mentioned that the students
who followed the Autograph Based Instruction had significantly higher achievement
scores than students taught by traditionally based instruction. Likewise, Isiksal and
Askar (2005) conducted a study to investigate the effectiveness of spreadsheet and
dynamic geometry software on the mathematics achievement and mathematics self-
efficacy of 7™ grade students. The researchers explored two computer programs:
Autograph and Excel and traditional instruction. They found that Autograph group of
students and traditional group of students had significantly greater mean scores than
the Excel group of students with respect to mathematics achievement. When they
compared the Autograph based instruction and traditional instruction then the results
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revealed that Autograph group had significantly greater mean scores than the
traditional group. However, there was no significant mean difference between the

three groups with respect to mathematics self-efficacy.

Akoglu (2003) conducted a similar study with the current study for 4t grade students
on the fraction unit. The experimental group of students was instructed with
computer-assisted instructional tool by using computers. The control group of
students did not use the computers and worked on more conventional teaching
methods such as lecturing. Pretest and posttest were given to both groups. The results
showed that the students in the CAI group scored significantly higher on the posttest.
Additionally, Akoglu indicated that CAI was also effective on the students’

motivation and individual learning pace.

Yenitepe and Karadag (2003) stated that Computer-Aided Teaching had significantly
positive effect on students’ achievement on trigonometry unit comparing to
conventional teaching in mathematics lessons. Another study of similar type was
conducted by Coban in 2001 who found that utilizing CAI with handouts was more
effective than both CAI without handouts and traditional instruction. However,
Coban indicated no significant change in attitudes towards mathematics for all

groups.

Another study on the effects of computer-assisted instruction on students’
achievement and retention was prepared by Akin Efendioglu (Efendioglu, 2006).
Similar to current study Efendioglu’s subjects were 107 fourth grade primary
students in Emine Sapmaz Primary School in Adana, Turkey. One classroom was
randomly assigned as an experimental group to study geometry with computer based
instruction tutorial (CBIT) method. The randomly assigned second classroom was
served as a control group and they followed the same geometry unit with whole class
teaching (WCT) method. Efendioglu gave each group pretest and posttest. The
intervention period lasted three weeks. The group that received the computer-based
instruction with courseware on the geometry topics: triangle, square, rectangle scored
significantly higher on posttest than the group that did not receive the computer-
based instruction. The author draws the same conclusion with the current study that
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no significant difference on the retention test was found between those students who

received the CBIT and those who received the WCT.

Baki and Guveli (2007) conducted a study to develop a web-based mathematics
teaching (WBMT) material and to evaluate the effectiveness of the WBMT material
for 9 grade students learning the concept of functions. Although the results of the
posttest scores revealed no significant difference between the control group and the
WBMT group, they concluded that the educational technology in the form of WBMT

does not negatively affect learning.

A recent thesis study conducted by Yigit (2007) used a pretest-posttest design to
evaluate the impact of educational computer games on 2" grade students’
mathematics achievement and retention. The educational software Tux Math
Scrabble and Treasure Hunt Math were used in the experimental group and paper and
pencil based traditional methods were used in the control group. Forty-seven students
participated in the study. The experimental group of 22 students received 4 lesson
hours of instruction using educational games. A control group of 25 students was
taught four operations using traditional instruction methods for total 4 hours. At the
end of the study, posttest compared achievement scores of both groups and indicated
that the using educational games did not lead to higher test scores. Similarly with the
current study, retention test conducted after two weeks of the completion of the
intervention. Although the results of Yigit’s study did not produce any significant
differences, there was evidence that the educational games used mathematics lessons

had a positive impact on students’ mathematics performance.

A few examples of studies about CAI, which have been conducted to explore the
effects of attitudes towards mathematics in Turkey, show an agreement with the
other studies stated before. Koksal (1988), who performed a pre-test post-test control
group design in a study that is conducted to investigate the effect of CAI on
mathematics achievements of students and their attitudes toward computer and
mathematics, find out that scores of the students in CAI group was significantly

higher than the students in traditional instruction groups.
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In his thesis study, Kili¢ (2007) compared three instructional approaches: traditional
instruction versus Webquest assisted cooperative learning versus cooperative
learning method on teaching mathematics to fifth graders. The study lasted one
academic year with 67 fifth grade students. Results of the study revealed that the
Webquest assisted cooperative group’s achievement and attitudes were significantly

higher than those in traditional and cooperative learning method groups.

A similar study with the current research which was conducted by Gokciil (2007)
investigated the effects of computer-based instruction that was designed according to
Keller’s ARCS motivational model on the academic achievement and retention in 6™
grade mathematics lesson. Results indicated similar findings with the current study
that the control group (traditional instruction) outperformed the experimental group

(CAI) on the retention test performance.

Since the advancements in technology are inevitably reflected in educational
systems, some competitive schools in Turkey have completed their hardware and
software needs to utilize the information technologies in education (Ertkin &
Giilsecen, 2001). There is significant amount of research in Turkey that suggests
computer-assisted instruction improved student achievement, in general, and in
mathematics achievement, in particular. Similarly, much of this research has shown
that CAI promotes more positive attitudes towards the subject matter being taught. In
the case of retention, findings of research studies have been little bit problematic and
varied. However, the use of computer software in Turkey's primary and secondary
education is still at an early stage. The lack of financial resources, lack of appropriate
planning, and lack of adequate software are some of the major problems that need to

be overcome.

2.9 Summary

The above is a part of broad literature that is thought to be necessary to have a
general theoretical and conceptual background on the computer usage and
effectiveness in the field of education particularly in the mathematics teaching and

learning activities. Technology has great impact on every dimension of our daily life.
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Education is just one of these areas where computers were introduced as a teaching
tool for the enrichment and support of subject matters. With the help of computers,
students are expected to improve their understanding, creativity, problem solving

skills, and retention. Thus they will have a chance to be more active learner.

Literature provides considerably much empirical findings about the effectiveness of
computers against conventional style of teaching in the classrooms all over the
world. Both the national and international studies strongly suggest that the positive
relationship between the use of computer-assisted instruction and student
achievement (Cotton, 1991; Ersoy, 2002a; Gokciil, 2007; Kulik, 2003; Papert, 1980;
Parr, 2000; Usun, 2006).

Unlike the broad evidence in the world wide context, there is no such a scientific
study in TRNC to investigate the integration of computers in education. Based on
the works of a number of studies in the world, it was hypothesized that the
introduction of educational software in mathematics lessons will provide viable
alternative for enhancing learning in mathematics lessons in TRNC mathematics
lessons. In this way it is assumed to prevent the possible educational problems and to
enhance the students’ achievement, attitudes and retention in 4t grade mathematics

lessons.

55



CHAPTER III

METHOD

The purpose of this study was to examine the impact of computer assisted instruction
with the software Frizbi Mathematics 4 on fourth grade students’ achievement,
attitudes and retention in mathematics lessons. This chapter presents the
methodology of the study. First, the overall design of the study is presented, and this
is followed by research questions, hypotheses, sample of the study, variables of the
study, and data collection instruments. Then, data collection and data analysis

procedures are explained. Finally, limitations of the study are discussed.

3.1 Overall Research Design of the Study

In this study quasi-experimental research design was used in order to investigate the
impacts of the Frizbi Mathematics 4 educational software on the 4™ grade students’
mathematics achievement, mathematics attitude, computer assisted learning attitude,
and retention. A quasi-experimental research design was utilized becouse random
assisgnment of subjects to the experimental and control groups was not possiple in

the current study.

Similar to the great amount of research studies on the impacts of computer assisted
instruction, this study is also based on the quasi-experimental research design where
the researcher analyzes the effects of independent variable on one or more dependent
variables (Fraenkel & Wallen, 2000). The computer-assisted instruction implemented
in the experimental group was the independent variable and the dependent variables
were: achievement, attitudes towards mathematics, attitudes towards computer assis-

-ted learning and retention.
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During the study in the experimental group computer-based instruction using
computer-assisted, drill-and- practice software called Frizbi Mathematics 4 was used
as a supplementary teaching tool. On the other hand, the control group was instructed

through traditional teaching method during the study.

The study was set in a state primary school, “Sht. Osman Ahmet” primary school in
TRNC. Among 47 state primary schools, this school was chosen deliberately because
this was the only state primary school with a computer laboratory. All fourth grade
students (N = 55) were the participants of this study throughout the spring semester
of the 2005-2006 academic year.

The students were assigned to two classes randomly by the school administration
when they started the 4t grade and the classes were heterogeneous. One of the
classes was named “Yellow” with 28 students and the other class was named “Red”

with 27 students with two different mathematics teachers, one for each class.

At the beginning of the spring semester, all the participants ( students from the class
“Yellow” and the class “Red” ) were divided into two groups, experimental and
control, by using the matching-only pretest-posttest control group design method to
ensure the group equivalence (Fraenkel & Wallen, 2000). While selecting the
members of each matched pair, the following matching variables were taken into
consideration: students’ previous year mathematics achievement grades, pre-
Mathematics Achievement Test 1 scores (PMATI1), Mathematics Attitude Scale
(MAS) scores, Computer Assisted Learning Attitude Scale (CALAS) scores and the
experience of the class teachers. In order to select students to be in the groups
(experimental and control) matching variables were combined and put into a formula
(matching score = 0.4 X (previous year mathematics grade) + 0.3 X (PMAT1) + 0.2 X
(MAS) + 0.1 x (CALAS)) to obtain a standard score for each student. Then students
who have the same score were assigned either to the experimental or to the control
group. Therefore, based on pre-test results a group of students are formed for the
experimental, which serves as the experimental group, and the matched pair of the
students formed the comparison group, which serves as the control group. That is to

say, each matched pair of student in each class (Yellow and Red) was
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assigned either to the experimental group (CAI) or to the control group (TI)
according to their previous year mathematics grades, pre-test achievement scores,
mathematics attitude scale scores, computer assisted learning attitude scale scores
and the experiences of the class teachers. The 3™ grade mathematics achievement
scores of the subjects were obtained from the grade report forms of the school
records. The mean scores of matching scores of control and experimental groups
were not significantly different at .05 level. After the mechanical matching was
completed for the entire sample, equivalency of each group was checked on each

matching variable (Fraenkel & Wallen, 2000).

The study was carried out during the spring semester of the 2005-2006 academic
year. Spring semester commences in middle of February and continues till the
beginning of June. The curriculum offers 15 weeks for teaching and 6 lesson hours in
a week is devoted for mathematics lessons. Among 6 lesson hours of mathematics
lessons, 4 hours were devoted to the unit explanation and both experimental and
control group of students received the instruction on the treatment units by the
teachers. All the students were taught the same mathematics content with the same
textbook in the same period of time and the content of each unit was presented with
traditional teaching methods based on the text-book “4.Sinif Matematik Ders Kitab1”
(Cankoy, 2005). After the unit was presented by class teachers, the experimental
group did the exercises with the educational software Frizbi Mathematics 4, whereas
control group with the text-book and/or teacher-made text materials. Experimental
group was guided by the researcher twice a week however, the rest of the students
which serves a control group was taught by the class teachers. The students in the
control group were also allowed to work with the software Frizbi Mathematics 4
after the retention tests were administrated in order to eliminate their deprivation and

demoralization.

The study was carried on three units: “Multiplication of Natural Numbers”,
“Division of Natural Numbers” and “Fractions”. At the beginning of each unit, a
mathematics achievement test was given as a pretest (PMATI, PMAT2, and

PMAT?3) and at the end of each unit; a mathematics achievement test was given as a
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posttest (MATP1, MATP2, and MATP3) to both the experimental and control
groups. In addition to the achievement tests, mathematics attitude scale (MAS), and
computer assisted learning attitude scale (CALAS) were also implemented to the

students of both groups both at the beginning and at the end of the study.

Four months after the completion of the treatment, both groups were once more
given the achievement tests (MATR1, MATR2, and MATR3) in order to assess the

retained mathematics achievement.
Figure 3.1 summarizes the overall research design that was followed throughout the

study and provides figural demonstration of the group structures and the

implementation of instruments.
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" administered at the beginning of the treatment and they were used to match subjects

Figure 3.1. Figural representation of research design of the study.

60



3.2 Research Questions

The purpose of this study was to find out the effects of computer assisted instruction
on 4™ grade students’ mathematics achievement in immediate and retained periods.
Additionally, the study also aimed to find out the effects of computer assisted
instruction on students’ attitudes towards mathematics and computer assisted

learning. Particularly, this study aimed to answer the following research questions.

Research Question 1: Is there a significant difference between the achievement
posttest scores of the students exposed to Computer Assisted Instruction with the
Frizbi Mathematics 4 and those who were exposed to traditional instruction with

textbook?

Research Question 2: Is there a significant difference between the mathematics
attitude scale post scores of the students exposed to computer assisted instruction
with Frizbi Mathematics 4 and those who were exposed to traditional instruction

with textbook?

Research Question 3: Is there a significant difference between the computer assisted
learning attitude scale post scores of the students exposed to computer assisted
instruction with Frizbi Mathematics 4 and those who were exposed to traditional

instruction with textbook?
Research Question 4: Is there a significant difference between the retention test

scores of the students exposed to computer assisted instruction with the Frizbi

Mathematics 4 and those who were exposed to traditional instruction with textbook?

3.3 Hypotheses

The research questions stated above were tested with the following hypotheses that

are stated in null form.
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Null Hypothesis 1.1: There is no significant difference between the achievement post
test scores of the students exposed to computer assisted instruction with the Frizbi
Mathematics 4 and those who were exposed to traditional instruction with textbook

on unit 1: “Multiplication of Natural Numbers”.

Null Hypothesis 1.2: There is no significant difference between the achievement post
test scores of the students exposed to computer assisted instruction with the Frizbi
Mathematics 4 and those who were exposed to traditional instruction with textbook

on unit 2: “Division of Natural Numbers”.

Null Hypothesis 1.3: There is no significant difference between the achievement post
test scores of the students exposed to computer assisted instruction with the Frizbi
Mathematics 4 and those who were exposed to traditional instruction on unit 3:

“Fractions”.

Null Hypothesis 2: There is no significant mean difference between the mathematics
attitude scale post scores of the students exposed to computer assisted instruction
with Frizbi Mathematics 4 and those who were exposed to traditional instruction

with textbook

Null Hypothesis 3: There is no significant mean difference between the computer
assisted learning attitude scale post scores of the students exposed to computer
assisted instruction with Frizbi Mathematics 4 and those who were exposed to

traditional instruction with textbook

Null Hypothesis 4.1: There is no significant difference between the retention test
scores of the students exposed to computer assisted instruction with the Frizbi
Mathematics 4 and those who were exposed to traditional instruction with textbook

on unit 1: “Multiplication of Natural Numbers”.

Null Hypothesis 4.2: There is no significant difference between the retention test

scores of the students exposed to computer assisted instruction with the Frizbi
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Mathematics 4 and those who were exposed to traditional instruction with textbook

on unit 2: “Division of Natural Numbers”.

Null Hypothesis 4.3: There is no significant difference between the retention test
scores of the students exposed to computer assisted instruction with the Frizbi
Mathematics 4 and those who were exposed to traditional instruction with textbook

on unit 3: “Fractions”.

3.4 Description of Variables

There are five variables in this study. One of them is independent variable, and four

of them are dependent variables. These variables are as follows:

Independent variable: Treatment (Instructional Method): Computer Assisted

Instruction (CAI) with Frizbi Mathematics 4.

Dependent variables: (a) Mathematics achievement, (b) Mathematics attitude,

(c) Computer assisted learning attitude, and (d) Retention.

3.5 The Educational Software: Frizbi Mathematics 4

The Frizbi Mathematics 4 was developed jointly by Halic1t Group and Kog¢ System in
2003. This instructional software is a dynamic creation and investigation tool that
enables students to explore and understand mathematics in alternatives ways, which
is not so easy with the traditional tools. Frizbi Mathematics 4 is an educational tool
that was designed basically to support the 4™ grade mathematics teaching and
learning activities. Frizbi Mathematics 4 was created by considering basic teaching
methods that respond to cultural, psychological and cognitive needs of target group,
as well as the contemporary teaching and learning methods which help students to

gain the positive attitudes towards mathematics.
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Frizbi Mathematics 4 starts with an enjoyable animation-story and the overall design
of the software is oriented around the general problem solving strategies, interactive
exercises about mathematical problems and solutions based on adventure activities.
In addition to the learning sections, in which children solve problems, this program

contains video clips, creativity tools and games associated with real-life experiences.

The most important aspect of the educational software is the content of the software
(Picciano, 1994). Thus, the “Frizbi Mathematic 4 matches curriculum content of the
4™ grade National Mathematics Curriculum in an orderly and engaging manner. All
of these form a comprehensive system suitable for average and gifted students, as
well as for those having difficulty with mathematics. In all stages of the program,
there are “task domains” that were designed based on the discovery learning
principles to enhance students’ mathematics skills. By clicking on areas of the
screen, children can start one of the activities corresponding to one task. Another
characteristic of these “task domains” is that they are providing real life learning
environments for students. Besides, Frizbi Mathematics 4 offers more than 40
interactive exercises for students in each phase of the program. When students have
difficulty with a specific task, the program directs students to the subject matter
explanation phase thus, the connection of “game” and “lesson” are attained.
Feedback and exercises are included at the end of each unit that help students to
evaluate their own knowledge learning. Furthermore, score keeping and performance
reports are provided when needed and also useful information about student
performance is stored for future retrieval. Useful diagnostic or prescriptive analysis

of student performance is also available to both the teacher and the student.

Calculator is accessible in each page of the software except for the test screens since
the program developers support the idea that students should be free to use this
function while participating in the tasks throughout the program. However teacher

should assist the students to use this function in an effective and proper way.

Frizbi Mathematics 4 was designed for utilization in computer laboratory
environment together with teacher guidance. In addition to this, it can be used at

home for individual learning purpose. The teacher can support the usual instructional
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strategies by utilizing Frizbi Mathematics 4 in specified lesson hours with the games
and interactive exercise. In this study, the researcher also, utilized the software in the
proposed way. In addition to this, there are “teacher guide book™ and “student guide
book™ that were prepared particularly to support the Frizbi Mathematics 4 which is
available in both soft and hard copy formats (http//www.frizbi.com, 2007). Before
utilization, teacher can fix the corresponding phases to the classroom teaching
schedule by checking “curriculum map” and then s/he can ask students to navigate
the related sections in the software. Besides, in the teacher’s handbook of the
software, there are also eleven lesson plans which were prepared based on the 4™

grade mathematics curriculum. (http://www.frizbi.com/dokuman/kilavuzlar/mat4/

matdkilavuz_ogretmen.pdf). The teachers can use these lesson plans while they are

making use of the software.

Target group

Frizbi Mathematics 4 was designed for the target group who is following the 4t
grade mathematics curriculum. The students only need basic reading and computer
skills in order to use the software in an effective way. In other words, those students
who have little computer competency can have a chance to use the software easily

since it was designed in a simple and active interface format.

Teaching Methods

Frizbi Mathematics 4 was designed mainly based on problem solving strategies and
discovery learning method throughout the software. According to the discovery
learning method, there is no ready made knowledge, instead, subject content, teacher
support and student participation are planned by means of the basic principles of

student-centered learning.

Cooperative learning in Frizbi Mathematics 4

The software also covers the “chat” system that allows synchronous message
communication among student-student, student-class and student-teacher if the
software is used in the network environment. In this way, Frizbi Mathematics 4 is

good at cooperative learning applications as much as individual utilizations.
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Subject Matter Presentation

The subject matter presentation pages were pre-stored in separate pages at the back
side of the software, thus students; first, meet the subject by participating in
interactive exercises. However, at this stage if the students’ performance is poor then
the software directs them to the subject presentation page that provides explanation
of the units together with sufficient examples. In addition to the explanations, they
can follow the exercises that enable them to reinforce the subject. There is an option
for students to reach the interactive exercises from each unit explanation pages
simply by clicking this option. In this way, it is aimed to gain a dynamic connection

between the subject presentation and the interactive exercises.

The content

Frizbi Mathematics 4 was designed parallel to the curriculum content of the 4t grade
National Mathematics Curriculum and also the software was integrated in the goals
of the curriculum. The content which was prepared by subject specialists reflects the

reliable and contemporary subject knowledge.

Frizbi Mathematics 4 covers the following sections; (a) the broad “task track™ page
that includes interactive exercises, (b) “hints” that help students while participating
in those exercises, (c) eleven “units” which contain the subject matter presentation
pages that were parallel to the content of the 4 grade national mathematics
curriculum, (d) plenty of “exercises” for each unit, and (e) 10 multiple choice “tests”.
Moreover, students can reach the short and clear “help menus” easily from each page

of the software.

Feedback

Voiced, graphical, and visual-thematic feedback were used throughout the software.
Students’ responses are always evaluated with the help of the feedback system. If

their response is right, the program gives positive reinforcement and reward and if it

is wrong it does not provide any reinforcement but explains why it is false.
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Student Evaluation

The program starts with opening animation, and later, the program asks students to
follow a “pre-test”; if the students take the test, responses are recorded, and in this
way teacher can evaluate the student’s pre knowledge. The student works with the
program and after a while when they reach a specific level, “post-test” page will be
activated automatically. If the students take this “post test” their performance

between “pre test” and “post test” will be assessed easily.

Record Keeping

Different record keeping alternatives are presented to students throughout the

software, such as the following:

(a) Name, last name, student number

(b) Interactive exercise performance

(c) Total performance

(d) Test results in respect to date and time
(e) Choices about system settings

The general description of the software and the screenshots are given in the

Appendix A.

Usability of the Frizbi Mathematics 4

In order to assess how well students can use the software and to identify the major
usability problems, usability testing was conducted for Frizbi Mathematics 4. Thus,

this section gives details the usability testing of Frizbi Mathematics 4.

The market of instructional software is growing and the teachers and school
administrators are having difficulties in choosing the appropriate software which
suits their needs best. Among the vast amount of software, it is inevitably needed to
investigate the usability and efficiency of the educational software. Reiser and Dick

(1990) proposed an instructional software evaluation model. This model suggests
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basically making subjective judgments regarding the accuracy of the content and its
consistency to school objectives and to the teaching and technical quality of the
software. Therefore, the software can be evaluated in three different areas namely

content, instructional and technical dimensions.

Within this research study, the software used Frizbi Mathematics 4 was evaluated by
the help of software evaluation rubrics (Picciano, 1994). See Appendix B for the

software evalautaion rubric that was used in the current study.

In order to evaluate the educational usability aspect of the Frizbi Mathematics 4 the
usability test was performed in fall semester of the academic year 2005-2006. ISO
9241-11 (ISO, 1998) defines usability as “the extent to which a product can be used
by specific users to achieve specified goals with effectiveness, efficiency and
satisfaction in a specified context of use”. The usability test of the software had been
examined with five volunteer 4™ grade students in home environment of each student
in different time periods in TRNC. In order to check whether there were any
significant usability problems with the software, the student’s use of the software
was observed by a researcher. While they were using Frizbi Mathematics 4, they
were encouraged to talk about the software and their behaviors were observed by the
researcher. When they finished playing, they were interviewed about their experience
in software playing. In addition to this, to assess usability, users’ performance was
measured, their difficulties with the interface were noted, and their opinions of the
product were asked. The findings from these observations were used in the actual
study to eliminate the possible problems that students might have during the

intervention sessions.

3.6 The Context

The state primary school “Sht. Osman Ahmet” is situated in Gazi Magusa, TRNC
which is equipped with a computer laboratory and located in a middle socio-
economic neighborhood. The school was deliberately chosen for the study with the

help of Talim Terbiye Directorate, Ministry of Education from among a group of
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primary schools (N= 47) by considering the availability of computer laboratory “Sht.
Osman Ahmet” primary school was established in 1974 with the help of the
government of Turkey and was equipped with a computer laboratory in 2005.
Primary education lasts 8 years in TRNC. Primary education is followed by four
years of high school education, leading to a university entrance exam. Like all
schools in TRNC, “Sht. Osman Ahmet” primary school curriculum is also based on
the TRNC National Curriculum. In the year 2005, new mathematics curricula and
text books are developed in cooperation with the committees set up by the
Department of Educational Planning and Program Development which is located
under the Turkish Republic of Northern Cyprus Ministry of National Education and
Culture (NCMONE). Mathematics curricula are designed within the understanding
of student-centered and constructive education. Altough the new curriculum based on
the student-centred approaches, the actual classroom instruction was mainly oriented
around the traditional, examination-centred teaching methods. Integration of
computer laboratories and new technologies into TRNC education system are not
structured yet, and there are only 10 public primary schools which have computer
laboratory all around the TRNC. Students in the schools which have computer
laboratory only followed the computer literacy course. Additionally, there is no

computer-assisted mathematics instruction in the current mathematics curriculum.

3.7 Participants

The subjects of this study were (N = 55) fourth grade students from a state primary
school “Sht. Osman Ahmet” in Gazi Magusa, TRNC. In the spring semester of
academic year 2005-2006, “Sht. Osman Ahmet” primary school had two classes (“4
Red” and “4 Yellow™) of 4™ grade students which consisted of 55 students in total.
Students in both classes were assigned as the subjects of the study; because both of
the class teachers were eager to participate in the study. All the students in both
classes were randomly assigned either to the experimental group or to the control
group with matching. That is to say, the researcher of this study, checked students’
matching scores (students’ previous year mathematics achievement grades, pre-

Mathematics Achievement Test 1 scores (PMATI1), Mathematics Attitude Scale
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(MAS) scores, and Computer Assisted Learning Attitude Scale (CALAS) scores),
matched students on basis of matching scores and assigned matched pairs (one of

each pair to each group).

There were 29 students, 14 students from class “4 Red” and 15 students from class
“4 Yellow”, in the experimental group which received the computer assisted
instruction (CAI) with Frizbi Mathematics 4. The students in control group
consisted of 26 students with 13 students from class “4 Red” and 13 students from
class “4 Yellow”, were exposed with the traditional instructional method (such as
questioning, solving exercises, etc.) during the same period of time with laboratory
sessions. The experimental group carried out sessions with the researcher of this

study. The following table (Table 3.1) summarizes the distribution of subjects.

Table 3.1

Subjects of the study

Groups Class 4 Red Class 4 Yellow Total
Computer assisted 14 15 29

instruction (CAI)

Traditional

instruction (TI) 13 13 26

Total 27 28 55

All the students in the assigned school visit the computer laboratory regularly
throughout the academic year. They have a computer literacy lesson once a week.
Although there is no computer literacy course in the National Curriculum, the school
administration provides computer literacy courses for each grade level. Therefore, all

the participants of the study were capable of using computers properly.
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Two primary grade teachers who were teachers regularly assigned for the 4™ and 5
grade graders participated in the study. Teachers were Turkish Cypriot male with a
four year elementray school teacher education degree from Atatiirk Teacher Training
Academy, TRNC. Class teacher of the class “4 Yellow” has 13 years of experience
in teaching and class teacher of the class “4 Red” has 15 years of experience in
teaching. They are both married and have children. They personally defined their

instructional approach or technique as teacher-centred and examination-oriented.

3.8 Data Collection Instruments

In the present study, the following measuring instruments were used to test the

hypotheses,

e Mathematics Tests: pre-tests (PMATI1, PMAT2, PMAT3), post-tests
(MATP1, MATP2, MATP3), and retention tests (MATR1, MATR2,
MATR3)

e Mathematics Attitude Scale (MAS)

e Computer Assisted Learning Attitude Scale (CALAS)

3.8.1 Mathematics Achievement Tests

Mathematics achievement was measured by the utilization of Mathematics
Achievement Tests that were prepared by the researcher. The units “Multiplication of
Natural Numbers”, “Divisions of Natural Numbers” and “Fractions” were included
in this study. The rest of the 4™ grade mathematics curriculum content was excluded

from the study.

All three pretests were developed by the researcher to determine the students’ prior
knowledge of the selected 4™ grade mathematics units: “Multiplication of Natural
Numbers”, “Division of Natural Numbers” and “Fractions”. Pre mathematics test 1
(PMATT) (see Appendix C) covered the content of first treatment unit which was the
“Multiplication of Natural Numbers”. PMATI1 was also used to equalize the groups

of the study before the implementation: experimental and control groups.
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Pre mathematics test 2 (PMAT?2) (see Appendix D) and pre mathematics test 3
(PMAT3) (see Appendix E) covered the treatment units “Division of Natural
Numbers” and “Fractions”, respectively. Additionally, PMATI, PMAT2, and
PMAT3 were used to compare the scores of post tests (MATP1, MATP2, and
MATP3) (see Appendix F, Appendix G, Appendix H) and retention tests (MATRI,
MATR?2, and MATR3) that were given after the implementation. The three parallel
paper-and-pencil tests were constructed for each treatment units which were
administrated to both groups. Each unit test is given both at the beginning (PMAT]I,
PMAT?2, and PMAT3) and at the end of (MATP1, MATP2, and MATP3) every unit.
Four months after experiment, the same achievement tests that previously served as
pretests were given again to both groups as retention tests (MATR1, MATR2, and
MATR3) to measure the level of retention in mathematics in the selected units. The
pre, post and retention tests for each unit included the same problems with some
variations in numbers and wording. In other words, these three (pre, post and
retention) achievement tests were given to all subjects in different periods of the

study: before, after and four months after the implementation.

Achievement tests covered all the learning outcomes of the corresponding units
“Multiplication of Natural Numbers”, “Divisions of Natural Numbers” and
“Fractions” that were included in the intervention in the current 4™ grade
mathematics curriculum. When building achievement tests, first, test blueprint was
developed for each unit based on the content analysis and then to ensure the content
validity of the tests, each achievement test was checked by math teachers, class

teachers, and a specialist in test construction.

During the test construction process, first, the total number of items of each test was
decided by considering the age of the students and then by the use of test blueprint,
topics and the learning outcomes were listed. Based on the importance of each unit
and the instructional emphasis that was placed on each sub-topic, the number of

items for each unit was determined (See Appendix J, Appendix K, and Appendix L).

The content and the learning outcomes of the three units were obtained from the 4
grade mathematics curriculum which was prepared by the Ministry of Education.
The question selection for each unit was followed by the formation of an item bank.
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Questions in the item bank were prepared and classified by the researcher according
to topics, sub-topics, learning outcomes and levels in the cognitive domain of

Bloom's Taxonomy in Turkish language (Ornstein & Hunkins, 1988).

Parallel forms of the achievement tests, which were used as post tests, were
generated by selecting equivalent items from the item bank. Since the item bank
contained more than one item for each objective, the items that were not used in

pretests were included into posttests.

Mathematics Retention Tests (MATR1, MATR2, and MATR3) (See Appendix A,
Appendix B, and Appendix C) were administrated four months after the treatment to
obtain the retained mathematics achievement and attitude scores of students in both
groups. All three retention tests were almost the same with the pretests and only the

wording and the numbers of the items were changed.

The PMATI1 consisted of questions of Multiplication of Natural Numbers and
initially 30 test items were selected around the specified objectives in the 4™ grade
mathematics curriculum. Similarly, 25 questions of “Divisions of Natural Numbers”

were selected for PMAT?2 and also PMATS3 consisted of 25 questions of “Fractions”.

All the mathematics achievement tests were piloted with a group of students with
similar background and same grade level. There were two main reasons for the
piloting of achievement tests; first to check the clarity and the understandability of
the test items, and secondly to check the reliability coefficient of the tests. In order
to conduct the item analysis, a pilot study was carried out on 75 students who were in
5™ grade. Two different school regions were used, 50 fifth grade students in Sht.
Osman Ahmet” primary school and the rest of the students were from another
primary state school named ‘“Alasya” primary school which has shown similar
breakdowns of the subjects and educational system. The achievement tests were
especially applied to 5™ grade students who had gained the specified objectives of the
treatment units (“Multiplication of Natural Numbers”, “Divisions of Natural
Numbers” and “Fractions”). During the piloting period, first, the PMAT1 was
administrated in one class hour in both of the school districts and one week later,

MATP1 and MATRI for the first unit were completed by the same piloted group of
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students. After one month, the same procedure was followed for the achievement
tests of the second and third unit respectively. In other words, all the achievement
tests (pre, post and retention) were piloted individually and they were administrated

during the class hours with the help of the class teachers of the selected classrooms.

Tests results were analyzed by using the ITEMAN test analysis program. Based on
the test analysis program and the suggestions from the experts, all the tests items
were examined and some of the questions were disregarded or corrected since their

mean scores were low.

The alpha reliability coefficient was found to be .90, .89 and .81 for the PMATI,
PMAT2, and PMATS3, respectively. Cronbach alpha value for the posttests was
calculated .91, .90 and .88 for the MATP1, MATP2, and MATP3 respectively.
Besides, the alpha reliability coefficient was also calculated as .92, .89 and .88 for

the MATR1, MATR2, and MATR3, respectively.

Content validity evidence of the achievement tests were established by a specialist in
mathematics education, class teachers, and an expert in Educational Sciences. Class
teachers and an expert in mathematics teaching checked the tests items, and they
modified and reworded them in the way that students would understand easily.
Beside this, table of specifications (tests blueprints) were used during the
achievement tests construction phase. In addition to this, an expert on measurement
and evaluation reviewed all the items by considering the related course content and

objectives.

The last form of achievement tests were shaped just after the completion of piloting,
validity and reliability studies. The MAT]1 originally consisted of 30 items, and it
was reduced to 25 items; MAT2 and MAT?3 consisted of 25 items and was reduced to
20. The results of the achievement tests were not presented to the students to avoid

test-retests confound.

3.8.2 Attitude Scales

Likert scales are an extremely popular method for measuring attitude (Dwyer, 1993).

In this study, two Likert scale namely Mathematics Attitude Scale (MAS) and
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Computer Assisted Learning Attitude Scale (CALAS) were used to investigate
students’ attitude both towards mathematics and use of computer-assisted learning in

mathematics lessons.

Students’ attitude toward mathematics was investigated by conducting the
Mathematics Attitude Scale (MAS) (see Appendix M). In this respect, using one of
the already developed attitude scales would be convenient for the sake of this study.
In order to find out the students’ attitudes toward mathematics, an attitude scale,
which was developed by Askar in 1986, was chosen. The MAS included items that
were scored using a S-point Likert type scale, ranging from strongly agree, agree, not
certain, disagree, to strongly disagree. The reliability coefficient of the MAS was
found to be as 0.96 by Askar when it was developed and administered to the 204
students in English Preparatory School at METU for the pilot test. The scale was in
Turkish. MAS had one factor named ‘“general attitude toward mathematics” and
there were 20 items, with 10 negative and 10 positive. In scoring, negative items
were calculated in the reverse format. Thus, the total score of MAS is between 20
and 100. The original MAS was ranked on a 5-point Likert, however the first pilot
study showed that font size and the font style of the scale were slightly problematic.
Therefore, the original MAS was modified and some slight changes were made in
regards to the wording and the degree of legibility of the MAS was increased
(Chandler, 2001).

In order to utilize the computers into mathematics teaching, students’ current
attitudes and beliefs towards computer assisted learning need to be considered. In
order to measure the 4™ grade students’ attitudes toward computer supported
learning, an attitude scale “Computer Assisted Learning Attitude Scale” which was

developed by Askar, Yavuz, and Koksal (1991) was administrated (see Appendix N).

Askar, Yavuz and Koksal (1991) developed this scale in a study aimed at developing

an attitude scale measuring attitudes of students, who received computer education at

the stage of primary education, toward computer supported learning. The CALAS

consisted of 10 items that were included in one factor, 8 positive and 2 negative.

Thus, the total score of CALAS is between 10 and 30. Beside this, reliability
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coefficient was found as o0 = 0.81 by Askar et al. that was high enough to be used in
another computer supported learning study. The CALAS were scored using a 3-
point Likert type scale, ranging from “Yes” to “Sometimes” and then to “No” (e.g.,

3=Yes).

Both scales, MAS and CALAS, were piloted in the fall semester of 2005-2006
Academic Year by the researcher herself with the help of the class teachers. Three
different primary schools were selected for the piloting of the attitude scales; two
state primary schools and one private primary school. Since the original mathematics
attitude scale was developed and piloted for the upper grades, it was necessary to

pilot it for the 4™ grade level which was the same grade level of the actual study.

The piloting procedure took place as follows: first, MAS was piloted during October
2005 with 30 fourth grade students at “Sht. Zeki Salih” primary school in order to
check the clarity and understandability of the scale items. On the basis of the piloting
some items in the scale were revised and the format of the scale was redesigned on
the basis of the feedback taken from both the students and class teachers. For
instance, the visual layout of the mathematics attitude scale was modified and also
item 7 “Matematik benim i¢in angaryadir” was reworded to “Matematik benim i¢in
biktirict bir istir” in the scale. In order to assess the reliability of the modified scale,
MAS was piloted for the second time with 63 fourth grade students in “Alasya”
primary school. Simultaneously, a pilot study was carried out also for the computer
assisted learning attitude scale (CALAS) with 85 fourth grade students, 41 of which
were in “Dogu Akdeniz Private Primary School” and 44 of which were in “Alasya”

primary school.

At the end of piloting of attitude scales, the reliability coefficient was calculated as
.89 and .81 for MAS and CALAS, respectively. The reliability analysis was also
carried out on the research sample (N = 55) at the beginning of the intervention and
the reliability coefficient of the pre-MAS (PMAS) was found as .86 and the
reliability coefficient of the post-MAS (MASP) was found as .90 when it was
conducted at the end of the study. The result of the reliability analysis of the attitude
scale was consistent with the result obtained by Askar (1986).
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Similarly, the reliability coefficient of the pre CALAS (PCALAS) was found as .78
and the reliability coefficient of the post CALAS (CALASP) was found as .64 for the

actual subjects of the study.

3.9 Data Collection Procedures

As explained earlier, in this study quantitative data collection methods were used.
The data for the study was collected from the 4t grade students in “Sht. Osman
Ahmet” primary school over a period from February 2006 to October 2006. Based on
the pre tests scores, experimental and control groups were formed through selection

with matching from the available “4 Red” and “4 Yellow” classes.

The consent for permissions to conduct the research and to use the computer
laboratory during the treatment were received from the Ministry of Education and
from the school administration (See Appendix O). For the treatment, the Frizbi
Mathematics 4 was loaded to all 15 computers in the computer laboratory. Since the
program had some sounds effects and the students participated on the program
individually, earflaps were provided and connected to each computer prior to the

beginning of the study.

Since all tests and scales were piloted during the first semester, they were ready for
actual administration with the tested reliability and validity. Thus, one week in
advance the study, all the subjects in the assigned school were asked to respond to
the pre-Mathematics Achievement Test 1 (PMAT1), Mathematics Attitudes Scale
(MAS), and Computer Assisted Learning Attitude Scale (CALAS). Before the
treatment, PMATI1, MAS, and CALAS, were administrated to each class in order to
form the experimental and control groups. Pre-tests scores used to match the pairs of
students. Afterwards, students in each matched pair were then randomly assigned to
the experimental and control groups. After the matching was completed, it was
checked if there were any significant differences among the groups, in terms of
achievements in mathematics, attitude toward mathematics, and attitude toward
computer assisted learning. All the pre-tests were administrated by the researcher
herself before the treatment. The administration of the pre-tests was not done in one
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session but on different time periods. The duration of attitude scales completion was

35 minutes. However students spent 45-55 minutes to do the achievement tests.

During the intervention period, two groups were taught by using the same
mathematics curriculum and books, which were taken from the 4™ grade primary
school curriculum that was prepared by Directory of Talim-Terbiye, Ministry of
Education of TRNC. Two teaching methods were used throughout the study, CAI
and traditional methods. In CAI, students received computer aided activities by using
Frizbi Mathematics 4 software in addition to the actual teaching-learning activities
that were suggested by the TRNC National Primary Mathematics Curriculum. Since
the number of computers in the computer laboratory were limited to 15, the students
in the experimental group did not attend the computer laboratory at the same time.
Students were divided into two sections. They were studying with Frizbi
Mathematics 4 in different time periods such as first lesson period (40 minutes) was
devoted to the experimental group of students who were from the class “Red” and
the second lesson period was devoted to the experimental group of students who
were from the class “Yellow” or vice versa. Experimental group received CAI with
Frizbi Mathematics 4 as a supplementray teaching method. This group first received
teacher-directed, traditional instruction for 4 lesson hours in the classroom and then
CALI for two lesson hours in the computer laboratory. The researcher was present at
all times during the lab sessions and provided assistance to individual students as
needed. Students were required to follow the unit domains to do drill and practices
with Frizbi Mathematics 4 by solving the exercises related to the treatment units. For
instance, if the class teacher was introduced the topic ‘“Multiplication with Natural
Numbers” then students in the experimental group were requires to complete the
exercises related to multiplication with Frizbi Mathematics 4 during the lab sessions.
The students in the control group received the 4t grade mathematics content through
regular mathematics instruction (e.g. lecture, problem-solving, discussion, etc.) as
suggested in the curriculum. Textbook, chalkboard, paper-pencil activities were used
during the traditional teaching activities. The class teacher provided regular lecture
instruction, assigned exercises from the text-book, reviewed previous classroom
homework, and administrated teacher-made examination covering the instructional

objectives of the 4™ grade mathematics course. Both groups received the identical
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exercises with respect to amount and level of difficulty. The students in the control
group did not use computerized materials in mathematics lessons. Although the
instruction was teacher oriented, examples based on daily life and immediate
feedback were given after the question-answer practices. Although Class Red and
Class Yellow had different teachers, since experimental groups were formed in each
class (red and yellow) both control and experimental groups were taught by both of
the class teachers. Consequently, they followed the same format based on the 4t
Grade Mathematics Curriculum. That is to say, both experimental and control groups

received the same content to reach exactly the same objectives.

This study was assumed that the teachers were not biased during the treatment. It
also was assumed the intervention process and tests were administered under
standard conditions. Furthermore, the study was assumed that all students’ responses
to the test items were honest and accurate. And finally, it was assumed that there was

no interaction between the students in the experimental and control groups.

The role of the researcher was to guide and also to facilitate learning by organizing
and supervising students’ learning process during the software used sessions.
However, before the treatment period, all teachers came together (two class teachers,
computer teacher and the researcher) and prepared the semester plan; class hours,

unit plans and the other regulations.

Among the units of 4™ grade mathematics curriculum, “Multiplication of Natural
Numbers”, “Division of Natural Numbers”, and “Fractions” were chosen as
treatment units for this study. In other words, in order to assess the effectiveness of
CAI over traditional instruction, data were collected only from these three units.
With the aim of providing consistent and sufficient results for the research questions,
it would be valuable for the study if the collected data covered three units. The topics
“Multiplication of Natural Numbers” and “Division of Natural Numbers” play a
significant role in the mathematics curriculum. These topics are the backbone of the
mathematics curriculum and they are commonly used in daily life experiences.
Although “Four Operations” have a central place in 4™ grade mathematics

curriculum, misconception and misunderstanding of these topics are frequently
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reported by the school teachers. Similarly with “Four Operations”, teachers often
experienced difficulties in teaching students the concept of “Fractions”. The
difficulties stem in part from the fact that the teaching methods and instructional
materials used are inadequate and limited. Another reason for choosing these units

was that they were the topics in the mathematics curriculum of the spring semester.

The duration of the study was 13 weeks including administration of pretests and
posttests. The selection of subjects and forming the groups was completed at the
beginning of the second semester of 2005-2006 academic year as presented earlier in
this chapter. Throughout the semester both of the groups (control and experimental)
received regular instruction with class teachers. Each week the control group had 6
class hours (each class hour was 40 minutes) of mathematics lecture in class
however the experimental group had 4 class hours of mathematics lessons in class
and 2 class hours of CAI with the help of Frizbi Mathematics 4 in the computer
laboratory. First the treatment units were presented by using the traditional classroom
method by the class teachers, and then the experimental group of students had the
laboratory sessions to complete the exercises and activities about the unit with the

help of Frizbi Mathematics 4.

According to the mathematics curriculum, the first unit in the second semester was
the “Multiplication of Natural Numbers”. Whenever the unit was presented, students
in the experimental group carried on with the exercises related with “Multiplication
of Natural Numbers” by Frizbi Mathematics 4 in the computer laboratory,
meanwhile students in the control group carried on with the same unit by solving
paper-and pencil based exercises in the classroom. This procedure was carried on 3
weeks until the classroom teachers presented the unit 2 which was “Division of
Natural Numbers”. But prior to the explanation of unit 2 post mathematics
achievement test 1 (MATPI) and then pre mathematics achievement tests 2
(PMAT?2) were administrated to both experimental and control groups. Just after 3
weeks when the unit 2 (“Division of Natural Numbers”) was covered, the post

mathematics achievement test 2 (MATP2) and pre mathematics achievement tests 3
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(PMAT3) were administered to both groups. At the end of May when unit 3 was
completed, it lasted 3 weeks as well; MATP3 was administrated to both groups.

After the treatment had been completed, MAS and CALAS were administrated as
post-tests to both the experimental group and the control group to assess the effects
due to treatment on attitudes towards mathematics and attitudes towards computer

assisted learning.

Four months after the intervention (16 weeks), the mathematics retention tests
(MATR1, MATR2, and MATR3) were given to all groups to measure the retention
in the treatment units. The data collection procedure was tabulated in the following

Table 3.2.
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Table 3.2

Data collection procedure of the study

Units and Instrumentation Dates Groups
Class “4 Red” | Class “4 Yellow”
Pretest 1, Pre Mathematics 15-22
Attitude Scale, Pre Computer February PMATI1, PMAS, PCALAS
Assisted Learning Attitude 2006
Scale
Unit 1: Multiplication of 28 February - Experimental Control
Natural Numbers 21 March CAl with Frizbi | Traditional
2006 Mathematics 4 Instruction
Posttest 1, Pretest 2 21-29 March
2006 MATPI1, PMAT2
Unit 2: Division of Natural 4 -25 April Experimental Control
Numbers 2006 CAI with Frizbi | Traditional
Mathematics 4 Instruction
Posttest 2 , Pretest 3 25 April - 2
May 2006 MATP2, PMAT3
9 May - 23 Experimental Control
Unit 3: Fractions May 2006 CAI with Frizbi | Traditional
Mathematics 4 Instruction
Posttest 3, Post Mathematics 29 May -9
Attitude Scale, Post Computer June 2006 MATP3, MASP, CALASP
Assisted Learning Attitude
Scale
Retention Tests 9-20
October 2006 MATRI1, MATR2, MATR3

3.10 Data Analysis

Data was collected from various sources based on the research questions stated at the

beginning of this chapter. With the intention of answering research questions, data
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collected was analyzed by using descriptive and inferential statistical analysis
methods. At the beginning of the study, reliability analysis was conducted to test the
reliability of the achievement tests and attitude scales. First, the descriptive statistics
was conducted to report the differences between the control group and the
experimental group on mathematics achievement, retention, attitude toward
mathematics and attitude toward computer assisted learning. Later, 3 X 2 Analysis of
Variance (ANOVA) with repeated measures and independent sample 7-tests were
utilized to test the hypotheses at the level of significance p=.05. For the analysis of
data, the SPSS 13.0 (Statistical Package for Social Sciences) was used.

3.11 Limitations

Before the results are discussed and recommendations made, it is useful to highlight
some of the limitations the researcher faced in conducting this research. Briefly,

these are:

This study is limited to 4™ grade students in a state primary school in TRNC, during
the spring semester of the 2005-2006 academic year. Since the sample size is limited
with 55 students, it might not reflect the general population so the results of the study

cannot be generalized to other contexts.

Although the study continued one semester, the data was collected only from the
treatment units: ‘“Multiplication of Natural Numbers”, “Divisions of Natural

Numbers” and “Fractions”.

Another limitation, since there was no earflaps in the computer laboratory in the first
semester, the pilot study could not be conducted for the software Frizbi Mathematics
4. It could be useful for the actual study if there was a piloting study for the software
in order to identify the possible problems that might occur during the intervention.
However, there was no problematic situation faced throughout the laboratory

sessions in the actual study.
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Although matching design procedures were conducted in forming the experimental
and control groups, some of the students might not have wanted to become a member
of control group, instead they might have motivated to be member of experimental

group. This might be considered as another limitation for this study.

The laboratory sessions were guided by the researcher and on the other hand, the
control group was instructed by the class teachers. The teacher impact on the results

of the study might be another limitation of this study.
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CHAPTER IV

RESULTS

The purpose of this study was to examine the impact of educational software Frizbi
Mathematics 4 on 4% grade students’ achievement, attitudes both towards
mathematics and computer assisted learning in mathematics lesson and retention. By
taking the research questions into consideration this chapter provides the results of
the study. The first section of this chapter presents the findings both from descriptive
and inferential statistics associated with the data collected from the administration of
the mathematics achievement tests. The second section presents the descriptive and
inferential statistical data yielded from testing null hypotheses outlined in the
previous chapter for both mathematics attitude and computer assisted learning

attitude scales. The chapter ends with a summary of the findings of the study.

4.1 The Results Concerning the Equality of Groups before the Treatment

As aforementioned in the method section, in order to ensure the equality of the
experimental and the control groups, the matching-only pretest-posttest control group
design method was used. In other terms, members of each group were attained based
on the following matching variables: students’ previous year mathematics
achievement grades, pre-Mathematics Achievement Test 1 scores (PMATI1),
Mathematics Attitude Scale (MAS) scores, and Computer Assisted Learning Attitude
Scale (CALAS) scores. In order to select students to be in the groups (experimental
and control) matching variables were combined and put into a formula (matching
score = 0.4 X (previous year mathematics grade) + 0.3 X (PMAT1) + 0.2 x (MAS) +
0.1 x (CALAS)) to obtain a matching score for each student. Then students who
have the same matching score were assigned either to the experimental or to the

control group. After construction of the experimental and the control groups
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preliminary analysis were performed using independent #-test procedures to examine
the equivalence of the groups on the dependent measures at pretests. Results of the

independent 7-test are presented in Table 4.1.

Table 4.1

Results of an independent t-test for matching variable.

Levene’s Test

Variable Groups N M SD F  Sig. t df Sig

Control 26 71.65 17.10

Matching Experimental 29 73.09 18.14
score

001 91 -030 53 .77

First the tests of normality was conducted for the matching variable and the
Kolmogorov-Smirnov test (K-S test) indicated that matching scores were normal for
both groups; the K-S test for matching score for experimental group, D (29) = .12, p
= .20 and for control group , D (26) = .14, p = .20 were both normal.

As seen from Table 4.1, the independent #-test results indicated that, there was no
significant mean difference on matching scores between the experimental (M =
73.09, SD = 18.14) and the control group (M= 71.65, SD = 17.10). This finding
indicates that the students’ pre-test scores and attitudes both toward mathematics and
computer assisted learning pre scale scores were similar in both the experimental

group and the control group.

In addition, Levene’s Test showed that variances were not significantly different (p =
.91) therefore the test statistics equal variances were assumed and it was found that
there was no statistically significant difference between the mean scores of the
students in the control group and those in the experimental group on matching

scores, t (53) =-0.30,p =.77.
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4.2 The Results of Pre Achievement Tests

PMAT1 was used as a matching variable in order to equalize the groups of the study,
it was controlled for two groups that there was no mean differences for PMATI. In
addition to this, an analysis was conducted to find out if there was any difference
between two groups prior to each unit explanation. Hence findings based on the
PMAT?2 and PMATS3, for the unit 2 and unit 3 respectively, indicated that there was
no statistically significant difference between the mean scores of the students in the

control and those in the experimental group. The results of the #-test are presented in

Table 4.2.

Table 4.2

The results of pre achievement tests (PMATI, PMAT2, and PMAT3)

Variables Traditional Computer Assisted
Instruction Instruction with Frizbi
(N =26) Mathematics 4 (N = 29)
M SD M SD p
PMATI1 41.77 17.41 42.00 15.72 .63
PMAT2 34.42 19.25 34.65 19.64 .99
PMAT3 20.38 9.58 21.72 8.79 .98

As seen in Table 4.1 there was no significant mean difference in students’
mathematics achievement scores between the experimental and control groups. Thus,
both groups were considered as similar in their prior knowledge about treatment
units; unit 1: “Multiplication of Natural Numbers”, unit 2: “Division of Natural

Numbers” and unit 3: “Fractions”.

4.2.1 Results of Achievement Tests Concerning Unit 1: “Multiplication of
Natural Numbers”

Descriptive statistics in the pretest] (PMAT1), posttest] (MATP1) and retention test
1 (MATRI1) showed that the experimental group that was exposed to CAI hada
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higher level of achievement in unit 1 compared to the control group that was treated
with TI (see Table 4.3). More detailed descriptive data analysis results obtained from

the PMATI1, MATP1 and MATRI1 are given in Table 4.4.

Table 4.3

PMATI, MATPI, and MATRI scores for TI and CAI groups

PMATI1 MATP1 MATRI1

M SD M SD M SD

TI (N =26) 41.77 17.41  60.46 2242 57.23 2285

CAI(N=29) 42.00 1572 72.69 16.35 68.97 18.04

As seen from Table 4.4, the scores of achievement tests for unit 1 change from 10 to
100 with 100 as the highest possible score. The mean of PMAT1 was 41.77, the
mean of MATP1 was 60.46, and the mean of MATR1 was 57.23 for the control
group. On the other hand, the mean scores of PMAT1, MATPI, and MATRI1 for the
experimental group were 42.00, 72.69, and 68.97 respectively. Although all Kurtosis
and Skewness values of the PMATI1, MATPI1, and MATR1 were in the limit of
normality, it can be accepted as approximately normal since Kunnan (1998)
indicated that Kurtosis and Skewness values between -2 and 2 can be assumed as
approximately normal. Moreover the tests of normality was conducted for the
achievement tests and the K-S test indicated that for PMAT1, MATP1, and MATRI1
were normal such as the K-S test for PMATI for the experimental group , D(29) =
.10, p = .20 and for the control group , D (26) = .11, p = .20 were both normal.
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Table 4.4

Descriptive statistics of the PMATI, MATPI1, and MATR1

Control Experimental

PMATI MATP1 MATRI PMATI MATPI MATRI

N 26 26 26 29 29 29
Mean 41.77 60.46 57.23 42.00 72.69 68.97
Median 44.00 70.00 62.00 40.00 76.00 68.00
Standard Dev. 17.41 22.42 22.85 15.72 16.35 18.04
Min 10.00 20.00 16.00 12.00 28.00 40.00
Max 76.00 92.00 88.00 68.00 96.00 100.00
Range 66.00 72.00 72.00 56.00 68.00 60.00
Skewness -0.26 -0.39 -0.43 -0.30 -0.90 -0.08
Kurtosis -0.64 -1.16 -1.11 -0.70 0.68 -1.10

Boxplots graphically display measures of dispersion for a given variable--the range,
median, and quartiles (Field, 2006). In order to compare the distribution and location
of the achievement test scores visually, the clustered boxplot was constructed. The
box shows the middle 50% of scores and each horizontal line (top and bottom)
represents the upper and lower 25 percent of the cases. The maximum score of
PMAT1 was about the median score of MATRI in the experimental group. Besides,
the mid 50 percent of PMAT] in the experimental group was quite smaller than that
of the control group. Thus, the MATPI scores of the experimental group imply that
the students took the scores close to each other. The boxplot of MATP1 was skewed
to the left in the experimental group and also there was one outlier in MATP1. Figure
4.1 presents the clustered boxplot of the PMATI, MATPI, and MATRI for the

experimental and control groups.
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Figure 4.1. Boxplot of PMATI1, MATP1, and MATRI.

In this part, results of inferential analysis to test the hypothesis 1.1 and hypothesis 4.1

will be presented. The hypotheses were as follows:

Null Hypothesis 1.1: There is no significant difference between the achievement post
test scores of the students exposed to computer assisted instruction with the Frizbi
Mathematics 4 and those who were exposed to traditional instruction with textbook

on unit 1: “Multiplication of Natural Numbers”.

Null Hypothesis 4.1: There is no significant difference between the retention test
scores of the students exposed to computer assisted instruction with the Frizbi
Mathematics 4 and those who were exposed to traditional instruction with textbook

on unit 1: “Multiplication of Natural Numbers”.

In order to test the Null Hypothesis 1.1, a mixed design ANOVA with repeated
measures was conducted with one independent variable (treatment) with two levels
(CAI and TI) and dependent variable with 3 levels (PMATI1, MATP1, and MATR1).
For the purpose of investigating the effect of the CAI with Frizbi Mathematics 4, a 3
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(pre, post and retention) X 2 (groups) ANOVA with repeated measures was
employed to the mathematics achievement tests scores of the experimental group and
the control group students. The results of the ANOVA with repeated measures of the
PMATI1, MATP1 and MATRI1 scores are presented in Table 4.5.

Table 4.5

The results of the 3 X 2 ANOVA with repeated measures of PMATI, MATP1 and
MATRI scores of the TI and CAI groups

Source Sum of Square  df Mean Square F p 772

Between Subjects

Groups 891.59 1 891.59 5.23 .03 .09
Error 9021.00 53 170.20

Within Subjects
Time
(PMATI1, MATP1 19590.31 2 9795.16 35.02 .00 40
and MATRI1)
Group* Time 1263.62 2 631.81 2.59 11 .04
Error (Time) 29645.86 106 279.68

A 3 (Time) x 2 (Group) mixed-model ANOVA revealed that the main effect for
group was statistically significant F (1, 53) = 5.23 p = .03. Thus, there was a
difference in achievement tests scores of students in the experimental group

compared to the students in the control group.

The results of ANOVA with repeated measures indicated a significant time main
effect of tests scores for the first unit, F (2, 106) = 35.02, p = .00, though this was a
large effect 777 = .63. This means that, mathematics achievement tests scores after the

treatment were significantly higher than before the treatment (see Table 4.4). To
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break down this main effect, contrasts were performed comparing each achievement
tests. The first contrast revealed that there was a significant time main effect between
PMATI and MATPI, F (1, 53) = 63.06, 172 = .54, but the second contrast was not
significant (between MATP1 and MATRI1), F (1, 53) = 1.119, 772 =.02. This tells us
that, both experimental and control groups’ retention test scores decline with

insignificant difference.

However, there was no significant interaction effect between the time and group, F
(2,106) = 2.59, p = .11. This indicates that scores of students in different testing
times (pre, post and retention) were not differed according to the groups

(experimental and control).

Mean scores of the experimental group exposed to CAI with Frizbi Mathematics 4
and control group exposed to TI across three different achievement scores of
PMATI, MATP1 and MATRI1 are shown in Figure 4.2. As it is seen graphically
from the figure, both the post test and retention test scores for experimental group

was higher than the control group.
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Figure 4.2. PMATI, MATP1, and MATRI1 Scores for Unit 1 in the Control and

Experimental Groups’ Students.

An independent samples z-test was also conducted to test the Null Hypothesis 4.1.
The results of the #-test can been seen in the Table 4.6. As it is seen from the table,
Levene’s Test showed that variances were not significantly different (p = .13)
therefore the test statistics equal variances assumed was used to test the hypothesis. It
was found that there was a statistically significant difference between the retention
test mean scores of the students exposed to traditional instruction and those exposed
to CAI with Frizbi Mathematics 4 in favor of the experimental group , 7 (53) = - 2.13,
p=.04.
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Table 4.6

The Results of the independent t-test of MATRI scores of the Tl and CAI groups

Levene’s Test

Variable Groups N M SD F Sig. t df  Sig.

Control 26 57.23 2285
MATRI1 2.36 13 -2.13 53 .04%
Experimental 29 6897 18.04

*p < .05

4.2.2 Results of Achievement Tests Concerning Unit 2: “Division of Natural

Numbers”’

Descriptive statistics in the pretest2 (PMAT?2), posttest2 (MATP2) and retention test
2 (MATR?2) showed that the experimental group that was exposed to CAI had a
higher level of achievement in unit 2 compared to the control group that was treated
with TT (see Table 4.7). More detailed descriptive data analysis results obtained from

the PMAT2, MATP2 and MATR?2 are presented in Table 4.8.

Table 4.7

PMAT2, MATP2, and MATR?2 scores for TI and CAI groups

PMAT?2 MATP2 MATR2
M SD M SD M SD
TI (N =26) 34.43 19.25 60.00 19.49 56.54 21.90
CAI(N=29) 34.66 19.64 77.41 14.80 67.76 19.21

As seen from Table 4.8, the scores of achievement tests for unit 2 change from 5 to
100 with 100 as the highest score. The mean of PMAT?2 was 34.42, the mean of
MATP2 was 60.00, and the mean of MATR2 was 56.54 for the control group. On the
other hand, the mean scores of PMAT2, MATP2, and MATR?2 for the experimental
group were 34.66, 77.42, and 67.76 respectively.
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Although all Kurtosis and Skewness values of the PMAT2, MATP2, and MATR2
were in the limit of normality, it can be accepted as approximately normal since
Kunnan (1998) indicated that Kurtosis and Skewness values between -2 and 2 can be
assumed as approximately normal. Moreover the tests of normality was conducted
for the achievement tests and the K-S test indicated that for PMAT2, MATP2, and
MATR?2 were normal such as the K-S test for MATR2 for experimental group ,
D(29) = .13, p =.20 and for control group , D (26) = .11, p =.20 were both normal.

Table 4.8

Descriptive statistics of the PMAT2, MATP2, and MATR?2

Control Experimental

PMAT2 MATP2 MATR2 PMAT2 MATP2 MATR2

N 26 26 26 29 29 29
Mean 3442  60.00 56.54 34.66 77.41 67.76
Median 30.00 62.50 60.00 25.00 75.00 65.00
Standard Dev. 19.25 19.49 21.90 19.64 14.80 19.21
Min 5.00 30.00 15.00 5.00 45.00 30.00
Max 75.00 95.00 95.00 85.00  100.00  100.00
Range 70.00 65.00 80.00 80.00 55.00 70.00
Skewness 0.61 -0.05 -0.25 1.10 -0.32 -0.17
Kurtosis -0.47 -0.97 -0.69 0.67 -0.77 -0.89

Figure 4.3 compares the clustered boxplots of the two groups (experimental and
control) for the test scores of PMAT2, MATP2, and MATR2. The following figure
shows that CAI had a significant effect on test scores of students in experimental
group. PMAT?2 was skewed to the right and the median and the lower quartile had
almost equal value. MATP2 had the highest test scores (M = 77.41) in the
experimental group. The maximum score of PMAT2 was about the median score of

the MATP?2 in the experimental group.
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Figure 4.3. Boxplot of PMAT2, MATP2, and MATR?2

In this part, results of inferential analysis to test the hypothesis 1.2 and hypothesis 4.2

will be presented. The hypotheses were as follows:

Null Hypothesis 1.2: There is no significant difference between the achievement post
test scores of the students exposed to computer assisted instruction with the Frizbi
Mathematics 4 and those who were exposed to traditional instruction with textbook

on unit 2: “Division of Natural Numbers”.

Null Hypothesis 4.2: There is no significant difference between the retention test
scores of the students exposed to computer assisted instruction with the Frizbi
Mathematics 4 and those who were exposed to traditional instruction with textbook

on unit 2: “Division of Natural Numbers”.

Similarly, in order to find out whether the difference is significant among the
experimental group exposed to the CAI with Frizbi Mathematics 4 and the control

group exposed to TI at PMAT2, MATP2, and MATR?2, a 3 (pre, post and retention)
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X 2 (groups) ANOVA with repeated measures was employed to the mathematics
achievement tests scores for unit 2 “Division of Natural Numbers”. The results of
the ANOVA with repeated measures of the PMAT2, MATP2 and MATR?2 scores are
presented in Table 4.9.

Table 4.9

The results of the 3 X 2 ANOVA with repeated measures of PMAT2, MATP2 and
MATR? scores of the TI and CAI groups

Source Sum of Square df Mean Square F p 772

Between Subjects

Groups 1269.23 1 1269.23 8.36 .01 .14
Error 8047.23 53 151.84

Within Subjects
Time
(PMAT2, MATP2 36059.09 2 18029.54 56.43 .00 .52
and MATR2)
Group* Time 2076.06 2 1038.03 3.25 .04 .06
Error (Time) 33870.01 106 319.53

The results of ANOVA with repeated measures indicated that the main effect for
group was also statistically significant F' (1, 53) = 8. 36, p =.01. Thus, there was a
difference in achievement tests scores of students in the experimental group

compared to the students in control group concerning unit 2.

A significant time main effect of tests scores for the second unit was obtained,
F (2, 106) = 56.43, p = .00, though this was a large effect (772 = .52). This means,
achievement scores after the treatment were significantly higher than before the

treatment (see Table 4.8). To break down this main effect, contrasts were performed
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comparing each achievement tests. Contrasts revealed that the time main effect
between PMAT2 and MATP2 was higher, F (1, 53) = 97.23, 772 = .65 than the
interaction between MATP2 and MATR2, F (1, 53) =4.10, 772 =.07.

Moreover for the unit 2, there was also significant interaction effect between the
level of time and the groups of the students, F (2, 106) = 3.25, p = .04. This indicates
that scores of students in different testing times (pre, post and retention) were
differed in experimental and control groups. Examination of the cell means indicated
that, there was a higher mean difference in achievement test scores for the

experimental group students from PMAT2 to MATP2, than the students in control
group.

The contrast between PMAT2 and MATR?2 indicated that there was no significant
difference between the experimental and control groups regarding achievement
scores on Unit 2. This tells us that, both experimental and control groups’ retention

test scores decline with insignificant difference.

Mean scores of experimental group exposed to CAI with Frizbi Mathematics 4 and
control group exposed to TI across three different achievement scores of PMAT2,
MATP2 and MATR2 are shown in Figure 4.2. As it is seen graphically from the
figure, both the post test and retention test scores for experimental group was higher

than the control group.
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Figure 4.4. PMAT2, MATP2, and MATR2 Scores for Unit 2 in the Control and

Experimental Groups’ Students.

An independent samples z-test was also conducted to test the Null Hypothesis 4.2.
The results of the #-test can been seen in the Table 4.10. As it is seen from the table,
Levene’s Test showed that variances were not significantly different (p = .57)
therefore the test statistics equal variances assumed was used to test the hypothesis. It
was found that there was a statistically significant difference between the retention
mean scores of the students exposed to traditional instruction and those exposed to
CAI with Frizbi Mathematics 4 in favor of experimental group, #53) = - 2.02, p
=.048.
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Table 4.10

The results of the independent t-test of MATR?2 scores of the TI and CAI groups

Levene’s Test

Variable Groups N M SD F Sig. t df  Sig.
Control 26 56.54 21.90
MATR2 S7 -2.02 53  .048*
Experimental 29 67.76 19.21
*p < .05

4.2.3 Results of Achievement Tests Concerning Unit 3: “Fractions”

Descriptive statistics in the pretest 3 (PMAT3), post test 3 (MATP3) and retention

test 3 (MATR3) showed that the experimental group that was exposed to CAI had a

higher level of achievement in unit 2 compared to the control group that was treated

with TI (see Table 4.11). More detailed descriptive data analysis results obtained
from the PMAT3, MATP3 and MATR3 are presented in Table 4.12.

Table 4.11

PMAT3, MATP3, and MATR3 scores for Tl and CAI groups

PMAT3 MATP3 MATR3
M SD M SD M SD
TI (N = 26) 20.39 9.58 45.717 19.63 28.85 16.76
CAI (N=29) 21.72 8.79 60.00 20.83 35.45 20.30
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As seen from Table 4.12, the scores of achievement tests for unit 3 change from 5 to
100 with 100 as the highest score. The mean of PMAT3 was 20.39, the mean of
MATP3 was 45.77, and the mean of MATR3 was 28.85 for the control group. On the
other hand, the mean scores of PMAT3, MATP3, and MATR3 for the experimental
group were 21.72, 60.00, and 35.45 respectively. Although all Kurtosis and
Skewness values of the PMAT3, MATP3, and MATR3 were in the limit of
normality, it can be accepted as approximately normal since Kunnan (1998)
indicated that Kurtosis and Skewness values between -2 and 2 can be assumed as
approximately normal. Moreover the tests of normality was conducted for the
achievement tests and the K-S test indicated that for PMAT3, MATP3, and MATR3
were normal such as the K-S test for PMATS3 for the experimental group , D (29) =
.11, p =.200 and for the control group , D (26) =.11, p = .20 were both normal.

Table 4.12

Descriptive statistics of the PMAT3, MATP3, and MATR3

Control Experimental

PMAT3 MATP3 MATR3 PMAT3 MATP3 MATR3

N 26 26 26 29 29 29

Mean 20.38 45.77 28.85 21.72 60.00 35.45
Median 20.00 45.00 26.00 20.00 60.00 32.00
Standard Dev. 9.58 19.63 16.77 8.79 20.83 20.31
Min 5.00 20 8.00 5.00 20.00 8.00
Max 45.00 90 74.00 40.00  100.00  80.00
Range 40.00 70 66.00 35.00 80.00 72.00
Skewness 0.55 0.45 1.11 0.15 0.07 0.74
Kurtosis 0.45 -0.22 1.00 -0.52 -0.66 -0.45

Figure 4.5 presents the clustered boxplots of the PMAT3, MATP3, and MATR3 for
the experimental and control groups. The comparison of the achievement test scores
for unit 3 for the control and the experimental groups clearly indicated that the scores

of MATP3 was significantly higher than the PMATS3 scores; scores of MATR3 was
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significantly lower than MATP3 scores. Thus, the minimum score of the MATP3
was about the median score of the PMAT3 in the experimental group. Moreover, the
lower 75 percent (lower edge) of MATR3 scores were scattered in the lower 25
percent of MATP3 in the experimental group. In addition, the dispersion of the
MATP3 was very high with respect to the MATR3 scores of the experimental group.
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Figure 4.5. Boxplot of PMAT3, MATP3, and MATR3

The results of inferential analysis to test the last hypothesis for the first research
question and the last hypothesis for the last research question will be presented. The

hypotheses were as follows:

Null Hypothesis 1.3: There is no significant difference between the achievement post
test scores of the students exposed to computer assisted instruction with the Frizbi
Mathematics 4 and those who were exposed to traditional instruction with textbook

on unit 3: “Fractions”.
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Null Hypothesis 4.3: There is no significant difference between the retention test
scores of the students exposed to computer assisted instruction with the Frizbi
Mathematics 4 and those who were exposed to traditional instruction with textbook

on unit 3: “Fractions”.

Similarly with other two units, in order to find out whether the difference was
significant among the experimental group exposed to the CAI with Frizbi
Mathematics 4 and the control group exposed to TI at PMAT3, MATP3, and
MATR3, a 3 (pre, post and retention) X 2 (groups) ANOVA with repeated measures
was employed to the mathematics achievement tests scores for unit 3: “Fractions”.
The results of the ANOVA with repeated measures of the PMAT3, MATP3 and
MATR3 scores are presented in Table 4.13.

Table 4.13

The results of the 3 X 2 ANOVA with repeated measures of PMAT3, MATP3 and
MATRS3 scores of the TI and CAI groups

Source Sum of Square df Mean Square F p 172

Between Subjects

Groups 748.85 1 748.85 7.16 .01 12
Error 5544.68 53 104.62

Within Subjects
Time 28629.24 2 14314.62 53.85 .00 51
(PMAT3, MATP3
and MATR3)
Group* Time 1151.91 2 575.95 2.17 12 .04
Error (Time) 28179.07 106 265.84
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The results of ANOVA with repeated measures indicated that the main effect for
group was also statistically significance F (1, 53) = 7.16, p = .01. Thus, there was a
difference in achievement tests scores of students in the experimental group

compared to the students in control group concerning unit 3.

A significant time main effect of tests scores for the third unit was obtained,
F (2, 106) = 53.85, p = .00, though this was a large effect (772 = .71). This means,
achievement scores after treatment were significantly higher than before the
treatment (see Table 4.12). To break down this main effect, contrasts were performed
comparing each achievement tests. Contrast revealed that the time main effect
between PMAT3 and MATP3 is higher, F (1, 53) = 111.71, 772 = .68, than the
contrast between MATP3 and MATR3, F (1, 53) =34.42, 772 =.39.

There was no significant interaction effect between the time and group, F (2, 106) =
2.17, p = .12. This indicates that scores of students in different testing times (pre,
post and retention) were not differed according to the groups (experimental and
control). However, the first contrast revealed that there was a significant interactions
when comparing experimental group scores to control group scores to PMAT3 and
MATP3, F (1, 53) = 4.58, 7]2 = .08), but the second contrast was not significant
(between MATP3 and MATR3), F (1, 53) =1.17, 7]2:.02.

The contrast between PMAT3 and MATR3 indicated that there was no significant
difference between the experimental and control groups regarding achievement
scores on Unit 3. This tells us that, both experimental and control groups’ retention

test scores decline with insignificant difference.

Mean scores of the experimental group exposed to CAIl with Frizbi Mathematics 4
and the control group exposed to TI across three different achievement scores of
PMAT3, MATP3 and MATR3 are shown in Figure 4.6. As it is seen graphically
from the figure the retention test scores for experimental group were approximately

same with the control group.
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Figure 4.6. PMAT3, MATP3, and MATR3 Scores for Unit 3 in the Control and

Experimental Groups’ Students.

An independent samples z-test was also conducted to test the Null Hypothesis 4.3.
The results of the 7-test can been seen in the Table 4.14. As it is seen from the table,
Levene’s Test showed that variances were not significantly different (p = .31)
therefore the test statistics equal variances assumed was used to test the hypothesis. It
was found that there was no significant difference between the retention mean scores
of the students exposed to traditional instruction and those exposed to CAI with

Frizbi Mathematics 4 , t (53) =-1.31, p = .20.
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Table 4.14

The results of the independent t-test of MATR3 scores of the Tl and CAI Groups

Levene’s Test

Variable Groups N M SD F Sig. t df Sig.

Control 26 28.85 16.76
MATR3 1.06 31 -1.31 53 .20
Experimental 29 3545 20.30

4.3 Results of Attitude Scales

The Mathematics Attitude Scale (MAS) (Askar, 1986) and the Computer Assisted
Learning Attitude Scale (CALAS) (Askar et al., 1991) were used in this study for
measuring the students’ attitude toward mathematics and attitude toward computer
assisted learning. In this part both the descriptive and inferential analysis results will

be provided for MAS and CALAS, respectively.

4.3.1 Results of Mathematics Attitude Scale (MAS)

The second research question aimed at finding whether there was a significant
difference between the experimental (subjected to CAI with Frizbi Mathematics 4)
and the control groups’ (subjected to traditional instruction) attitude scores toward
mathematics as measured through a mathematics attitude scale (MAS). Before the
implementation, pretest results of the MAS showed that there was no significant
difference in the mean scores of learners’ attitude toward mathematics between the
experimental (M = 80.97, SE = 1.53) and the control groups (M = 80.85, SE = 2.22).
This finding indicates that the students’ attitudes toward mathematics were similar in

both the experimental group and the control group (see Table 4.15).
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Table 4.15

PMAS and MASP scores for Tl and CAI Groups

PMAS MASP
TI (N = 26) 80.85 78.19
CAI(N=29) 80.97 86.90

More detailed descriptive data analysis results obtained from the PMAS and MASP
are presented in Table 4.16. As seen from Table 4.16, the scores of mathematics
attitude scales change from 47 to 100 with 100 as the highest score. The mean of
PMAS was 80.846, and the mean of MASP was 78.19 for the control group. On the
other hand, the mean scores of PMAS and MASP for the experimental group were
80.97 and 86.90 respectively. Although all Kurtosis and Skewness values of the
PMAS and MASP were in the limit of normality, it can be accepted as approximately
normal since Kunnan (1998) indicated that Kurtosis and Skewness values between -2
and 2 can be assumed as approximately normal. Moreover the tests of normality was
conducted for the achievement tests and the K-S test indicated that for PMAS, and
MASP were normal, such as the K-S test for PMAS for the experimental group , D
(29) = .126, p = .20 and for the control group , D (26) = .09, p = .20 were both

normal.
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Table 4.16

Descriptive statistics of the PMAS and MASP

Control Experimental

PMAS MASP PMAS MASP
N 26 26 29 29
Mean 80.85 78.19 80.85 86.90
Median 82.00 80.00 82.00 88.00
Standard Dev. 11.31 14.14 8.25 8.49
Min 54.00 47.00 64.00 69.00
Max 97.00 96.00 100.00 100.00
Range 43.00 49.00 36.00 31.00
Skewness -0.62 -0.87 -0.20 -0.58
Kurtosis -0.04 -0.31 0.74 -0.39

In order to compare the distribution and location of the mathematics attitudes scores
visually, the clustered boxplot was constructed (see Figure 4.7). The comparison of
the attitude scores for the control and the experimental groups clearly indicates that
the scores of MASP of the experimental group was significantly higher than the
MASP scores of the control group. Besides, the boxplot of PMAS was skewed to the
right in the experimental group and also there was one outlier in PMAS. Moreover,
the dispersion of the MASP was very high with respect to the PMAS scores of the

experimental group.
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Figure 4.7. Boxplot of PMAS and MASP

In this part, results of inferential analysis to test the hypothesis 2 will be presented.

The hypothesis was as follows:

Null Hypothesis 2: There is no significant difference between the mathematics
attitude scale post scores of the students exposed to computer assisted instruction
with Frizbi Mathematics 4 and those who were exposed to traditional instruction

with textbook.

After the implementation, an independent sample #-test was conducted to test the
above hypothesis. Findings indicated that there was a difference between mean
scores of the students exposed to traditional instruction with textbook (M = 78.19, SE
= 2.77) and those exposed to computer assisted instruction with Frizbi Mathematics
4 (M =85.90, SE = 1.58) on MAS in favor of the experimental group. The results of

t-test are presented in the Table 4.17.
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Table 4.17

Results of an independent t-test for MASP

Levene’s Test

Variable Groups N M SD F  Sig. t df  Sig.

Control 26 78.19 14.14 y .
MASP 570 .02 -2.73  40.02 .01
Experimental 29 86.90 8.49

p<.05

As seen in Table 4.17 Levene’s Test showed that variances were significantly
different (p =.02) therefore the test statistics with unequal variances was used to test
the hypothesis. Thus, it was found that there was a statistically significant difference
between the mean scores of the students exposed to traditional instruction and those
exposed to CAI with Frizbi Mathematics 4 in favor of computer assisted instruction,
t (40.02) = - 2.73, p = .01; however, it did represent a medium sized effect r =. 37
(Cohen, 1988).

In the light of these, it is deduced that there was a significant difference between the
attitude toward mathematics of students who exposed to CAI with Frizbi

Mathematics 4 and those exposed to traditional instruction in the favor of CAL

4.3.2 Results of Computer Assisted Learning Attitude Scale (CALAS)

The third research question aimed at finding whether there was a significant
difference between experimental (subjected to CAI with Frizbi Mathematics 4) and
control groups’ (subjected to traditional instruction) attitude toward computer
assisted learning as measured through an attitude scale. Before the implementation,
pre scale results of the CALAS showed that there was no significant difference in the
mean scores of learners’ attitude toward mathematics between the experimental (M =

25.55, SE = .65) and the control groups ( M = 25.85, SE = .74). This finding indicates
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that the students’ attitudes toward computer assisted learning were similar in both the

experimental group and the control group (see Table 4.18).

Table 4.18

PCALAS and CALASP scores for Tl and CAI groups

PCALAS CALASP
TI (N = 26) 25.846 25.769
CAI(N=29) 25.551 27.620

More detailed descriptive data analysis results obtained from the PCALAS and
CALASP are presented in Table 4.19. As seen from Table 4.19, the scores of
computer assisted learning attitude scale change from 47 to 100 with 100 as the
highest score. The mean of PCALAS was 25.85 and the mean of CALASP was 25.77
for the control group. On the other hand, the mean scores of PCALAS and CALASP
for the experimental group were 25.55 and 27.62 respectively. Although all Kurtosis
and Skewness values of the PCALAS and CALASP were in the limit of normality, it
can be accepted as approximately normal since Kunnan indicated that Kurtosis and
Skewness values between -2 and 2 can be assumed as approximately normal.
Moreover the tests of normality was conducted for the achievement tests and the K-S
test indicated that for PCALAS, and CALASP were normal, such as the K-S test for
PCALAS for experimental group , D (29) = .13, p = .20 and for control group , D
(26) = .13, p = .20 were both normal.

111



Table 4.19

Descriptive statistics of the PCALAS and CALASP

Control Experimental

PCALAS CALASP PCALAS CALASP
N 26 26 29 29
Mean 25.85 25.77 25.55 27.62
Median 27.00 26.00 26.00 28.00
Standard Dev. 3.76 3.10 3.51 2.27
Min 18.00 19.00 15.00 21.00
Max 30.00 30.00 30.00 30.00
Range 12.00 11.00 15.00 9.00
Skewness -1.05 -0.73 -1.10 -0.88
Kurtosis 0.18 0.19 1.46 0.83

In order to compare the distribution and location of the computer assisted learning
attitudes scores visually; the clustered boxplot was constructed (see Figure 4.8). The
comparison of the attitude scores for the control and the experimental groups clearly
indicated that the scores of CALASP of the experimental group were significantly
higher than the CALASP scores of the control group. Besides, the boxplot of
PCALAS was skewed to the left in the control group and also there was one outlier
in CALASP. The upper quartile of PCALAS was about the same with the median
score of the CALASP in the experimental group.
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Figure 4.8. Boxplot of PCALAS and CALASP

The results of inferential analysis to test the hypothesis 3 will be presented after the

descriptive statistics. The hypothesis was as follows:

Null Hypothesis 3: There is no significant difference between the computer assisted
learning attitude scale post scores of the students exposed to computer assisted
instruction with Frizbi Mathematics 4 and those who were exposed to traditional

instruction with textbook.

After the implementation, an independent #-test was conducted to test the above
hypothesis. Findings indicated that there was a difference between mean scores of
the students exposed to traditional instruction with textbook (M = 25.77, SE = .61)
and those exposed to computer assisted instruction with Frizbi Mathematics 4 (M =
27.62, SE = .42) in favor of experimental group. The results of #-test are presented in
the Table 4.20.
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Table 4.20

Results of an independent t-test for CALASP

Levene’s Test

Variable Groups N M SD F Sig. t daf Sig.

Control 26 25.77 3.10
CALASP Experimental 29 27.62 2.27

1.06 31 254 53 01

p<.05

As seen in Table 4.20 Levene’s Test showed that variances were not significantly
different (p = .31) therefore the test statistics equal variances assumed was used to
test the hypothesis. It was found that there was a statistically significant difference
between the mean scores of the students exposed to traditional instruction and those
exposed to CAI with Frizbi Mathematics 4 in terms of CALAS in favor of computer
assisted instruction, ¢ (53) = - 2.54, p = .01; however, it did represent a medium size

effect r=. 33 (Cohen, 1988).

In the light of these, it was deduced that there was a significant difference between
the scale scores of students who exposed to CAI with Frizbi Mathematics 4 and
those exposed to traditional instruction concerning computer assisted learning

attitude in the favor of CAI

4.4 Summary of Results

In the light of the findings obtained by the statistical analyses, the results could be

summarized as follows:

1. The results of pretest and posttest for unit 1: “Multiplication of Natural
Numbers” revealed that the CAI with Frizbi Mathematics 4 applied to the

experimental group was demonstrated to be effective in increasing the
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achievement scores of the students. That is to say, the results of pretest and
posttest demonstrated that there were significant differences between
achievement tests’ mean scores of students in the experimental and control
group on the first unit “Multiplication of Natural Numbers” in the favor of

computer-assisted instruction with Frizbi Mathematics 4.

The results of pretest and posttest for unit 2: “Division of Natural Numbers”
revealed that the CAI with Frizbi Mathematics 4 applied to the experimental
group was demonstrated to be effective in increasing the achievement scores
of the students. That is to say, the results of inferential statistics demonstrated
that there were significant differences between achievement tests’ mean
scores of students in the experimental and control group on the second unit
“Division of Natural Numbers” in the favor of computer-assisted instruction

with Frizbi Mathematics 4.

The results of pretest and posttest for unit 3: “Fractions” revealed that the
CAI with Frizbi Mathematics 4 applied to the experimental group was
demonstrated to be effective in increasing the achievement scores of the
students. That is to say, the results of inferential statistics demonstrated that
there were significant differences between achievement tests’ mean scores of
students in the experimental and control group on the third unit “Fractions” in

the favor of computer-assisted instruction with Frizbi Mathematics 4.

Although the unit 1 (Multiplication of Natural Numbers) retention test mean
scores were lower than the post test mean scores in both groups and the “rate
of retention decay” was not significantly different between the experimental
and the control group, the results of independent t-test indicated that the
experimental group’s retention test mean score was significantly higher than
the control group. Thus, the students in the experimental group which
exposed to CAI with Frizbi Mathmematics 4 retained more of what they have
learned on the unit 1: “Multiplication of Natural Numbers”. That is to say, the
results evidenced a significantly higher retention amount for the experimental
group after four months.
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Although the unit 2 (Division of Natural Numbers) retention test mean scores
were lower than the post test mean scores in both groups and the “rate of
retention decay” was not significantly different between the experimental and
the control group, the results of independent #-test indicated that the
experimental group’s retention test mean score was significantly higher than
the control group. Thus, the students in the experimental group which
exposed to CAI with Frizbi Mathmematics 4 retained more of what they have
learned on the unit 2: “Division of Natural Numbers”. That is to say, the
results evidenced a significantly higher retention amount for the experimental

group after four months.

On the contrary there was no significant difference between the experimental
group exposed to CAI with Frizbi Mathematics 4 and the control group
exposed to traditional instruction on the retention test scores of the unit 3:

“Fractions of Natural Numbers™.

There was also a significant main effect of time on the three test scores for
each of the treatment units. However, contrasts revealed that both the post-
test and retention test scores were higher than the pre-test scores and the

retention test scores were lower than the post tests scores.

Neither the unit 1: “Multiplication of Natural Numbers” nor the unit 3:
“Fractions of Natural Numbers” analysis produced any interaction between
group and time that approached significance but the unit 2: “Division of
Natural Numbers” analysis produced a significant interaction between group

and time (F (2, 106) =3.25, p = .04).

Although it was not the purpose of the study, in order to show differences
between three units, the comparisons of three effect sizes indicated that all
the effect sizes were medium degree (Cohen, 1998). The effect size reported
for the unit 2 (772 =. 14) is larger than the unit 1 (772 =.09) and the unit 3 (772 =
12).
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10. There was a significant difference between the experimental and control
groups’ attitude towards mathematics. That is to say, CAI with Frizbi
Mathematics 4 was more effective in increasing the students’ attitudes

towards mathematics than the traditional way of teaching.

11. The similar results were obtained for the CALAS as well. There was a
significant difference between the experimental and control groups’ attitude
towards computer assisted learning. That is to say, CAI with Frizbi
Mathematics 4 positively effected the students’ attitudes towards computer

assisted learning.
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CHAPTER V

DISCUSSION

The purpose of the current study was to investigate the effects of CAI with Frizbi
Mathematics 4 on the 4™ grade students’ mathematics achievement, attitudes toward
mathematics, attitude toward computer assisted learning and retention. First, the
discussion of the results is given, and then the conclusion of the study is presented in
the second section. Finally, the third section is devoted to the recommendations for

practices and for the further studies.

5.1 Conclusions

In order to examine the impact of educational software Frizbi Mathematics 4 on 4t
grade students’ achievement, attitudes and retention a quasi-experimental research
design was conducted in TRNC. Throughout the spring semester of the 2005-2006
academic year, the experimental group was exposed to CAI with Frizbi Mathematics
4 and the control group was exposed to traditional instruction. The study investigated
how Frizbi Mathematics 4 as a mode of CAI effects the students’ achievement in
multiplication, division and fractions when used as an instructional support. Data
were collected by three achievement tests one for each unit; unit 1: “Multiplication of

Natural Numbers™, unit 2: “Division of Natural Numbers”, and unit 3: “Fractions”.

As a secondary purpose data were also collected by two attitude scales to investigate
whether CAI has an effect on students’ attitudes toward mathematics and toward
computer assisted learning. Also, the retention tests were used to examine the

students’ retention on mathematics.
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5.1.1 The Effect of Frizbi Mathematics 4 on Achievement

At the beginning of the treatment, there were no significant mean differences
between the groups in any of the pre-test analyses. Hence, it could be suggested that
the experimental and control groups were equivalent based on the matching scores

prior the intervention.

The results that were presented in the previous chapter (Chapter 4) showed that both
the experimental group and the control group experienced improvement in
mathematics achievement from the beginning of the intervention to the end of it. On
the other hand, results indicated that students who were exposed to CAI with Frizbi
Mathematics 4 significantly outperformed students who were exposed to TI on the

mathematics achievement post tests of all the treatment units.

First, the main effect of groups on mathematics achievement on unit 1:
“Multiplication of Natural Numbers”, as measured by the MATP1 was found to be
statistically significant at .05 level. That is to say, the mean MATP1 scores of the
students exposed to CAI and the traditional instruction were significantly different.
The comparison PMATI1 vs. MATPI revealed there were no significant changes in
the control group, however in the experimental group, the students statistically
increased their scores (see Table 4.3). In addition to this, the comparisons of
PMATI1, MATPI, and MATRI1 revealed a significant time main effect of tests
scores, that is students’ test scores in both groups were changed based on the

treatment. On the contrary there was no interaction main effect between the time and

group.

Second, the main effect of groups on mathematics achievement on unit 2: “Division
of Natural Numbers”, as measured by the MATP2 was found to be statistically
significant at .05 level. That is to say, the mean MATP2 scores of the students
exposed to CAI and the traditional instruction were significantly different. The
comparison PMAT?2 vs. MATP2 revealed there were no significant changes in the

control group, however in the experimental group, the students statistically increased
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their scores (see Table 4.7). In addition to this, the comparisons of PMAT2, MATP2,
and MATR?2 revealed a significant time main effect of tests scores, that was students’
test scores in both groups were changed based on the treatment. Additionally, there

was an interaction main effect between the time and group.

Third, the main effect of groups on mathematics achievement on unit 3: “Fractions”,
as measured by the MATP3 was found to be statistically significant at .05 level. That
is to say, the mean MATP3 scores of the students exposed to CAI and the traditional
instruction were significantly different. The comparison PMAT3 vs. MATP3
revealed there were no significant changes in the control group, however in the
experimental group, the students statistically increased their scores (see Table 4.11).
In addition to this, the comparisons of PMAT3, MATP3, and MATR3 revealed a
significant time main effect of tests scores, that is students’ test scores in both groups
were changed based on the treatment. On the contrary there was no interaction main

effect between the time and group.

Fourth, the main effect of groups on retained mathematics achievement as measured
by three retention tests, one for each three treatment units, significant differences
between the experimental and control group were found on the unit 1: multiplication
of natural numbers and the unit 2: “Division of Natural Numbers”, but not on the unit
3: “Fractions”. Although the mean scores of the students exposed to CAI and those
who were exposed to TI were significantly different to each other on the first
retention mathematics achievement test and second retention mathematics
achievement test in favor of CAI group, the retention test mean scores of students
were not significantly different between two groups on the fraction unit. That is to
say, the Frizbi Mathematics 4 was an effective on mathematics achievement in a

long-term period as well, except the fractions.

The results of the present study is congruent with the results of the studies
concerning computer-assisted instruction which were reported by Akoglu (2003),
Ash ( 2005), Ball (1988), Budak (2000), Coban ( 1998), Diizgiin (2003), Genel
(1998), Fankhouser (2003), Korkmaz ( 2000), Kilic (2007), Onder (2001), Yavuz
(1991), and Wilcox (1997).
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The reviewed studies in which the CAI software used in the experimental group and
not in the control group —the design used in this study- have compared the
achievement of students. Research on the effectiveness of computers on student
achievement began by Skinner’s programmed instruction in 1969s (Lou, Abrami, &
d,Appollonia, 2001, p. 450). In many of the studies computer had a significant
positive effect on the achievement of the students’ mathematics test scores. One of
the earliest studies, Ball (1988) found similar results to the current study. Three intact
fourth-grade classes worked with graphic fraction software as a supplement while
they learned fractions during a period of three months, and two control classes served
as controls followed the same lesson content by traditional instructional methods.
Like the study by Ball (1988), results showed that the experimental group scored
significantly higher on the fraction achievement posttest. Similarly with Ball’s study,
when the posttest achievement scores on fraction were examined in the current study,
it is found that the students in the experimental group outperformed the control
group. This implies that students gained better understanding of the concepts of
fractions while participating with the Frizbi Mathematics 4 software. The positive
results obtained for using mathematics software in TRNC primary mathematics
education are also consistent with the research findings of Wilcox (1997) who
discovered that second grade students’ performance improved when they provided
animated instruction with fractions software in two public schools in Chatham

Country, North Carolina.

In his study Diizgiin (2003) conducted a research to investigate the effects of
computer-assisted instruction on 5™ grade students’ mathematics achievement on
fractions. Results of the study found significant mean differences between the
students who exposed to CAI and the students who exposed to traditional instruction
in the favor of the experimental group on the achievement test scores of the unit:
Fractions. Additionally, Akoglu’s study revealed that programmed instruction with
computer assisted instruction had an impact on fourth grade students’ mathematics

achievement on fractions (Akoglu, 2003).

121



Another study was conducted to find out if Webquest assisted cooperative learning
had any effects on the mathematics achievement and attitudes of 5™ grade students.
Kili¢ (2007) included three groups in his study; “Webquest assisted cooperative
learning group”, “Cooperative learning group” and the control group. Results
indicated that there was a significant difference in favor of webquest assisted
cooperative learning method on the students’ post-test scores. Beside this, students’
attitude scale scores in the web quest assisted cooperative learning group were

significantly higher than the cooperative learning and the control group.

Ash (2005) conducted a quasi-experimental study to investigate the effect of
computer-assisted instruction software on the academic achievement of middle
school students. Over a twelve-week period students in the treatment group used the
computer-assisted instructional software package Orchard once per week in addition
to traditional teaching methods, on the contrary students in control group received
only traditional teaching methods throughout the study. The results indicated that the
use of computer-assisted instruction with the software was more effective than

traditional teaching methods alone.

Funkhouser (2003) investigated the effectiveness of educational geometry software
on mathematics achievement and attitudes toward mathematics of secondary school
students. A treatment group consisting of 22 students followed the geometry
instruction with the Geometric Supposer (1993) software, while the students of a
control group consisting of 22 students were involved in more traditional geometry
instruction with traditional materials such as a compass, straightedge, and protector.
After 36 weeks of instruction, students’ achievement and attitudes were assessed by
administration of geometry performance test and mathematics attitude scale. The
experimental group who were exposed to computer- augmented instruction

performed a significantly better achievement on the geometry test than the control

group.

The results of Tabuk’s study indicated that computer-assisted instruction had a

positive significant effect on the achievement in mathematics lessons of the 70 grade
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students. Results of the study were indicated that CAI had positively effect students’
attitudes towards mathematics (Tabuk, 2003).

Another study which was conducted by Genel (1998) aimed to analyze the effect of
computer-assisted instruction on the second order functional graphics unit. The
experimental group was exposed to two lesson hours of computer-assisted teaching
with the educational software based on Visual Basic 5.0 and the control group was
exposed to traditional instruction. Results showed that CAI had a positive effect on
both successful and unsuccessful 9" graders final test scores. Furthermore, study
indicated that the achievement of the unsuccessful students was much higher than the

successful students.

A similar research study also investigated the effectiveness of computer-supported
education on the success and accomplishment of 7" graders on the equation unit.
Three school regions namely “Aga Ceylan Primary School”, “Cankaya Anadolu
High School” and “Ankara Anadolu High School” were included in the study and the
results pointed out that the experimental group students’ post tests scores were higher
than the control group students’ post tests scores only in the “Ankara Anadolu High

Scool” (Kirnik, 1998).

Korkmaz (2000) used the software “Bar Graphs and Coordinates” in order to
investigate the effect of computer-assisted instruction on 6™ graders’ performance on
coordinate points and bar graphs. The significant gain of students’ performance was

observed for coordinates unit but not for the bar graphs unit.

In Gokciil’s study a computer-based instructional tutorial method that was designed
in parallel to the Keller’ ARCS motivational model was used to analyze the effects
on the academic achievement and retention in sets unit on the 6 grade students.
Throughout the first semester the experimental group followed the computer based
instruction and the control group followed the traditional instruction. Results of
Gokciil’s study are similiar to the results of the current study. That is, post tests

scores of the achievement test on the unit sets are significantly higher in the
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experimental group. However, a significant difference was obtained on retention test

scores in favor of the control group (Gokciil, 2007).

Studies that were mentioned above present the general picture of the potential of
computers in K-12 mathematics education. However, the benefits of technology
integration are not limited with this, computers are an integral part of everyone’s life,
and learners need to be literate in not only basic skills but in computers too. One of
the best ways to make students skillful in computers is empowering them to use
computers and to communicate with computers. Incorporating technology with
school subjects has many advantages; students gain new concepts for example
mathematics in an enjoyable learning environment, and they may also develop
computer usage skills. This way of integration can be obtained by employing
educational software in teaching activities. Students in K-4 grade are excited when
using computers, so turning this joy into effective learning outcomes causes the raise
in the positive results. Today, there are many mathematics software for learning
mathematical concepts in K-12 level. CAI is one of the application forms of
computers, and there are different modes, such as drill and practice, tutorials, or
simulations. Drill and practice mathematics software presents the exercises in
interesting real-life based context in the form of computer games or activities
(McCoy, 1996). The Frizbi Mathematics 4 is in the form of drill and practice
software as explained in method section, and also oriented around the general
problem solving strategies, interactive exercises about mathematical problems and
solutions based on adventure activities. In the current research study, researcher
utilized the Frizbi Mathematics 4 in the form of CAI application, and the results
supported the literature that post-achievement test results were significant when CAI
was used as a supplementary to traditional classroom instruction. Similarly the
results of this study seem to be consistent with the findings of Suydam (1994, cited
in Ndiforchu, 2003) that the drill and practice administration through a computer is

less time-consuming than drill-and-practice through a paper-and-pencil.

Although there are lots of studies that discuss the effectiveness of computer- assisted
instruction on fractions (Reimer & Mayer, 2005; Perez, 2007; Wilcox, 1997), there
are a restricted number of studies which concentrate on multiplication and division.
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Frizbi Mathematics 4 was developed in parallel to the 4™ grade mathematics
curriculum; therefore all the topics in the agenda were included in the software.
Since the duration of this study was limited with the second semester,
multiplications, divisions and fractions were included to the study. Algebra is one of
the major topics in the mathematics curriculum. Moreover, it is the central to each
student’s understanding of mathematics. By introducing algebraic concepts at an
early age, students will have a better chance of understanding the world around them
and be prosperous in the job arena. Allowing students to relate four operations to
real-life situations encourage them to enjoy and understand the basics of algebra.
Also NCTM (1997) stated, “technological advancements are changing the way
algebra is traditionally taught”. Some computer software allow students to focus on

problem-solving strategies and not only symbol manipulation (Fey, 1998).

The software Rounding was field-tested by Tabellion (2007) on twenty 3" graders at
an elementary school in Torrance, CA. Students spent one third of the time usually
learning the concept of rounding, using CAIL. When the intervention was completed
students were tested once more and results indicated that students improved their
scores significantly. Similarly, in California, Perez (2007) conducted research
regarding twenty 2nd grade students’ performance on mathematics by using
Equivalent Fractions software. The researcher found a significant higher
achievement in the computer-assisted group than the control group. In Taiwan, Chen
and Liu (2007) found that Taiwanese 4'h grade students’ achievement on
personalized computer-assisted instruction was higher than the nonpersonalized
group. Another study (Ndiforchu, 2003) which supported the findings of the current
study was conducted on elementary level and examined the effectiveness of
computer-assisted instruction on the basic addition skills of second graders. Results
of Ndiforchu’s study showed a significant gain between the means of pretest and
posttest scores, and concluded that the Basic Math software was effective in
enhancing the addition skills of second graders. Unfortunately, there is no research
study exploring the effectivness of computer-assisted instruction on mathematics in
TRNC. In this respect, this study was conducted to fulfill this deficiency by
exploring the applicability and effectivity of using a computer-assisted mathematics
upon Cypriot students’ performance in mathematics concepts.
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The present study contradicts the result of Carter (2004) who reported that the web-
based CAI and traditional lecture methods of instruction were equally as effective in
teaching mathematics. Also Clinkscales (2002), Ortiz (1987), and Thayer (1992),
reported no significant difference for the achievement result between computer-

assisted instruction and traditional instruction.

The above results establishes the fact that no improvement in achievement for
students exposed CAI may be related to some factors such as quality of instruction,
quality of software, quality of teachers and duration of computer-assisted instruction

(McCoy 1996; Mintz, 2000)

Kulik (2004) examined the 61 controlled evaluation studies’ results published since
1990. Most of the studies in Kulik’s review focused on the student learning as an
instructional outcome of an achievement examination, and few of them were carried
out for the retention, follow-up exams and attitudes. Contrary to an abundance of
research studies, this research study examined also the students’ achievement on long
term, and the analysis of results showed that students who learned with Frizbi
Mathematics 4 outperformed the control group on the immediate posttests as well as
on the retention tests, except the last retention test which was for the unit 3:
Fractions. Effect of Frizbi Mathematics 4 on retention is discussed in the next

section.

5.1.2 The Effect of Frizbi Mathematics 4 on Retention

According to the results of this study Frizbi Mathematics 4 was also effective on the
students’ retention scores in mathematics lesson specifically on the units:
“Multiplication of Natural Numbers”, “Division of Natural Numbers”, but not on the
unit “Fractions”. This result was consistent with the findings on computer effect on
retention. There have been several studies that were conducted to investigate the
effectiveness of computers on long term achievement (Ortiz, 1987; Thomson, 1992;
Wilcox, 1997).
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There are many studies in literature which support the effectiveness of CAI on the
students’ retention in mathematical concepts. For instance, Ortiz (1987) indicated the
significant differences between the computer and control groups’ retention test

scores, where significant differences favored the computer group.

The results of the current study contradict with Song’s (1992) findings. In the Song’s
study students taught with the computer software MYSTAT achieved better than
students in conventional lecture-type instruction group on the probability retention
test. Furthermore, Song stated that these positive results are important findings since

the major aim of instruction is retention.

Rivet (2001) examined changes in student achievement in middle school
mathematics on operations involving Fractions based on the two instructional
methods: computer-assisted instruction versus lecturing. After completion of 6-week
study, difference scores were examined the use of computer-assisted instruction led
to increased 6 grade students’ achievement, attitudes, as well as retention when

compared to traditional instruction.

A meta-analysis was conducted by Kuchler (1998) to integrate the findings contained
in sixty-five studies; selected from published studies, ERIC documents, and
dissertations, which investigated the use of computers to teach secondary school
mathematics in the United States. Although the results indicated that the secondary
level computer-assisted instruction has only an overall small positive effect on
mathematics achievement, findings concerning retention of mathematics
achievement had a possible medium positive effect (i.e. ES = 0.47) on mathematical

concepts and skills of secondary school students.

The nonsignificant results that were obtained in the current study for the fractions
unit consistent with the research findings of Wilcox (1997) who conducted an
experiment with second grade students to examine whether the animated graphics
were more effective than the static graphics in mathematic lessons when used as
instructional support with fraction software. Wilcox’s study contained five
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experimental groups and students in the experimental groups were tested three times;
one before the intervention, one immediately after completing the study and also two
weeks later as a retention test. The total retention test scores were analyzed by

ANCOVA, and results indicated no differences between all experimental groups.

In Turkey, Gokciil (2007) examined the effectiveness of the computer-based
instructional tutorial method that was designed in parallel to the Keller’ ARCS
motivational model on the students’ academic achievement and retention in sets.
Results indicated that the control group outperformed the experimental group on the

retention test scores.

As mentioned in the literature review section, Breunlin (1999) designed a study to
answer the following question: “Will anchored instruction augmented with
hypermedia tutor provide the knowledge structures necessary for better long term
retention of area concepts in high school geometry?” Although the answer of the
question remained unclear in the study, all the groups decreased their retention scores
and no significant mean differences between the groups were found on the retention
test. However, Breunlin stated that students in the experimental group performed

slightly higher retention amount and rate after three weeks.

Similarly, one of the earliest studies of CAI, Hawley (1984) studied the effectiveness
of computers for instruction in terms of achievement, attitudes, and retention of
content. Students in grade 6, 7, and 8 who were exposed to different amounts of
computer-assisted instruction daily over a three week period of time were the
participants of the study. The posttest results showed achievement was significantly
related to time, and similar with the current study, Hawley indicated that the gains
made by students were not sustained in a long-term period when the retention test
was given after one month. In addition to this, contrary to current study, attitudes

toward mathematics showed no positive significance.

The results of the 3 X 2 ANOVA with repeted measures for retention test scores
indicated a decrease in retention tests scores in both of the groups. Further analysis
using independent sample 7-test revealed a significant difference (p < .05) between
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experimental and control groups in favor of experimental group on the first two
units. Additionally, when an independent sample z-test, as a further analysis, was
performed on the retention test scores of fractions unit, no differences between two
groups were evident. There may be several reasons for this situation. One reason
may be the “nature” of the fractions. “Fractions” is one of those concepts in
mathematics that many students find difficult. Also, not the concept of “fractions”
but the four operations with fractions is much more challenging for students. Since
the 3™ grade mathematics curriculum does not contain the topic “four operations with
fractions™ then the topic is new for the 4™ grade students. Students may be more
competent on multiplication and division since they learn them from first grade level.
Since the “four operations with fractions” is new for the students, they can not grasp
the meaning of the topic. Thus the retention test scores are lower than the other two

units.

Secondly, the time between posttests and retention tests was four months summer
holiday time and students were not exposed to any mathematical activities during the
holiday time. That summer holiday may be a factor of the overall decreasing

retention tests scores.

5.1.3 The Effect of Frizbi Mathematics 4 on Attitudes

The statistical analyses presented in Chapter 4 indicated that there was a significant
mean differences between the students exposed to CAI and those who were exposed
to traditional instruction with respect to attitude scale scores towards mathematics

and computer assisted learning.

Like the diverse research results on academic achievement via CAI, the research
findings were differed for attitude outcomes as well. There are studies in the
literature that resulted with no attitude change towards mathematics when computer-
assisted instruction was utilized (Carter (2004), Funkhouser (2003), Manuel (1987),
Thayer (1992)), as well as studies that resulted positive attitude change towards
mathematics in favor of computer-assisted utilization (Furner & Marinas (2006);

Tabuk (2003)). 199



Mathematics is perceived by students as a cold and complex lesson, and when it is
asked which subject do you like most, definitely mathematics is not on the top of the
list of “the best subjects”. Mathematics teachers, content of mathematics curriculum,
achievement in K-12 mathematics courses, and teaching methods can be considered
as factors that influence the student’ attitudes towards mathematics. According to
Johnson (2000) students who had ever experienced with technology usage,
cooperative learning practices, and manipulative in K-12 and/or college-level
mathematics gained more positive attitudes towards mathematics. Generally,
students who have experienced failure and negative attitude in mathematics lessons
in primary grades may not change their attitudes towards mathematics in the further
grades such as high school or college. Therefore, the positive attitude that was gained
in the early years of education has a vital impact on student’ achievement in the high

school or college education.

Most of the studies in the literature highlighted the importance of integration of
computer technologies into mathematics lessons. With the use of such technologies,
students can learn easily and meaningfully by participating real-life based learning
environments. Integrating educational software into abstract topics in mathematics
also renders learning more enjoyable, makes abstract concepts more concrete and
catchy. We as educators need to make mathematics interesting for students to learn
and enjoy while presenting mathematical concepts. Computers and educational
software can be used to support the teaching and learning of mathematics. Learning
mathematics with educational software such as Frizbi Mathematics 4 may influence
the students’ personal and emotional growth in positive ways. As this study indicated
that, the mean change in attitude toward mathematics as measured by Mathematics
Attitude Scale (Askar, 1986) was positive for all students for both of the groups,
however attitude towards mathematics showed greatest increase in the experimental

group who was exposed to CAI with Frizbi Mathematics 4.

Thus, carefully planned and structured software practices with clear mathematical
objectives can play an important role in increasing students’ attitude towards
mathematics. Frizbi Mathematics 4 software is an excellent drill-and-practice tool
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that helps students to learn mathematical concepts in a constructivist environment.
Frizbi Mathematics 4 presents the real-life based examples and practices by animated
colorful and sound supported screens and guides students as they form their own
understanding of the topic. Furthermore practices with Frizbi Mathematics 4 means
students do not passively receive the instruction from the teachers, but instead
actively construct their own new knowledge. These factors might have caused
students in the experimental group to have more positive attitudes toward
mathematics. Furner and Marinas (2006) point out, Geometer’s Sketchpad serves as
dynamic motivating tool to help students learn for understanding of elementary
geometry concepts while increasing the level of the positive attitude towards

mathematics scores.

The other major contribution of the current study was that the Frizbi Mathematics 4
utilized also to assess the students’ attitude towards computer-assisted learning. The
findings of the current study revealed that students’ attitudes toward computer-

assisted learning were positively high in the experimental group.

When the issue is the incorporation of computers into primary education, students’
attitudinal outcomes towards computer-assisted learning plays a crucial role. A
student’s having a positive attitude toward CAI is essential for that student’s success
with CAL Since this is the first study which was focused on the computer-assisted
mathematics instruction in TRNC, it is important for the sake of the study to put
forward the 4™ graders’ attitudes towards computer-assisted learning. Positive and
the same level of attitude towards computer- assisted learning were found at the
beginning of the study for both of the groups, however at the end of the intervention
post scale mean score of the students in the experimental group were significantly
higher than the mean score of the students in the control group. That is to say,
students exposed to practices with computers by Frizbi Mathematics 4 gained more
positive attitude towards computer assisted mathematics learning, whereas no
significant change in student attitude towards computer assisted learning was found
in the control group. Beside this, the researcher of this study observed that all the

students in the experimental group were exited and willing to visit the computer
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laboratory on the days that computer assisted mathematics lessons were conducted

with the Frizbi Mathematics 4.

The research findings of Agkar (1992) provide similar results with the current study.
Askar conducted a study on 137 Turkish 5™ graders to find out the attitudes toward
CALl, and results indicated a positive attitude towards CAI

In his study Ruffin (2000) investigated the relationship between demographic
variables and student attitudes toward computer-aided instruction. Results of the
investigation revealed that attitude toward computers, average daily exposure to
computer, race, and computer-related experiences are the predictors of attitude
toward computer-assisted instruction. On the other hand, Teng (2001) stated that
positive student attitudes towards computer-assisted learning were existed in well-
organized and resourceful mathematics classes in Singapore. The findings from the
current study indicated that the Frizbi Mathematics 4 had a significant positive effect
on the students’ attitude towards computer-assisted learning, whereas students who
received instruction from traditional instruction did not change and kept the same
level of attitudes towards computer-assisted learning. Beside this, as Ruffin’s study
pointed out, because of the students in the experimental group spent more time on
computers than students in control group, this was correlated with the experimental
group of students’ significantly better attitude towards computer-assisted learning.
On the other hand, there may be some unknown effects that influence students’
attitudes; a possible explanation may be the novelty effects of software. The
increased attitudes both towards mathematics and computers-assisted learning by
students in the experimental group may not be related to the actual improvement in

attitude but in response to increased interest in Frizbi mathematics 4.

The contributions of computers and computer software into mathematics education
has been discussed by researchers over 30 years, multiple research studies in an
international arena has been documented in the literature. Similar to other studies,
this study aimed to investigate whether computer-assisted instruction with Frizbi
Mathematics 4 had a significant effect on 4™ graders’ achievement on

“Multiplication of Natural Numbers”, “Division of Natural Numbers” and
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“Fractions”, attitudes towards mathematics and computer assisted learning and
retention in mathematics. Results revealed that the computer-assisted instruction with
Frizbi Mathematics 4 had a positive effect on the students’ achievement scores on
the treatment units, also a significant change in attitudes towards mathematics and
computer assisted learning in the favor of computer-assisted instruction with Frizbi
Mathematics 4. Results indicated that CAI could be the supplementary teaching

method to traditional instruction in the TRNC education system.

5.2 Discussion

In the developed countries a great amount of money and resources have been
invested in the integration of computers and related educational technologies to
classrooms, however in TRNC there is no such innovation regarding educational
settings. There are some developments but when it is compared to other nations
including South Cyprus, there is lack of improvement. This study offers promise and
suggests that computer-assisted instruction would be good supplementary method of
instruction for the conventional mathematics instruction in the mathematics courses

in the TRNC case.

Computer-assisted instruction provides differentiated mathematics education for both
teachers and students (Ash, 2005). Some forms of the CAI offer extensive
opportunities for recitation of concepts in mathematics lessons. McCoy’s 1996
review article stated that, computer-based materials as prepared within the
constructivism pedagogical provide active involvement. One of the effective ways of
teaching mathematics is active participation. Hence students are not just passive
learners, they do not watch the teacher’s demonstration of how to solve mathematical
problems, but they understand the mathematical concepts by doing mathematics. The
learner should be a part of concrete activities, real-life based scenarios. Frizbi
Mathematics 4 provides such an environment where mathematical concepts are
presented in virtually concrete forms, activities are interesting and challenging. More
so, the interactive feature of the software provides a user-friendly environment to the

learner. Thus, Frizbi Mathematics 4 could be successful in helping students gain
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concrete, real-life based and basic knowledge and also it lets them to construct their

own understanding of multiplications, division and fractions.

Currently research studies world wide are not trying to answer the question whether
or not to integrate computers in mathematics education, most of them are focused on
the answer of how to utilize computers to maximize the students’ learning.
Unfortunately there is no research on the integration of technology in TRNC. TRNC
can not be left out of these new developments and changes in educational
technologies. A meta-analysis study of Quyang (1993) confirmed the conclusion
that computer-assisted instruction was effective for the instruction of mathematics
and the effect sizes were comparatively higher for the teaching of mathematics than
to the teaching of language art. Additionally when Quyang compared the effect sizes
among CAI types, higher effect sizes were produced for the CAI of drill and practice
type (ES = .61). These studies which were consistent with the results of the current

study indicate that computers are effective in facilitating mathematics achievement.

The main purpose of this research was to study the effectiveness of the use of
computers for mathematics instruction in terms of achievement, attitudes and
retention of mathematical content in TRNC case. The results of this study showed
the positive outcomes on the 4t grade students’ immediate achievement in
mathematics, attitudes towards mathematics and attitudes toward computer-assisted
learning. Therefore, it can be concluded that computers could be integrated into
TRNC education system. This study can be recognized as a kind of field testing of
effectiveness of specifically the computer software Frizbi Mathematics 4, and in

general the computer-assisted instruction in the TRNC mathematics lessons.

It is hoped that the findings of this study, the first in TRNC to focus on the
effectiveness of computers on primary mathematics teaching, will prove useful to
TRNC primary mathematics teachers and possible to TRNC educational system in

general.
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5.2 Recommendations

Based on the findings of the present study, several brief recommendations to the
educators who wish to implement computer-assisted instruction at the primary
mathematics lessons and to the researchers for future investigation on this topic are

presented in the following sections.
5.2.1 Recommendation for Practice

Since the findings of this study revealed the positive outcomes of the effectiveness of
CAI on the achievement and attitude scores of the 4™ grade students in TRNC, the
following recommendations for integration of computer-assisted instruction in
mathematics lessons should be followed in order to get effective results in the TRNC

education system.

1. Frizbi Mathematics 4 was effective for increasing multiplication, division and
fraction skills over the traditional instruction; therefore teachers in primary 4™
grade can incorporate this software into mathematics lessons in TRNC.

2. Computers and educational software must be integrated into mathematics
curriculum in TRNC education system.

3. Frizbi Mathematics 4 was effective for increasing attitude toward
mathematics; therefore it can be used in mathematics lesson to positively
impact the 4™ grade students’ attitude toward mathematics.

4. Frizbi Mathematics 4 produced a positive outcome in students’ attitude
toward computer assisted learning; therefore it can be concluded that students
are ready for the integration of computer technologies into mathematics
lessons.

5. Although teachers were not participating in the study, as McCoy (1996)
indicated that teacher attitudes, abilities and skills plays a crucial role on the
effectiveness of computer assisted instruction. Teacher training for successful
integration of educational software should be put into Ministry of Education

of TRNC budget.
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6. All schools in TRNC should have a computer laboratory that can be used to
support the conventional teaching methods for the subject matter
presentation.

7. Teachers should consider the Frizbi Mathematics 4 as a supplement rather
than a substitute for traditional instruction.

8. During the laboratory environment mathematics teachers should always link
their lessons to the actual classroom curriculum, beside this they should
create learning environment that allows student interaction, creativity and
participation.

9. New national mathematics curriculum and textbooks (MEB, 2005) should be
revised based on the novelties in educational technologies and computer
technologies.

10. Student teachers in the education faculties should be trained on computer-

based education.

5.2.2 Recommendation for Further Research

Based on the results and findings revealed from the study, recommendations for

future research on this topic are as following:

1. This study was limited with 4™ graders in the “Sht. Osman Ahmet” primary
school in TRNC, and it can be replicated with a larger sample size for
generalization to a bigger population.

2. Future studies should be carried out for different grade levels to investigate
the effectiveness of CAI in mathematics education.

3. Frizbi Mathematics 4 can be administrated to different topics in mathematics
such as geometry.

4. Further research studies should be conducted for different subject matters in
TRNC such as science and foreign languages.

5. The different kinds of educational software can be utilized in order to assess

the attribution of a particular software type.
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6.

10.

11.

12.

13.

Researchers can carry out research studies to provide the effectiveness of CAI
not only on attitudes but also on motivation. Stegemann (1986) studied the
relation between the computer-assisted drill and practice and the motivation,
and results indicated that students in CAI group were more motivated than
the students in paper and pencil group.

Further research needs to be conducted which address the effectiveness of
CAI among different periods of instructional time in terms of weeks. Quyang
(1993) stated in his meta-analysis study that there were a significant
difference in effect sizes among the different CAI instructional time for
example for the duration of treatment of four weeks the effect size was
calculated .53, whereas it was calculated .57 for eight weeks to fourteen
weeks.

Since the random assignment was not possible for sampling, a quasi-
experimental method was used for this research study. Further studies should
be conducted with random assignment of subjects.

Follow-up studies should be conducted to assess the students’ gains after the
second and third years of CAI implementation.

Further studies should be conducted with the students with different levels of
mathematics achievement and with different amounts of CAI activities.
Results would indicate how the variance of students’ achievement level
interacts with different amounts of CAL

Further research studies can be carried out to examine whether or not gender
differences related the effectiveness of CAL

Further research studies should be conducted to investigate the teacher’s
readiness, attitudes and knowledge about computer-assisted mathematics
teachers in TRNC.

As a result, this study should be replicated in other school settings such as
colleges, universities and private schools. This would provide the
effectiveness of computer-assisted instruction in different population in

TRNC.
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APPENDIX A

The General Description of the Frizbi Mathematics 4

The starting animation which gives information about the “task track™ (gorev sahasi)
shows Bike and her little dog who are sent to complete all the tasks in order to save
their lives from the “Bad Professor”. When the starting animation is completed then
next page asks student to type in their name, last name and student number. In this
way, Frizbi Mathematics 4 can recognize and keep the personal records of each
student. As shown in Figure A.1l, if the student clicks the “ok” button then the

software is directed to the “task track” page which is shown in Figure A.2.

NUMARAM :|

ADIM :l

SOYADIM :|

TAMAM

Figure A.1. The screen shot of an initial page that asks the number, name and last
name of the student.
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Figure A.2. The screen shot of the “task track”.

All parts of this page are active; when the student moves the mouse cursor, then all
the parts are activated. These parts are grouped based on the 4 grade mathematics
curriculum. When the mouse cursor moves around the page then the name of the
units are highlighted together with interactive exercise symbols, as shown in Figure
A.3. For example, the new page is open when the cursor is on the “Fractions” unit

and when it clicked on “the gardener” symbol.
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Figure A.3. The screen shot of the unit “Fractions” that is highlighted when the
cursor is on it.
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All instructions about the task such as, “what to do” and “how to do it” are given in a

small information box as shown in Figure A.4.

Figure A.4. The screen shot of an “information box” that appears at the beginning of
each interactive exercise.

Some of the tasks in the “task track” might be a bit difficult. If so, students can get
help by clicking on the symbol “Good Professor” which is loacated at the bottom left
side of the page. As shown the Figure A.5 a box appears and “Good Professor” gives

important hints about the task.
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Kesrin paydasi, biitiiniin kag egit pargaya béliindiigiinii gésterir. Kesrin payi,
u esit pargalardan kagnin alinacagini gésterir.

Figure A.5. The screen shot of a “hint box” about the task.

If the student decides to study more about the unit while working on a specific task,
then s/he should click on the “book™ symbol on the left side of the page. When the
mouse cursor moves around the units then sub units will become active
automatically. Students can chose any subject by clicking on the unit names or sub

unit names which are given in Figure A.6.

166



1- KOMELER

DOGAL SAYILAR

ONDALIK KESIRLER 3-2 6Grubun Parcasi: ve Kesir
l 3-3 Kesir Cesitleri

TOPLAMA 3-4 Kesirler ve Say: Dogrusu

CIKARMA
CARPMA

8- BOLME

9- OLCULER

10-GRAFIKLER

11-6EOMETRI

Figure A.6. The screen shot of all units that are included in the software.

The new page, as shown in Figure A.7, opens by clicking on one of the units and it
explains the subject content. There are arrows which help to move up and down,
“task track” symbol which brings the user to the “task track” page and small “book”

symbol which contains exercises.
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3.1 KESIR KAVRAMI

Yukaridaki sekilde, bir karton 7 es parcaya béliinmiis, 3 pargasi

maviye boyanmistir. Bu kartonun boyali pargalari, %geklinde

gdsterilir. Bir biitiiniin parcalarini gésteren % ifadesi bir kesirdir. %

kesrinde, 7 sayisi biitiiniin 7 eg parcaya béliindlgiinii, 3 sayis| es

parcalardan 3 iiniin boyandigini gosterir.

Figure A.7. The screen shot of a subject matter explanation.

The following page, as shown in Figure A.8, contains various exercises in the unit.
There are numbers, operation symbols, and the other tools, which can be used for
problem solving. These are located at the bottom of the page. To find out whether the
answer is correct or wrong, the student should click on the “ok” button. Similarly, by

clicking on the “solve” button, the program gives the correct solution of the problem.
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1.Asagidaki bdlme islemini yapiniz.

748 |4
e

TAMAMINT

Figure A.8. The screen shot of the typical example page of Frizbi Mathematics 4.

Another aspect of the program, as shown in Figure A.9, is the “calculator” symbol. It
can be used to check the calculations or sometimes it can be used for doing the long

calculations.
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»
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Tamam/  vazeecX

Figure A.9. The screen shot of a “calculator” box.

By clicking on the ‘“choices” symbols, as shown in Figure A.10, the students can
open or close the background music, sound effects or voiced explanations of the
Frizbi Mathematics 4. In addition to this, students can connect to the internet by
clicking on the “world” symbol which is located on the left side of the page. With the

help of this explorer, they can reach additional knowledge about the subject.
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| Yukaridaki seklin renkli bdlgesini gésteren kesri agagiya yaziniz.

‘1 ————— - —_— - - — —— - =
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Figure A.10. The screen shot of a “sound control” box.

In the “task track™ page, as shown in Figure A.11, there is an option to take a test.

The students are directed to the test page by the clicking the “test” signboard.

BASARI
DURUMU:

GENEL BASARI
pURUMU: O




Figure A.11. The screen shot of a “task track”.

This test page contains ten general tests, besides, there are also one pre-test and one
post-test as given in Figure A.12. The pre-test is designed for the utilization just after
registration to software and the post-test is designed for the utilization after
completing all the tests in the software. These tests can be taken at the beginning and
at the end of the semester. The results of these two tests can be compared to check

student progress at the end.

10'ar soruluk, 15'er dukikllk.
On Test

Test
Test
Test
Test
Test
Test
Test
Test
Test 9 oigiler
Test 10 ceometri
Son Test

Kimeler
Dogal Sayilar

Kesirler

Ondalik Sayilar

Toplama
Cirkarma

Carpma

W N OO R W N =

Bilme

Figure A.12. The screen shot of a “test page”.

As shown in Figure A.13, the students can use the arrows to go forward and
backward and the hourglass on the left shows the remaining time to complete the

test.
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Asagidakilerden hangisi birim kesir degildir?

3 1 1 1
A A= B — O— D —
)7 )100 )9 )12

Figure A.13. This page represents the typical exercise page of the test on “Fractions”.

The following Figure A.14 shows the test result table, the students can reach any
question and re-examined the question. Beside this, Frizbi Mathematics 4 provides
total result table for all the tests that students were performed as shown in Figure

A.15.
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Figure A.14. The screen shot of a result page.

"ayse erdem” En Son Yapilan Testler

YAPILAN TARIH YANLIS BOS DOGRU

Teslm 1

07/Eylilzoe 0

L

Son Test

Figure A.15. The screen shot of total results page.
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In Frizbi Mathematics 4, there is an ‘“envelope” symbol that can be used as an
interactive, two ways, and synchronize communication system for student-student,

student-class and student-teacher interaction as shown in Figure A.16.

Figure A.16. The screen shot of a “‘chat” box.

In order to quit the Frizbi Mathematics 4, the students should go back to the “task

track” page and click on the “exit” button (http://www.frizbi.com, 2006).
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APPENDIX B

Software Evalaution Rubric

Educational Material Evaluation- Computer Software*

Title:
Series Title (If applicable):
Source (Publisher):

Date of Copyright:
Subject Area(s):
Intended Audience: Pre-K

Cost:

Brief Description & Objectives:

Format of Software

Tutorial

Simulation

Game

Discovery

Problem Solving

Drill and Practice

Oooddgdo

Application

Entry Capabilities Required:

Rating: 0 — 5 scale

0= Not included or component is far below standard 5= Exemplary

Whole Class Implementation

Criteria Score Criteria Score
L Content: II1. Technical Aspects:
Accuracy & Currency of 0 - . 0
. Loads quickly, error-free operation
Information
Adaptability & Accessibility
Depth of Content (match to grade (platforms, export/import
0 e 0
level) capabilities, works w/other
programs)
Sources- Cited and Reliable 0 Graphlgs & Multimedia- Relevance 0
& Quality
. . . IV. Support Materials:
Alignment with Curriculum 0 Teacher Guide, Printed Instructions :
IL Format: Instructions & Help W{thln
. 0 Program- easily accessible & 0
Navigation, Menus, Tools
understandable
Interesting, Engaging, Motivating 0 Supplemental Resources 0
.. V. Assessment/Evaluation:
Interactivity & Feedback 0 Embedded or Supplemental 0
Flexibility: Individual, Group, & Ability to Save Work/ Track
0 Progress 0
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TOTAL SCORE [ |
Comments:

Recommended Action:

Reviewer: Date Reviewed:

*http://www.glc.k12.ga.us/passwd/trc/ttools/attach/mediaspec/SoftwareEval Templat
e2.doc
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APPENDIX C

Pre-test and retention-test form of Mathematics Achievement Test-1
(PMATI1-MATR1)

Basari Testi 1

Dogal Sayilarda Carpma
1. 367 Isleminin sonucu asagidakilerden hangisidir?
x 12
a) 3404 b) 4404 c) 4304 d) 4394

2. Asagida verilen ¢arpma islemlerinden hangisi yanhstir?

A) 2453 b) 6871 ¢) 3594 d) 3408
X 3 X 8 X 6 X 5
7359 54968 21334 17040

3. 5x(14-3)+3 = isleminin sonucu kactir ?
a) 58 b) 67 c) 70 d) 55

4., 4x(Tx5)=(?x5)x%x4 esitliginde ? yerine hangi say1 yazilmalidir?
a)4 b) 5 c)6 d)7

5. Her birinde 34 adet balik konservesi bulunan 203 kasada toplam kag¢ balik
konservesi vardir?

a) 6892 b) 6902 c) 6802 d) 6992

6. 3041 - (47 x 36) = isleminin sonucu kagtir?

a) 1692 b) 1341 c) 1349 d) 1691
7. 3M8

X 6

2.
a)3 b) 4 c)5 d)6
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8. 6 x84 %x29x0x5= isleminin sonucu kactir?
a) 504 b) 2520 c)0 d) 145
9. 2500 gramlik 60 paket kiip seker yagmurda unutuldugu i¢in eridi. Eriyen
sekerler toplam ka¢ gramdir?
a) 153 000 b) 15 000 c) 155 000 d) 150 000
10. Dort basamakli en biiyiik tek sayi ile iki basamakli en kiiciik c¢ift sayinin
carpimi kactir?
a) 109 989 b) 99 990 c) 109 978 d) 99 970
11. 5487 x 84 = isleminin sonucu kagtir?

a) 460 906 b) 461 906 c) 460 908 d) 461 907

12. Asagidaki carpma islemlerinden kac tanesi yanhstir?

I. 40 x 200 = 8 000 I1. 105 x 1000 = 10 500
III. 225 x15=3325 IV. 100 000 x 100 =1 000 000
a)l b) 2 c)3 d)4

13. Bir ciftlikte giinde 18 450 It siit veren inekler 1 haftada kac¢ It siit
vermektedir?

a) 129150  b) 92 250 c) 129 850 d) 126 150
14. Sekiz katl bir apartmanin her katinda 4 daire vardir. Her dairede ise ii¢ kisi
yasamaktadir. Bu apartmanda toplam kag kisi yagsamaktadir?
a) 84 b) 72 c) 36 d) 96

15. Bir say1y1 7 ile carptigimizda 805 bulunur. Ayni sayiy1 11 ile carptigimizda
ka¢ bulunur?

a) 1264 b) 1265 c) 1255 d) 1260
16. Dakikada 28 adet kelime yazan bir kimse yarim saatte ka¢ kelime yazabilir?

a) 840 b) 1680 c) 640 d) 1620
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17.

18.

19.

20.

21.

22.

23.

24.

25.

Zeynep 14 yasinda, babasi ise Zeynep’in yasinin 3 katindadir. Zeynep’in
babas1 ka¢ yasindadir?

a)42 b) 32 c) 52 d) 44

Bir okuldaki kiz 6grencilerin sayis1 208 dir. Erkek 6grenciler kizlarin 9 kati
olduguna gore, bu okuldaki erkek 6grenci sayis1 kagtir?

a) 1873 b) 1803 c) 1872 d) 1782

Bir kiimeste bulunan 24 tavuk, 54 tavsan ve 64 giivercinin toplam ayak sayisi
nedir?

a) 216 b) 398 c) 264 d) 392

9 Mart caddesinde 14 adet sokak lambasi vardir. ki lamba arasi 8 metre
olduguna gore caddenin uzunlugu ka¢ metredir?

a) 124 b) 116 c) 112 d) 104
44 sayisinin 16 fazlasinin 6 kat1 kactir?

a) 360 b) 704 c) 264 d) 280
126 x O = 630 ise O yerine hangi say1 yazilmalidir?

a)7 b) 6 )5 d)4

Her birinde 32 kitap bulunan 12 koli kitap raflara dizilmek istenmektedir.
Raflara dizilmesi gereken toplam kac kitap vardir?

A) 381 A) 382 C) 383 D) 384

(A x7)+ 8 =64 matematiksel ifadesinin okunusu asagidakilerden
hangisidir?

A) Bir saymnin 8 ile toplaminin 7 kat1 64’ e esittir.
B) Bir saymnin 7 katinin 8 fazlasi1 64 den kiiciiktiir.
C) Bir sayinin 7 katinin 8 fazlasi1 64’ e esittir.
D) Bir sayinin 8 katinin 7 fazlasi 64’ e esittir.

520 000 x 300 = carpiminda kag sifir vardir?

A)3 B)4 05 D)6

Test Bitti ..
Tesekkiir Ederiz...
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APPENDIX D

Pre-test and retention-test form of Mathematics Achievement Test-2

(PMAT2-MATR?2)

Basari Testi 2
Dogal Sayilarda Bolme
1) Isleminde kalan asagidakilerden hangisine esittir ? 43713
A)0 B)1 c2 D)3

2) 1200+0=12 ise O yerine hangi say1 yazilmalidir?
A) 10 B) 100 C) 102 D) 120

3) Bir bolme isleminde bolen 8, boliim 26 ve kalan 4 ise boliinen say1 kactir?
A) 112 B) 120 0) 212 D) 312

4) Asagidakilerden hangileri 5 ile tam bdliinebilir?

1. 74 300 II. 2643
I1I. 1005 IV. 52040
A) L IIvelV B) I ve III C) I ve IV D) LIII ve IV

5) 54+0=9 ise O yerine hangi say1 yazilmalidir ?
A)3 B) 4 o5 D)6
6) Aysegiil bir kavanozdaki 48 kurabiyenin 6’si yiyor. Geri kalan kurabiyeleri 7
arkadasina esit miktarda paylastirmak istiyor. Her arkadasina kag¢ kurabiye
vermesi gerekiyor?
A)S B)6 o7 D)8
7) Asagidaki sayilardan hangisi hem 2 ile hem de 3 ile boliinebilir?
A) 6548 B) 7549 C) 8694 D) 9003
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8) Kerem dogum giinii partisinde 536 kisiye meyve suyu ikram etmeyi istiyor. Bir
sise meyve suyundan 4 bardak meyve suyu ciktigina gore Kerem kag sise meyve
suyu almalidir?

A) 134 B) 143 C) 144 D) 148

9) Mehmet, gecen hafta mantar toplamak i¢in 8 km yiiriidii. Bu hafta yiiriidiigii yol
ise gecen hafta yiiriidiigli yolun yarisindan 3 km daha fazla idi. Mehmet bu hafta
kac km yol yiiriidii ?

A)6 B) 7 08 D)9

10) Bir cift¢i, cevresi 656 metre olan tarlasinin etrafini telle ¢cevrelemek istemektedir.
Ciftcinin elinde 82 adet direk olduguna gore bu direkleri ka¢ metre arayla dikerse
tiim tarlay1 telle cevreleyebilecek?

A)6 B) 8 O 12 D) 14

11) 2548 litre siitii 4 litrelik bidonlara koymak isteyen Yahya Usta kag
bidon kullanmalidir?

A) 367 B) 567 C) 634 D) 637

12) Bir koli 14 adet kitap almaktadir. 1218 adet kitab1 kolilere yerlestirmek
icin kag adet koli gerekir?

A) 86 B) 87 C) 88 D) 89

13) 1261 metre uzunlugundaki bir kurdele 5 metrelik parcalara ayrilmistir.
Artan par¢anin uzunlugu kac¢ metredir?

Al B)2 03 D) 4

14) Bir bolme isleminde bolen 7 ise kalan asagidaki sayilardan hangisi
olamaz ?

A)4 B)S5 06 D)7

15) “Bir saymmin 4 katimin yarisi 38’dir” ifadesinin matematiksel karsiligi
asagidakilerden hangisidir?

AYM+4+2=38
CO)Mx4)+2=38
By(M+4)x2=38
D)2+-Mx4)=3
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16) Bir konser salonunda 4 kisilik 216 koltuk kullanildiginda 1 yer bos kalmustir.
Bu konsere kag kisi katilmistir?

A) 863 B) 864 C) 865 D) 868
17) Asagidaki bolme islemlerinden hangisi yanhstir?

A) 4040 + 5 =808

B) 10500 =50 =215
C) 5555 +1=15555
D) 2488 +4 =622

18) Asagidaki sayilardan kac tanesi hem 3 ve hem de 9 ile tam olarak

boliinebilmektedir?
1. 2232 1I. 1457
111.6786 IV. 1358
A)Ive Il B) Ivell C) I ve IV D) II ve III

19) Asagida verilen islemlerden hangisinin yaniti 73’tiir?

A) 345+ (14-9) =
B) 340+5)+10=
O (21x15)+315=
D) (325+5) + 8=

20) Bir ¢cigcekcideki 1842 adet giiliin 12 adeti solmustur. Bu ¢icekei geriye kalanlarin
yarisin1 5’li buketler yapip satmak istemektedir. Bu cicekci kag buket cigek
yapabilir ?

A) 180 B) 183 C) 813 D) 915

Test Bitti ..
Tesekkiir Ederiz...
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APPENDIX E

Pre-test and retention-test form of Mathematics Achievement Test-3
(PMAT3-MATR3)

Basari Testi 3
Kesirler

1) Asagida verilen sayilardan hangisi bilesik kesirdir ?

10 14 30
A) % B) 15 C) 26 D) 32
2) Yanda verilen islemin sonucu kactir ? 13_8 + %:
A 2 B) 4 ) 4 D) 2
1 1 18 21
o ) 2 1 1
3) Yanda verilen islemin sonucu kagtir? + -——=
5 3 4
A1 22 B) 1 1L o 1L D) 22
)1 60 ) 115 ) 15 ) &0

4) [] kesirinin basit kesir olabilmesi i¢in [_] yerine yazilabilecek en biiyiik

8
dogal say1 kagtir ?

A)4 B) 8 06 D)7
5) Asagidaki sekildeki tarali bolgelerin kesir olarak ifadesi asagidakilerden
hangisidir?
A) % B) 8 c) 92 D) 12
12 12 12
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6) Asagidakilerden hangisi % ‘ya denk olan bir kesirdir ?

15 10 25 15
A) == B) — 0 = D) =%
) 20 18 ) 24 ) 1
52 + 1 3 -
7) Yandaki islemin sonucu ne olur? 8 4
6 10 e 6 10 6 e
A) 18 B) 8 Cc) 8 D) 9
5 1 2 e s <
8) - 4 5 kesirlerinin kiiciikten biiylige dogru siralanisi

asagidakilerden hangisinde dogru olarak verilmistir ?

A b5 s1 52 pgo2.1 5.2 1 1 5.2
' 275 Y5 95 P e

9) Bir torba seker 20 kilogramdir. Bunun _1 ‘i satildi. Kag kilogram seker
satild1 ? 4
A)S B)10 O) 15 D) 16
10) % kesrine denk olan kesrin paydasi 4 ise, pay1 nedir ?
A)2 B)3 04 D)5

11) Asagidakilerden hangisi yarimdan biiytiktiir ?
2 5 2 8
a L B) 1> 07 D) 20

12) Asagida verilen say1 dogrusunda “T” ile gosterilmis yere hangi kesir
yazilmalidir ?

<

T e [ ] [ ] [ ] [ ] [ ]
0 1 T 2 3
A) 4 B) L C) 12 D) &
) - ) 7 )1 = ) 7]
13) 5 3 — 8 esitliginde “a” yerine ne yazilmalidir ?
a a
A) 4 B)3 02 D)1

185

v



1

14) Asagidaki kesirlerden hangisi 3 ‘dan biiyiik %‘den kiigiiktiir ?

A) 4 B) 7 c 2 D)1l
15 15 15 15

15) Bir simiftaki 6grencilerin, 3’te 2’si basketbol, 5 ‘de 3’ii de tiyatro
etkinliklerine secilmistirler. Bu etkinlikler i¢in sinifin kacta kaci secilmis
olur ?

8 6 10 19
A) 5 B) 15 C) 15 D) 15
20+ L.
16) Yandaki islemin cevabi kactir ? 7
2056 146 2 120
A) 7 B) 7 C 7 D) 7
21
17) 49 kesrinin en sade sekli asagidakilerden hangisidir ?
1 14 3 8
A) 7 B) 7 c 7 D) 7
18) Asigidakilerden hangileri denk kesirdir ?
74 9 126 B3 79
L 11 ile 77 I 14 ile 196 1. 20 ile 120
A) LI B) I, 11 O) I, 1II D) L I, III

5

19) Bir pizzanin 6nce iz‘si sonra da 77 ‘si yenmistir. Buna gore pizzadan
geriye ne kadar ka]lmlstlr ?

10 9 8 3
A 12 Bz Crz D1z
20) Asagidaki kesirlerden hangisi biitiinden biiyiiktiir ?
2 4 6 5
A) 3 B) 5 C) 9 D) 4
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APPENDIX F

Post-test form of Mathematics Achievement Test-1 (MATP1)

Basar: Testi 1
Dogal Sayillarda Carpma

1) 235 Isleminin sonucu asagidakilerden hangisidir?
x 14
A) 3270 B) 3290 C) 3295 D) 3920
2) Asagida verilen ¢arpma islemlerinden hangisi yanhstir?
A) 1253 b) 5476 c) 3549 d) 8406
X 6 x 3 x 4 X 5
7518 16228 14196 42030
3) 4x(12+3)-5= isleminin sonucu kagtir ?
a) 40 b) 45 c) 50 d) 55
4) Bx?7x5=5x%x(3x%x4) esitliginde ? yerine hangi say1 yazilmalidir?
a)2 b) 3 c)4 d)5
5) Her birinde 22 adet balik konservesi bulunan 106 kasada toplam kac balik
konservesi vardir?
a) 2332 b) 2322 c) 2302 d) 2330
6) 4301 — (12 x 25) = isleminin sonucu kagtir?
a) 4000 b) 4001 c) 4300 d) 4303
N ><2K74 Yandaki islemde K harfi hangi rakam yerine yazilmistir ?
..6.
a)5 b) 4 c)3 d)2
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8) 4x21x0x16x5= isleminin sonucu kagtir?
a) 504 b) 2520 c)0 d) 145

9) 1500 gramlik 75 paket kiip seker yagmurda unutuldugu i¢in eridi. Eriyen
sekerler toplam ka¢ gramdir?

a) 112 500 b) 112 000 c) 155200 d) 115 000

10) Dort basamakli en bidyiik cift sayi ile iki basamakli en kii¢iik tek sayinin
carpimu kactir?

a) 109989 b) 109 978 ¢) 99970 d) 99 900
11) 3425 x28 = isleminin sonucu kagtir?
a) 95 000 b) 95500 ¢) 95900 d) 95 905

12) Asagidaki carpma islemlerinden kag tanesi yanhstir?

1. 20 x 400 = 8 000 I1. 104 x 100 = 1 040
IV. 215x15=3125 IV. 10 000 x 100 =100 000
a)l b) 2 c)3 d)4

13) Bir ciftlikte giinde 15 250 It siit veren inekler 1 haftada kac¢ It siit
vermektedir?

a) 106 750 b) 107 650 c) 156 250 d) 176 250

14) Ug kath bir apartmanin her katinda 7 adet sinif vardir. Her sinifta ise 12
ogrenci vardir. Bu okulda toplam ka¢ 6grenci bulunmaktadir ?

a) 84 b) 96 c) 252 d) 262

15) Bir say1y1 6 ile carptifimizda 450 bulunur. Ayni sayiy1 11 ile ¢arptigimizda
ka¢ bulunur?

a) 800 b) 820 c) 825 d) 850
16) Dakikada 24 adet kelime yazan bir kimse bir ¢ceyrekte ka¢ kelime yazabilir?

a) 340 b) 360 ¢) 530 d) 720
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17) Nehir 16 yasinda, babasi ise Nehir’in yasinin 4 katindadir. Nehir’in babasi
kac yasindadir?

a) 36 b) 44 c) 56 d) 64

18) Bir okuldaki kiz 6grencilerin sayis1 104 dir. Erkek 6grenciler kizlarin 8 kati
olduguna gore, bu okuldaki erkek 6grenci sayisi kagtir?

a) 832 b) 854 c) 882 d) 1040

19) Bir kiimeste 6 kopek, 28 giivercin ve 12 tavuk bulunmkatadir. Bu kiimeste
bulunan toplam ayak sayis1 nedir?

a) 46 b) 60 c) 92 d) 104

20) Ziya Gokalp caddesinde 12 adet agac bulunmaktadir. iki agac aras1 5 metre
olduguna gore caddenin uzunlugu ka¢ metredir?

a) 45 b) 50 c) 55 d) 60
21) 32 sayisinin 14 fazlasinin 8 kati kagtir?

a) 144 b) 368 c) 423 d) 560

22)102 x O =510 ise O yerine hangi say1 yazilmalidir?
a)7 b) 6 )5 d)4

23) Her birinde 24 kitap bulunan 8 koli kitap raflara dizilmek istenmektedir.
Raflara dizilmesi gereken toplam kac kitap vardir?

a) 192 b) 193 c) 194 d) 195

24)( A X 5 ) + 9 = 156 matematiksel ifadesinin okunusu asagidakilerden
hangisidir?

C) Bir saymin 9 ile toplaminin 5 kat1 156’ ya esittir.
D) Bir saymnin 5 katinin 9 fazlas1 156 den kiigtiktiir.
E) Bir sayimnin 5 katinin 9 fazlas1 156’ ya esittir.
F) Bir saymnin 9 katinin 5 fazlas1 156’ ya esittir.
25) 124 000 x 200 = carpiminda kag sifir vardir?
a)3 b) 4 c)5 d) 6

Test Bitti ..
Tesekkiir Ederiz...
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APPENDIX G

Post-test form of Mathematics Achievement Test-2 (MATP2)

Basari Testi 2
Dogal Sayilarda Bolme

1) Yandaki islemde kalan asagidakilerden hangisine esittir ? 349 }_J;

A)O B)1 02 D)3
8) 2300+ 0O=23 ise O yerine hangi say1 yazilmalidir?
A) 10 B) 100 C) 102 D) 120
9) Bir bolme isleminde bolen 6, boliim 37 ve kalan 2 ise boliinen say1 kactir?
A) 112 B) 120 C) 212 D) 224

10) Asagidakilerden hangileri 3 ile tam boliinebilir?

I. 306 II. 4 251
I11. 1006 IV. 2051
A) L IIvelV B)Ivell C) I ve IV D) LIII ve IV

11) 48 +0O =8 ise O yerine hangi say1 yazilmalidir ?
A)3 B)4 o5 D)6
12) Aysegiil bir kavanozdaki 60 kurabiyenin 4’iinii yiyor. Geri kalan kurabiyeleri 8
arkadasina esit miktarda paylastirmak istiyor. Her arkadasina kag¢ kurabiye
vermesi gerekiyor?
A)S B)6 o7 D)8

13) Asagidaki sayilardan hangisi hem 2 ile hem de 3 ile tam boliinebilir?

A) 6548 B) 7549 C) 8694 D) 9003

190



8) Deren ile Emre’nin diigiin toreninde 720 kisiye meyve suyu ikram edilecektir. Bir
sise meyve suyundan 5 bardak meyve suyu c¢iktigina gore toren icin kag sise
meyve suyu alinmalidir?

A) 134 B) 143 C) 144 D) 148

9) Mehmet, gecen hafta sahildeki ¢opleri toplamak i¢in 10 km yiiriidii. Bu hafta
yiriidiigi yol ise gecen hafta yiiriidiigi yolun yarisindan 2 km daha az idi.
Mehmet bu hafta ka¢ km yol yiiriidii ?
A)6 B)S5 04 D)3

10) Cevresi 180 metre olan bir bahgenin etrafi tellenecektir. Bu amagla 4 metre
aralikla direk dikilmistir. Bahcenin etrafinda kac¢ direk vardir?

A) 44 B) 45 C) 46 D) 47
11) 1 890 litre siitii 3 litrelik bidonlara koymak isteyen Yahya Usta kag¢ bidon
kullanmalidir?
A) 630 B) 635 C) 642 D) 645

12) Bir koli 12 adet kitap almaktadir. 1056 adet kitab1 kolilere yerlestirmek icin kag
adet koli gerekir?

A) 86 B) 87 C) 88 D) 89

13) 1881 metre uzunlugundaki bir kurdele 6 metrelik parcalara ayrilmistir.
Artan par¢anin uzunlugu kac¢ metredir?

Al B)2 0)3 D) 4

14) Bir bolme isleminde bolen 5 ise kalan asagidaki sayilardan hangisi
olabilir ?

A)4 B)5 )6 D)7
15) “Bir saymmin 3 katimin yarisi 48’dir” ifadesinin matematiksel karsiligi
asagidakilerden hangisidir?
A)4030+5=_808
B)1 881 +9 =209

C) 8888 +~2=4444
D) 4260 +4=1065
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16) Bir konser salonunda 3 kisilik 324 koltuk kullanildiginda 1 yer bos kalmustir.
Bu konsere kag kisi katilmistir?

A) 971 B) 972 C) 973 D) 974

17) Asagidaki bolme islemlerinden hangisi yanhstir?
A)4030+5=2_808
D) 1881 +9 =209
C) 8888 +2=4444
D) 4260 +4 =1 065

18) Asagidaki sayilardan kac tanesi hem 3 ve hem de 9 ile tam olarak
boliinebilmektedir?

I. 3222 II. 7686
I11. 1457 IV.5318
A)Ivelll B) Ivell C) Il ve IV D) Il ve 111

19) Asagida verilen islemlerden hangisinin yanit1 56’dir?

E) 255+ (14-9) =
F) 340+5)+5=
G) 27x6)+135=
D) (750 = 15)+ 6 =

20) Bir cigcekcideki 1823 adet giiliin 23 adeti solmustur. Bu ¢igcekci geriye kalanlarin
yarisini 5’li buketler yapip satmak istemektedir. Bu cigcekci
kag¢ buket cicek yapabilir ?

A) 180 B) 183 C) 813 D) 138

Test Bitti ..
Tesekkiir Ederiz...
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APPENDIX H

Post-test form of Mathematics Achievement Test-3 (MATP3)

Basanr Testi 3
Kesirler

1) Asagida verilen sayilardan hangisi basit kesirdir ?

A) 7 B) 10 c) 27 D) 34
4 12 26 32
2) Yanda verilen islemin sonucu kagtir ? % + 25_7=
12 21 9
A) =£ B) == Cc) L D) 17
) 22 ) 55 ) 2 ) Iz
3) Yanda verilen iglemin sonucu kagtir? 2 .7 1 _
3 8 4 -
A, 7 B) 11l ) 36 p 3L
157 24 24 12

4) L] kesirinin bilesik kesir olabilmesi i¢in [_] yerine asagidaki dogal
8

sayilardan hangisi yazilmalidir ?

A)4 B)9 )6 D)7
5) Asagidaki sekildeki tarali bolgelerin kesir olarak ifadesi asagidakilerden
hangisidir?
8 5 12
A) 4 B 1z 17 P17
12
6) Asagidakilerden hangisi 9 ‘a denk olan bir kesirdir ?
12 12 16 16
A) == B =< Cc 215 D) i0
) 27 ) 36 ) 18 ) 27
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2 5

2— + 4=
7) Yandaki islemin sonucu ne olur? 7 14
5 7 10 9
6 =— 6 — 6 — 6 —
A 7 B) 8 c 14 D) 14
5 1 2 P, . -
8) —— —— —kesirlerinin biiyiikten kiiciige dogru siralanisi
asagldakﬁllerde

hangisinde dogru olarak verilmistir ?

2

A) 55152 B)i<i<1_ C)5 >2 > D) —
6 4 5

5->251 >2
5 6 5 4 6 5 4 6

1
4

9) Bir torba seker 32 kilogramdir. Bunun 41— ‘Ui satild1. Kag kilogram seker
satild1 ?

A)8 B)12 C) 24 D) 26
10) % kesrine denk olan kesrin paydasi 7 ise, pay1 nedir ?
A) 4 B)3 02 D)1

11) Asagidakilerden hangisi yarimdan biiytiktiir ?
2 S 2 8
N5 B 1 © 7 ) 20

12) Asagida verilen say1 dogrusunda “T” ile gosterilmis yere hangi kesir
yazilmalidir ?

<

v

e N % ° .
0 1 2 3
4 e 5 6
A 6 B) 4 0 1= D)
13) 5 _3 _ 8esitliginde “a” yerine ne yazilmalidir ?
a a
A) 4 B)3 02 D)1
10 2
14) Asagidaki kesirlerden hangisi 12 ‘den kiigiik 3~ ‘den biiyiiktiir ?
A) 9 B) 8 o) 2 D) 12
12 12 1 15
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15) Bir simiftaki 6grencilerin, 6’da 2’si basketbol, 5 ‘de 4’ii de tiyatro
etkinliklerine se¢ilmistirler. Bu etkinlikler i¢in sinifin kagta kac1 se¢ilmis
olur ?

LR 6 34 5
A) 30 B) 15 C) 30 D) 6
15+ 2
16) Yandaki islemin cevabi kactir ? 6
20 95 26 20
A) 6 B) 6 Cc) 7 D) 6
42
17) 98 kesrinin en sade sekli asagidakilerden hangisidir ?
1 21 3 8
A) 7 B) 49 c 7 D) 7
18) Asigidakilerden hangileri denk kesirdir ?
A 2 126 13 79
L 11 ile 77 I 14 ile 196 1. 20 ile 120
A) LI B) I, III O) I, 111 D) L, II, IIT

19) Bir pizzanin 6nce ﬂ%‘Si sonra da % ‘st yenmistir. Buna gore pizzadan

geriye ne kadar kalmistir ?
6 9 10 11
A) 6 B) 2 C 14 D) -
14 14 14
20) Asagidaki kesirlerden hangisi biitiinden biiyiiktiir ?
2 4 6 5
A) 3 B) 5 C) 9 D) 4
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APPENDIX K

Blueprint for Unit 2: “Division of Natural Numbers”

En ¢ok dort basamakli

dogal sayilar1 en ¢cok
iki basamakli dogal

sayilara boler

Son ii¢ basamag sifir

olan en cok bes
basamakli dogal

sayilart 10,100,1000’e
kisa yoldan boler

sonucunu tahmin eder

Bir bolme isleminin
ve tahmini islem
sonucu ile karsilastirir
arasindaki iliskiyi

Carpma ile bélme

boliinebilmesini kavrar
Dogal sayilarla bélme
islemi gerektiren

problemleri ¢cozer ve

Dogal sayilarin 2,3,5
kurar

ve 9ile
Toplam

I. Bolme ile ilgili temel kavramlar

—

—| kavrar

I1. U¢ basamakli dogal sayilar1 bir
basamakli dogal sayilara bolme

I1I. Ug basamakli dogal sayilari iki
basamakli dogal sayilara bolme

IV. Dort basamakli dogal sayilar1 en
cok iki basamakli dogal sayilara bolme

V. Dogal sayilar1 10, 100,1000’in
katlariyla bélme

VI. Dogal sayilarin 2,3,5 ve 9’a
boliinebilmesi

VII. Dogal sayilarla bolme islemi
gerektiren problemler

10

Toplam

20
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Pay1 ve paydasi en
cok iki basamakl
dogal say1 olan
kesirleri, kesrin
birimlerinden elde

Pay1 ve paydasi en
cok iki basamakli
olan kesirleri say1
dogrusunda
gosterir

Paydas1 en ¢ok iki
basamakli kesirleri
karsilastirir

Bir ¢coklugun
belirtilen bir basit
kesir kadarini
belirler

Belirtilen basit
kesir kadar1 verilen
bir coklugun
tamamin bulur

Paydalar1 en ¢ok
iki basamakli
kesirlerle toplama
islemi vapar

Paydalar1 en ¢cok
iki basamakli
kesirlerle ¢cikarma
islemi yapar

Kesirlerle toplama
ve ¢ikarma islemi
gerektiren
problemleri ¢ozer
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APPENDIX M

Mathematics Attitude Scale (MAS)

Matematik Dersine Yonelik Tutum Olcegi*

Asagidaki her ifadeyi okuduktan sonra, buna ne derecede katildiginizi isaretleyiniz.

Ornek: “Matematik sevdigim bir derstir” ifadesine ne 6lgiide katildigiizi gosteren

stituna “X” isareti koyunuz.

©
©

© @) )

®
®

Kesinlikle Katiliyorum | Emin degilim/ | Katilmiyorum | Kesinlikle
Katiliyorum Kararsizim Katilmiyoru
m

Matematik sevdigim bir derstir

Matematik dersine girerken biiyiik bir sikinti duyarim

Matematik dersi olmasa 6grencilik hayati daha zevkli olur.

Arkadaslarimla matematik tartismaktan zevk alirim.

Matematige ayrilan ders saatlerinin fazla olmasini dilerim

Matematik dersi ¢alisirken canim sikilir.

Matematik dersi benim igin bir angaryadir.

Matematikten hoslanirim.

N B Bl Bl B Bl ad B e

Matematik dersinde zaman gecmek bilmez..

. Matematik dersi sinavindan ¢ekinirim.

— | —
ad K=

. Matematik benim i¢in ilgi cekicidir.

[
[\S)

. Matematik tiim dersler icinde en korktugum derstir.

—
[98)

. Yillarca matematik okusam bikmam.

,_.
o

. Diger derslere gore matematigi daha ¢ok severek calisirim.

—_—
91

. Matematik beni huzursuz eder.

—_
[*))

. Matematik beni trkitiir.

—_
.

. Matematik dersi eglenceli bir derstir.

—
o]

. Matematik dersinde nege duyarim.

[
Ne)

. Derslerin i¢inde en sevimsiz matematiktir.

]
S

. Calisma zamanimin ¢cogunu matematige ayirmak isterim.

*Agskar, Petek. (1986). Matematik dersine yonelik tutum olgen likert-tipi bir Olgegin
gelistirilmesi. Egitim ve Bilim, 11(62), 31-36
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APPENDIX N

Computer Assisted Learning Attitude Scale (CALAS)
Bilgisayar Destekli Ogrenmeye Yonelik Tutum (")lgegi*
Asagidaki her ifadeyi okuduktan sonra, buna ne derecede katildiginizi isaretleyiniz.

Ornek: “Bilgisayar basinda calisirken zamanim miithis zevkli gegiyor” ifadesine ne
Olciide katildiginiz1 gosteren siituna “X”

© O 6 © © ®

X

Evet Bazen | Hayir

1. Bilgisayar basinda ¢alisirken zamanim miithis zevkli

geciyor

. Bilgisayarla ders ¢alisirken ¢abuk 6greniyorum

3. Bilgisayar ile 6grenmekten rahatsiz oluyorum

4. Bilgisayarla 6grenme kendime giivenimi artiyor

5. Bilgisayar bende ders calisma istegi yaratiyor

6. Bilgisayarla ders 6grenmek bastan zevkliydi, fakat zaman
gectikce bikmaya basladim

7. Bilgisayarla ders islemek cok eglenceli.

8. Bilgisayarla ders 6grenmek basarimi artiyor.

9.Biitiin dersleri bilgisayarla 6grenmeyi isterim

10.Dersi sekil ve hareketli resimlerle kolay 6greniyorum.

*Askar, P.,Yavuz, H., & Koksal, M. (1991). Bilgisayar destekli 6renmeye yonelik

tutum ol¢egi. Egitim ve Bilim, 15, 29-33. Anket bitti. Tesekkir ederiz. ©
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APPENDIX O

CONSENT LETTER OF THE INSTITUTION
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KUZEY KIBRIS TURK CUMHURIYETI
MILLI EGITIM VE KULTUR BAKANLIGI
TALIM VE TERBIYE DAIRESI MUDURLUGI

Say1: 3/2005 Tarih: 23/12/2005

[kogretim Dairasi Miidiirliigii,
Lefkosa.

Tgi; 3/2005 sayili ve 19/12/2005 tarihli yazimz.

Konu: Olga Pilli’nin " Bilgisayar Destekli Matematik Ogretim " konulu
uygulamasi hk.

lgi basvuruda, K. K. T. C. Milli Egitim Ve Kiiltir Bakanligi'na bagi1 okullarca
O0grenim goren ilikokui 4. sinif 6grencilerine bilgisayar destekli 6gretim uygulanmasina
yonelik anket sorular1 ve egitsel yazilim incelenmistir. Yapilan incelemede, bilgisayar
destekli 6gretim uygulanmasi miidiirliiglimiizce uygun goriilmiistiir.

Ancak wuygulamadan Once -anketlerin ve egitsel yazilimin uygulanacagi
okullarin  bagl bulundugu miidiirliikkle istisarede bulunulup, uygulamanin hangi
okulda ne zaman yapilacagr birlikte saptanmalidir.Uygulamadan sonra sonuglarinin
Talim Ve Terbiye Dairesi Miidiiritigii'ne ulastirilmasi gerekmektedir.
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E-mail : meb@mebnet.net
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APPENDIX P

SUMMARY IN TURKISH

BIiLGIiSAYAR DESTEKLi OGRETIMIN 4.SINIF MATEMATIK DERSINDEKI
BASARI, TUTUM VE KALICILIGA ETKIiSi

Bu calisma, bilgisayar destekli bir 6gretim uygulamasi olan Frizbi Matematik 4
egitsel yaziliminin, ilkogretim 4. sinif 6grencilerin matematik dersindeki akademik
basarisina, bu basarinin kalicilifina ve matematik ve bilgisayar destekli 6grenmeye

kars1 tutumlarina etkisini incelemeyi amaglamistir.

Calismaya, Kuzey Kibris Tiirk Cumhuriyeti, Gazimagusa bolgesinde, bir devlet
okulunda bulunan 4.siif 6grencileri dahil edilmistir. Kontrol grubundaki 6grenciler
geleneksel yontemle ders islerken, deney grubunda Frizbi Matematik 4 egitsel
yazilim kullanilmistir. Kontrol grubu 26, deney grubu ise 29 0Ogrenciden
olusmaktadir. Calisma 2006-2007 6gretim yili bahar doneminde, dogal sayilarda

carpma, bolme ve kesirler iiniteleri tizerinde yiiriitiilmiistiir.

Uygulama Oncesi, sonrasi, ve 4 ay sonrasinda tiim gruplara her iiniteyle ilgili ¢coktan
secmeli basar1 testi uygulanmistir. Matematige iliskin ve bilgisayar destekli
ogrenmeye iligkin tutum olcekleri sadece uygulama Oncesinde ve sonrasinda
uygulanmistir. Basar testlerinden elde edilen veriler 3 X 2 tekrarli 6l¢timler varyans
analizi (ANOVA) kullanilarak degerlendirilmistir. Tutum 6l¢eklerinden elde edilen

verilerin degerlendirlmesinde ise, t-test kullanilmastir.

Arastirma sonunda deney grubu ile kontrol grubunun ¢arpma, bolme ve kesirler
tinitelerindeki akademik basar1 sontest puanlar1 arasinda deney grubu lehine anlaml
farklar bulunmustur. Kalicilik puanlar1 agisindan yalnizca carpma ve bdlme
tinitelerinde deney grubu lehine anlamli bir fark bulunmustur. Bunun yanisira, deney

grubunda bulunan, Frizbi Matematik 4 ile bilgisayar destekli Ogretim alan
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ogrencilerin matematige ve bilgisayar destekli 6§renmeye karsi tutumlarinda, kontrol
grubuna gore anlamh farklar olusmustur. Elde edilen sonuclar, Frizbi Matematik 4
egitsel yaziliminin Kuzey Kibris Tiirk Egitim Sisteminde ilkogretim matematik
derslerinde geleneksel egitime katki koyacak sekilde uygulanmasinin olumlu

sonuglar ortaya cikaracagini destekler niteliktedir.

1. Giris

Bu calisma bir egitsel yazilim olan Frizbi Matematik 4 programimi geleneksel
ogretim yoOntemleriyle karsilagtirarak matematik derslerindeki etkililigini ortaya
koymayr amaglamaktadir. Calismanin ilk boliimiinde problem durumu ve
calismanin 6nemini, ikinci boliimde ise literatiir taramas1 yer almaktadir. Ugiincii
boliimde ise ¢alismanin yontem kismina yer verilmistir. Calisma sonucu elde edilen
verilerin yer aldigi dordiincii boliimde ayrica bu verilerin agiklamalarindan da séz

edilmistir. Son boliim ise sonug¢ ve Snerilere ayrilmistir.

Matematik egitiminin temelleri, genelde matematik bilim dalinin gelisim siirecine
bagli olarak sekillenmis ve toplumlarin gelisim siirecinde ge¢cmisten giiniimiize degin
etkili olmustur. 1980’11 yillara kadar metematik izole edilmis bir hedefler biitiinii
olarak goriilmiis, bunun bir sonucu olarak da geleneksel matematik Ogretim
modelleri ile Ogrenciler ezberci bir anlayisla yetistirilerek, Ogrendiklerini

anlamlastiramadan 6grenmeye tesvik edilmislerdir.

Geleneksel ogretim yontemleri ile yapilan 68retimde matematik kavramlar1 genelde
soyut ornekler kullanilarak 6gretilmeye ¢alisilmaktadir. Bu sekilde yapilan 6gretimde
Ogrencilerin iist seviye biligsel becerilerini kullanmalar1 gerektirmektedir. Bunun
sonucunda Ogrenciler lizerinde ortaya ¢ikan yiiksek baski 6grencilerin giivenini ve
matematige iligkin tutumunu olumsuz yonde etkilemektedir. Kuzey Kibris Tiirk
Cumhuriyetin’de de durum yukarida anlatilandan farli bir egilim gostermemektedir.
Boylece pek ¢ok 6grenci matamatigin zor oldugunu ve matematik dersinden basarili
olamayacaklarin1 diisiinerek kaygilanmakta ve c¢ogunlukla basarisiz olmaktadirlar.

Bu duruma bagh olarak Ogrencilerin  matematige iligkin olumsuz bir tutum
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gelistirdigi gozlemlenmistir. Bu durum ilkogretimden baslamakta, okul yillar
ilerledikce de malesef artarak devam etmektedir. Yapilan aragtirmalar bu konuda
secilen 6gretim yontemlerinin 6nemli bir rolii oldugunu gostermistir. Ne yazik ki
okullarda kullanilmas1 gereken, Ogrencileri yaparak yasayarak Ogrenmeye tesvik
eden cagdas yontemler Ogretim programlarina katilmamaktadir. Bu tiir
gereksinmlerin karsilanabilecegi Ogretim programlart bilgisayar destekli Ogretim
yontemlerinin yardimui ile yaratilmasi mumkiin olarak goriilmektedir. Diinyamizda,
bilgisayar ve bilisim sektoriindeki hizli gelisim cercevesinde egitim alaninda da

cesitli uygulamalar yapilmaya baslanmas.

Kuzey Kibris Tiirk Egitim sisteminde bir¢cok okulda matematik egitimi halen daha
geleneksel yontemlerin kullanilmasi ile, ezberci ve dogru cevap odakli olarak siiriip
gitmektedir. Oysa matematik egitimin temel amaci sorun ¢ozebilen, arastirmaci ve
tiretken bireyler yetisrmek olmalidir. 2005 yilinda K.K.T.C’nin egitim sisteminde
yeni bir egitim programi uygulamaya gegcirilmistir. Yenilenen bu egitim programinda
yenilik¢i yaklagimlara ve Ogrenci merkezli uygulamalara yer verilmesine ragmen
bilgisayar ve 6gretim teknolejilerinin, 6zellikle matematik derslerinde yer almadigi
goze carpmaktadir. Tiim diinyada bilgisayar destekli egitimin en etkin sekilde nasil
kullanilabilecegi tartisilirken, iilkemizde hala daha bilgisayer destekli egitimin

Ogretim programlarina katilip katilmamasi tartisiimaktadir.

Bilgisayar ve egitsel yazilim programlarimin etkili bir sekilde kullanilmasiyla
matematik Ogretiminde Ogrencilerin matematige daha cok ilgi gostermeleri ve
matematigi sevmeleri saglanabilir. Bu baglamda bilgisayarlarin K.K.T.C’de okutulan
matematik derslerinde etkili 6grenme ortamlar1 yaratacagl ve matematik becerilerini
gelistirecegi diistiniilmektedir. Elde edilen bilgiler 1s1ginda, bu aragtirmanin amaci
ilkogretim 2. sinif seviyesinde Frizbi Matematik 4 program ile yapilan bilgisayar
destekli matematik 6gretiminin basariya, kaliciliga, matematik ve bilgisayar destekli

ogrenmeye iliskin tutumuna olan etkisini belirlemektir.
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1.2 Onem

Bilgisayar destekli 6gretimin dgrenmeleri etkilesimli ortamlar olusturarak daha etkili
ve kalict hale getirdigi bir ¢ok arastirmaci tarafindan ortaya konmasina ragmen
Kuzey Kibris Tiirk Egitim sisteminde bu alanda yapilmis hicbir c¢alisma

bulunmamasi arastirma i¢in bir 6nem teskil etmektedir.

Giiniimiiz okullarinda yapilan egitimin, 68retmen merkezli degil, 6grenci merkezli
olmasi, yapilan uygulama ve etkinliklerin, ders kitab1 ve yazi tahtalarinin disinda,
daha yenilik¢i, gorsel agirlikli 6gretim materyallerinden yararlanirak yapilmaya
baslamas1 gerkemektedir. Mevcut sistemde bulunan matematik egitim ve Ogretim
programlarinda yenilik¢i yontemlere yer verilmelidir. Bu baglamda gosterip yapma,
benzetim, problem ¢6zme, alistirma ve uygulama gibi uygulama alanlar1 olan
Bilgisayar Destekli Ogretim uygulamalarina yer verilmesi kagimilmazdir. Bu
caligmada yontem kisminda anlatilan Frizbi Matematik 4 adli egtisel yazilim
programinin  KKTC deki matematik derslerinde kullanilmasi1 ile ogrencilerin
matematik derslerindeki temel kavarmlar1 gorsel icerikli, ses ve animasyon efektli
alistirmalarla daha etkili ve kalic1 6grenmeler gerceklestirmesinde yardmici olacagi

diisliniilmesi yoniiyle 6nemlidir.

Ayrica, bu calisma Kuzey Kibris Tiirk Cumhuriyetinde simdiye kadar matematik
derslerinde ortaya cikan sorunlarin dnlenmesinde, daha kalict 6grenme ortamlarini
saglanmasina yonelik bilimsel calismalarin yok denecek kadar az olmasi acisindan

da 6nem tasimaktadir.

Bu calisma, Frizbi Matematik 4 kullanarak en ¢ok zorlanan derslerden biri olan
matematik dersinin ilkogretim 4.sinif diizeyindeki ogrencilerin akademik basarisini
yiikseltilmesine, bu basarinin kaliciginin artmasina ve buna ek olarak matematik ve
bilgisayar destekli 6grenmeye iliskin tutumlarinin olumlu yonde gelismesine katkida

bulunabilir.
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2. Literatiir Taramasi

Bu boliimde bilgisyaralarin egitimdeki rollerine kisaca deginilmis daha sonra ise
bilgisayar destekli Ogretimin matematik egitimindeki yeri iizerinde durulmustur.

Boliimiin son kisminda ise alanda yapilan caligmalara yer verilmistir.

2.1 Bilgisayarlarin Egitimdeki Yeri ve Onemi

Giiniimiizde, bilgisayar ve buna bagli teknolojiler diinayanin bir ¢cok yerinde bulunan
okullarda kullanilmaktadir. Hemen her alanda kullanilan bilgisayar teknolojisi,
egitime de girmis ve yogun bicimde kullanilmaktadir. Ozellikle gelisimini
tamamlamis, modern iilkelerde bilgisayarlar okullarda uzunca bir suredir egitimi
destekleyen bir ara¢ olarak kullanilmakta, 68retmenler ise bu araclardan Ogretim
yontemlerini desteklemek amaci ile yararlanmaktadirlar. Bircok egitimci bilgisayar
teknolojilerini 6gretim programlarinda bulunan farkli derslerde kullanmaya calisarak,
ogrenim ve Ogretim yontemlerini degistirmeyi amaclamaktadirlar. Ornegin,
matematik egitiminde kullanilan yontemler teknolojinin entegre olmasiyla
degisikliye ugramis, bu ise hem Ogrencinin hem de 6gretmenin iistlendigi rolleri

dogrudan etkilemistir.

Hepimizin bildigi gibi, egitimin amaglarindan biri, bireyleri toplumun gereksinmeleri
dogrultusunda yetistirmektir. Bu nedenle, egitim sistemleri giiniimiizde bilgi ¢agina
uygun, bilgi toplumu iiyesinin Ozelliklerini tasiyan bireyler yetistirmekle
yiikiimliidiir. Bu da egitim kurumlarinin hem bireyleri yeni teknolojilerden haberli
kilmalarin1 ve onlar1 nasil kullanacaklarin1 68retmelerini hem de kendilerinin yeni

teknolojileri kullanmalarin1 gerektirir.

Bilgisayar, 1960'1arda okullarda sinirli sayida 6gretmen ve secilmis 6grencilerlerle
kullanilmaya baslanmistir. Ancak, o yillarda donanima agirlik verilmis, yazilim ise
arka planda kalmistir. Bu ise, programlama dillerinin 6gretimini One cikarmustir.
Zaman igerisinde bu goriis degismis, bilgisayar uygulamalarina agirlik verilmistir.
"Bilgisayar farkindaligl", "bilgisayar okuryazarlig1" 6nem kazanmistir. Daha sonra

da, bilgisayar teknolojisinde elde edilen bilgilerin iletisim teknolojisine
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uygulanmasiyla, yeni teknolojiler bireyleri iletisim teknolojisi icerisinde etkin
kilmistir. Biitiin bu degismelerin sonucu olarak, bilgi toplumunun gerektirdigi insan
tipini yetistirmek zorunlu duruma gelmistir. Bilgi caginin insan tipini belirlemek,
egitim sisteminin yonlendirilmesi agisindan onemlidir. Bilgi toplumunun insan tipini

yetistirmede ise, teknoloji kullanimi 6nemlidir.

Bilgisayar, son yillarda egitim alaninda en hizli gelisen ve kullanilan ara¢ olmustur.
Bilgisayarlarin egitim ortamlarinda kullanilmasi 1950’11 yillara kadar uzanmis olsada
genel anlamda ve islevsel olarak kullanilmasi 1980°1i yillarin baglarina denk
gelmektedir. Donald Bitier'in 1959 yilinda uygulamis oldugu PLATO adh
bilgisayarlarin egitimde kullanilmas1 bu alanda yapilan ilk c¢alismalardan
sayllmaktadir. Nitekim 1980'den sonra egitimle ilgili donanim ve yazilimlar hizla
artmistir. Bu durum, ogretme-ogrenme siirecinde énemli degisikliklere ve sonuclara

yol agcmistir.

2.2 Bilgisayar Destekli Ogretim

Bilgisayarin egitimde kullanilmasiyla ilgili 6nemli bir konu da bilgisayar desketli
ogretimdir. Bilgisayar destekli 6gretim, bilgisayarin hem sinif i¢inde cesitli derslerin

Ogretimi i¢in hem de okul yonetiminin ¢esitli isleri icin kullanilmasina verilen addir.

Ogrencinin karsilikli etkilisim  yoluyla eksiklerini ve performansmi tanimasi,
doniitler alarak kendi 6grenmesini kontrol altina almasini; grafik, ses, animasyon ve
sekiller yoluyla derse kars1 daha ilgili olmasin1 saglamak amaciyla egitim ve 6gretim
siirecinde, bilgisayardan yararlanma yontemine Bilgisayar Destekli Ogretim denir

(Baki, 2000; Rushby, 1989; Usun, 2000).

Bilgisayarin 6gretme-6grenme siirecinde bir ara¢ olarak kullanilmasina bilgisayar
destekli 6gretim diyebiliriz. Bilgisayar destekli 6gretimde, herhangi bir derste bir
konu, 6nceden hazirlanmis olan yazilimlarla 6gretilir. Ornegin, matematik dersinde
"kiimeler" konusunu Ogretmen bu konuyla ilgili bilgisayar yazilimini 6grencilere
kullandirtarak 6gretebilir. Ogrenciler, bilgisayarda bu yazilimin kapsadigi metni

okuyup, sekilleri inceleyip alistirmalar1  yapabilirler. Sonra da yaptiklarinin
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dogru olup olmadigini yine bu yazilimdaki dogru yanitlarla karsilastirip 6grenip

ogrenmediklerini denetleyebilirler.

Bilgisayar destekli 6gretimde 6gretmen derslerinde bilgisayardan yardimci bir arag

olarak baslica su tiir etkinliklerde yararlanabilir:

» Ogretim konularini tekrar ettirme ve alistirma yaptirtma.

* Kavram, yontem, ilke ve yasalar1 6gretme.

* Problem ¢ozme yollarin1 6gretme.

* GOzlem ve deney yaptirtma.

Bilgisayar destekli Ogretimde bilgisayardan etkili bi¢cimde yararlanilabilmesi igin

yeterli sayida ve nitelikli yazilimlara gerek vardir. Bu saglanamadan okullarda

bilgisayar destekli Ogretimin basarili olmasit beklenemez. Bilgisayar, okullarda

Ogretim ya da ders dis1 etkinliklerde de kullanilabilir.

2.2 Bilgisayar Destekli Ogretimin Yararlar

Asagida bilgisayarlarin  egitim-6gretim ortamlarina getirdigi yararlar kisaca

belirtilmistir.

Ogrenci kendine ait kisisel bir 6grenme ortaminda rahatlikla ¢aligir. Bunun
yanisira, bilgisayar hosgoriilii, anlayisli ve tekrar tekrar Ogretebilen bir
arkadas ya da 6gretmen gibi davrandigi i¢in kendisini yalniz hissetmez.
Ogretim adimlar1 daha 6nceden planlandigi igin her bir iiniteden sonraki adim
ogrencinin bilingli bir eylemini gerektirmeden kendiliginden olusur.
Cizimler,sekiller ve sorular sirasi1 geldik¢e 6grenciye sunulur. Bu sayede
ogrenilenleri gorsellestirme, hareketlendirme olanagi yaratir.

Ogrencinin kendi hizinda bir 6grenim saglanir.

Ogretmenden 6gretmene degisen dgretim niteligi yiiksek bir diizeye cikarilir.
Ogrenim kiigiik birimlere indirildiginden, basar1 bu birimler iizerinde siirekli
sinanarak adim adim gerceklestirilir.

Ogrenciyle ilgili kisisel ve istatiksel bilgiler ayn1 ortamda saklanir.

Ogrenme olanaklari yer ve zaman kisitlamalarindan bagimsiz kilinir.Ama
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hizl1 6grenme sayesinde de zamandan tasarruf edilmektedir.
e Ogrenci kendi bagma calismasma ragmen egitmen tarafindan siirekli

denetlenir ve gerektiginde miidahale edilir.

2.3 Bilgisayar Destekli Ogretimin Smmirhihklar:

Giiniimiizde bilgisayar destekli 6gretim her gecen giin daha da 6nem kazanmasina ve
yukarda belirtilen bilgisayarin egitim ortamlarina getirdigi yararlara ragmen,
bilgisayarlarin egitim alaninda daha aktif ve iiretken bir sekilde kulanilmadigina sahit
olmaktayiz. Bunun baslica sebebleri arasinda egitimcilerin bilgisayar kullanmada
yeterli tecriibeye sahip olmamalarini ve bilgisayarlara ulasma imkanlarinin kisith
olmasini ileri siirebiliriz. Ayrica, BDO konusnun heniiz yeni olmas1 ve sonuclarinin
yeni alinmaya baslanmasi dolayisiyla bunun yarattigi korku, ayrica hazirlanmig
birtakim yazilimlarin iyi dokiimente edilmemis olmasi; bunun yanisira bu tiir

yazilimlarin ve gerekli donanimlarin fiyati da BDO sistemlerinin dezavantajlaridir.

2.4 Tlgli Aragtirmalar

Giiniimiizde bilgisayarin egitimde kullanilmas1 ile 1ilgili bircok arastirma
yapilmaktadir. Bunlar 6gretmenlerin sahip olmasi gereken niteliklerden, uygulama
yaklagimina kadar genis bir yelpazeye yayilan aragtirma konularidir. Bugiine dek
yapilan arastirmalar, bilgisayarin 6grenciyi 0grenmede etkin kildigini, 6grencinin
hizl1 ve sistemli doniit saglayabildigini, her 6grencinin kendi 6grenme diizeyine ve
hizina gore ilerlemesine olanak verdigini ve Ogretmenin Ogrencileriyle daha ¢ok

ilgilenmesini sagladigini ortaya koymustur.

Ogretimde bilgisayar kullanimi konusunda gerceklestirilen uluslar aras1 bazi

arastirmalarda asagidaki bulgular elde edilmistir;

1. Bilgisayar ogrencilerin 6gretim hedeflerine ulagmasina yardimei olmaktadir.
2. Geleneksel ogretimle karsilastirildiginda; bilgisayar programlari, 68renme
zamaninda %20 ile %40 arasinda tasarruf saglamaktadir.

3. Bilgisayarin Ogretim alaninda kullanilmasi, geleneksel Ogretime oranla,
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ogrenci basarisini olumlu yonde etkilemekte ve motivasyonu arttirmaktadir.
4. Bilgisayar destekli 6gretimin basarisinda egitsel (ders) yazilimlarin etkililigi

onemli rol oynamakladir.

Burns ve Buzmen (1981) gelenksel Ogretim ile bilgisayar destekli Ogretimi
karsilagtirmak icin 40 arastirma ¢alismasi iizerinde bir meta-analiz gercklestirmistir.
Calismada bilgisayar destekli ogretim ve bilgisayar destekli ogretimin geleneksel
ogretimle destekli kullaniminin 6grencilerin matematik basarisi iizerindeki etkileri
kiyaslanmistir. Sonuclar, bilgisayar destekli Ogretimin geleneksel yontemleri
desteklenerk kullanilmasinin 6grencilerin matematik basarilar iizerinde etkili oldugu

ortaya konmustur.

Hasselbring (1984) yaptig1 arastirmada bilgisayar destekli matematik 6gretiminin
Ogrencilerin basart ve matematige ilskin tutumlarinda gelenksel Ogretim
yontemlerine gore daha etkili oldugunu bulmustur. Benzer bir calismada Cotton
(1991) bilgisayar destekli Ogretimin geleneksel yonetmeleri destekler nitelikte
kullanilmas1 sonucunda Ogrencilerin matematik dersindeki basarilarinda etkili
oldugunu belirtmis ve bunun degisik yas grublarinda farklilik gostermedigini

belirtmistir.

Glikman (2000) calismasinda bilgisayar destekli Ogretim alan Ogrencilerin
matematige ilskin tutumlarini arastirmis ve c¢alismasinin sonucunda 6grencilerin
kendilerine olan giivenlerinde artis ve matematige iliskin kaygilarinda ise bir diisiis
oldugunu goézlemlemistir. Buna karsin, kontrol grubunda bulunan 6grencilerde ise

istatistiksel anlamda bir farka rastlamamustir.

Akinsola ve Animasahun (2007) deneysel calismasinda bilgisayar detekli 6gretim
uygulamasi ile matematik derslerini takip eden 6grenciler ile geleneksel yontemlerle
Ogrenim goren Ogrencileri karsilastirmistir.  Sonuclar, matematik derslerini
simulasyon-oyun uygulamali BDO takip eden &grencilerin basar1 ve tutumlarinda
belirgin bir artis oldugunu gostermistir.

Bu calismaya benzer bir ¢alismada, Vale (2001) matematik derslerinde bilgisayar ile

etkilesim siiresi 6grencilerin bilgisayar destekli 6gretime iliskin tutumlarini dogru
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oranda etkiledigini ortaya koymustur. Sonuclar ayrica, bilgisayar destekli matematik
ogretimin 6grencilerin bilgisayar destekli 6grenime iliskin tutumlarini olumlu yonde

etkiledigini destekler niteliktedir.

Tiirkiye’de bircok arastirmaci bilgisayar destekli 6gretimin genelde egitime, 6zelde
matematik egitimine olan olumlu katkilarini1 ortaya koyan caligmalar yiiriitmiiglerdir.

Bunlardan bazilar1 asagida verilmistir.

Sezer (1989) yaptig1 deneysel calismada, bilgisayar destekli ogretimin 5. sinif
Ogrencilerinin matematik basarisina olan etkisini incelemistir. Calismanin
sonucunda, bilgisayar destekli matematik Ogretimi yapilan grubun basaraisinin ayni
Ogretimin geleneksel yontemle yapildigi gruba gore anlamh diizeyde yiiksek oldugu

belirtilmistir.

Tanacan (1994) yaptig1 calismada, bilgisayar destekli 6gretimin geleneksel dgretim
yontemine gore 0grenci basarisi iizerindeki etkisini belirlemeye calismis ve arastirma
sonucunda bilgisayar destekli 6gretimin kullanildigi deney grubunun geleneksel
Ogretimin uygulandig1 kontrol grubuna oranla daha basarili oldugu sonucuna

ulagmistir.

Budak (2000) arastirmasinda bilgisayar destekli 6gretimin 6grenci iizerindeki etkisini
gozleme ve ortaya c¢ikacak Ogrenme iiriinlerini degerlendirme amaci ile sayilar
konusu ile ilgili BDMO materyali gelistirmistir. Calismanin sonucunda gelistirilen
materyalin, Ogrencilerin kesfederek, kendi bilgilerini kurarak ve neden nigin

sorgulamasini yaparak égrenme ortama olusturdugu saptanmaistir.

Akoglu (2003) benzer bir calismada, ilkogretim 4. siniflarda, kesirler konusunun,
bilgisayara destekli 6gretim yontemi ve geleneksel ogretim yontemiyle islenmesinin
Ogrenci basarisi lizerine etkileri incelenmistir. Her iki grup Ogrencilerine ¢alisma
oncesinde On-test ve sonrasinda ise son-test uygulanmistir. Arastirmanin sonucunda
elde edilen bulgular, bilgisayar destekli ogretim uygulanan gruptaki 6grencilerin
matematik son-test puanlari, geleneksel 6gretim grubunda bulunan 6grencilere gore

daha yiiksek oldugunu isaret etmektedir.
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Yukarda belirtildigi gibi, ilgili aragtirmalar bilgisayar destekli Ogretimin Ogrenci
basarisini artirdigini, matematige ve bilgisayarli 6grenmeye iliskin tutumlarini olmlu
yonde degistirdigini gostermistir. Bu calisjmada amaclanan  yukarda belirtilen
calismalarla benzerlik gostermektedir. Bu calismanin amaci; bilgisayar destekli
ogretimin 4.sinif 6grencilerinin matematik derslerindeki basarisina, matematige ve

bilgisayar destekli grenmeye iliskin tutumlarina olan etkisini incelemektir.
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3. Yontem

Bu boliimde arastirmanin yontemi, arastirma sorulari, arastirmanin yiiriitildiigi grup,
arastirmanin degiskenleri ve veri toplama araglart agiklanmistir. Boliimiin sonunda
verilerin analizinde kullanilan statistiksel yontemler agiklanmis ve cailsamin

sinirhiliklart siralanmastir.

3.1 Arastirmamin Modeli

Bu arastirmayla 4. simif matematik derslerinde kullanilan bilgisayar destekli 6gretim
ile geleneksel yontemin Ogrencilerin basari, tutum ve kalicilik iizerine etkisi

stnanmigstir. Bu ¢alismada yari-deneysel arastirma modeli kullanilmistir.

Alan yazinda yapilmis bulunan bir¢ok calisma gibi bu calismada da bilgisayar
destekli Ogretimin etkisini arastirmak i¢in yari- deneysel bir ¢alisma yiiriitiilmis
olup, aragtirmaci bagimsiz degiskenin (BDO) bir veya birden ¢ok bagimli degisken
iizerindeki etkisini analiz etmistir (Frankel and Wallen, 2000). BDO y6ntemin
Ogrenci basarisina, tutumuna ve kaliciliga olan etkisini sinamak i¢in bir deney bir
kontrol grubu olusturulmustur. Bagimsiz degisken; Frizbi Matematik 4 egitsel
yazilim ile Bilgisayar Destekli Ogretim, bagimli degiskenler ise; bagar1, matematige
iliskin tutum, bilgisayar destekli 6grenmeye iliskin tutum ve kalicilik olarak

saptanmistir.

Calisma boyunca deney grubuna Frizbi Matematik 4 adli egitsel yazilim esliginde
bilgisayar destekli 6gretim uygulanmis, ayni zamanda kontrol grubundaki 6grenciler

ise geleneksel yontemlerle 6gretim gormiislerdir.

Calisma Kuzey Kibris Tiirk Cumhuriyetinde bulunan Sht. Osman Ahmet Ilkokulu
isimli bir devlet oklunda yiiriitiilmiistiir. Calismanin yiiriitildiigii okul 47 adet
ilkogretim okulu arasinda bilgisayar laboratuar olmasi nedeniyle amacgli olarak
secilmistir. Okulda bulunan tim (N = 55 ) 4. smmf Ogrencileri ¢alismaya katilimci

olmuslardir. Okul yonetimi akademik donem basinda 6grencileri 4 Sar1 ve 4 Kirmizi
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diye iki gruba yerlestirmistir. 4 Sar1 sinif1 28 6grenciden, 4 Kirmizi ise 27 6grenciden

olusmaktaydi. Dersler her iki sinifin sinif 6gretmenleri tarafindan yiiriitiilmekteydi.

Calismanin baslangicinda 4. siif Ogrencileri arastirmaci tarafindan eglestirme
yontemi kullanilark kontrol ve deney grubu seklinde ikiye ayrilmislardir. Eslestirme
yontemi 6grencilerin Ontest sonuglar1 ve bir onceki donem matematik dersi notlari
g0z Oniine alarak gerceklestirilmistir. Kontrol ve deney grubundaki dgrencilerin
denkligini saglamak icin 6grencilerin Matematik Basar1 Testi 1 (MBT1), Matematige
iliskin Tutum Olcegi (MTO), Bilgisayar Destekli Ogrenmeye iliskin Tutum Olcegi
(BDOTO) sonuglar1 ve bir 6nceki donem matematik dersi notlar1 bir formiille (
eslestirme puami = 0.4 x (bir 6nceki donem matematik ders puani) + 0.3 x
(Matematik Basar1 Testi 1) + 0.2 x (Matematige iliskin Tutum Olgegi ) + 0.1 x
(Bilgisayar Destekli Ogrenmeye iliskin Tutum Olcegi) birlestirilmis ve her grenciye
ait bir eslestirme puani saptanmistir. Daha sonra elde edilen puanlar yardimi ile, denk
puan alan Ogrenciler eslestirlmis ve denk puan alan 6grencilerden biri kontrol
grubuna bir digeri ise deney grubuna atanmustir. Sonug¢ olarak Ogrencilerin On test
puanlart baz alinarak bir birine denk iki grup elde edilmistir. Boylece, 4 Sar1 ve 4
Kirmiz1 sinmiflarindaki 6grencilerin bir kismi1 kontrol grubunda diger bir kismi ise
deney grubunda calismaya katilmiglardir. Kontrol ve deney grubundaki 6grencilerin

eslestirme puanlari ortalamsi ise t = .05 de anlamli bir farklilik gostermemektedir.

Bu deneysel calisma 2005-2006 bahar doneminde yiiriitiilmiistiir. Bahar dénemi
akademik takvime gore Subat ay1 ortasinda baslamakta ve Hazsran ay1 ortasinda ise
son bulmaktadir. 4.simf Ogretim programinda matematik dersleri haftada 6 saat
yapilmakta ve bahar donemi ise 15 hafta siirmektedir. Calisma boyunca 6 saatlik
matematik derslerinin 4 saatinde her iki sinif 6gretmenleri ile birlikte konu anlatimi
yapmakta, geriye kalan 2 saatlik ders diliminde deney grubu bilgisayar
laboratuarinda Frizbi Matematik 4 egitsel yazilimini kullanarak anlatilan konuya
yonelik alistirma problemlerini Frizbi Matematik 4 bilgisayar yazilimi kullanarak
BDO gormiislerdir. Diger taraftan kontrol grubundaki 6grenciler ise 4.smmif ders
kitabina bagl olarak aym igerikteki konularla ilgili geleneksel yontemleri (soru-
cevap, kalem ve kagit kullanarak problem ¢6zme) kullanarak alistirma yapmislardir.

Her hafta deney grubu arastirmacinin esliginde ve gozetiminde bilgisayar
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laboratuarinda, kontrol grubu ise Ogretmenleri ile birlikte siniflarinda 2 saatlik
uygulama siirecini tamamlamiglardir. Calisma sonlandigi zaman kontrol grubundaki

ogrencilerin Frizbi Matematik 4 egitsel yaziliminin kullanilmasi saglanmistir.

Bu calisma ikinci dénem konularindan olan “Dogal Sayilarda Carpma” , “ Dogal
Sayilarda Bolme” ve “Kesirler” iizerinde yiiriitiilmiistiir. Her iinitenin basinda,
matematik basar1 testi ontest ( MBOT1, MBOT2, MBOT3) olarak 6grencilere
uygulanmustir. Unite sonlarinda ise matematik basar1 testi sontest (MBST1, MBST2,
MBST3 ) olarak 6grencilere tekrardan uygulanmigtir. Basar1 testlerine ek olarak,
calismanin bir basinda bir de sonunda hem kontrol grubuna ve hem de deney
grubuna matematik tutum Olce8i ve bilgisayar destekli 0grenme tutum Olgekleri
verilmistir. Buna ek olarak son testlerin uygulanmasindan 4 ay sonra Ogrencilerin
matematik dersindeki basarilarinin kaliciliklar1 6lgmek i¢in matematik kalicilik

testleri ( MBKT1, MBKT2, MBKT3) 6grenciler tarafindan yanitlanmistir.

3.2 Arastirma Sorulari

Bu calisma asagidaki arastirma sorularini cevaplamay1 amaclamistir.

Arastirma Sorusu 1: Frizbi Matematik 4 ile Bilgisayar Destekli Ogretim yapan
ogrencilerin ve geleneksel yontemlerle ogretim yapan Ogrencilerin sontest puanlari

arasinda anlamli bir farklilik var midir?

Arastirma Sorusu 1: Frizbi Matematik 4 ile Bilgisayar Destekli Ogretim yapan
ogrencilerin ve geleneksel yontemlerle 6gretim yapan Ogrencilerin matematige
iliskin tutum 6l¢egi puanlar1 arasinda anlamli bir farklilik var midir?

Arastirma Sorusu 1: Frizbi Matematik 4 ile Bilgisayar Destekli Ogretim yapan
ogrencilerin ve geleneksel yontemlerle 68retim yapan 6grencilerin bilgisayar destekli

ogrenmeye iliskin tutum 6l¢egi puanlar1 arasinda anlamli bir farklilik var midir?
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Arastirma Sorusu 1: Frizbi Matematik 4 ile Bilgisayar Destekli Ogretim yapan
ogrencilerin ve geleneksel yontemlerle 6gretim yapan ogrencilerin kalicilik testi

puanlart arasinda anlamli bir farklilik var midir?

3.3 Calismanin Degiskenleri

Bu calismada 5 adet degisken vardir. Bunlardan bir tanesi bagimsiz degisken,

digerleri ise bagimli degiskenlerdir. Bu degiskenler asagidaki gibidir.

Bagimsiz degisken: Ogretim yontemi; Frizbi Matematik 4 ile Bilgisayar Destekli
Ogretim
Bagimli degiskenler: (a) Matematik basarisi, (b) matematige iliskin tutum, (c)

bilgisayar destekli grenmeye iliskin tutum ve (d) kalicilik.

3.4 Egitsel yazilhim: Frizbi Matematik 4

Frizbi Matematik 4 Milli Egitim Bakanlig1 4. sinif ilkogretim programi ile bire bir
uyumlu olarak hazirlanmig, bireysel ve web kullanimlarimi destekleyen bir ders
destek yazilimidir. Eglenceli bir animasyon-oykii ile baslayan yazilim, tiim
ekranlarinda 6grencinin matematik bilgisini gelistirebilecegi ayrintili konu anlatimi
sayfalarini, etkilesimli alistirmalar1 ve bilgisini degerlendirebilecegi testleri
kapsamaktadir. Bu yoniiyle bireysel kullanimlarda ders destek araci olarak
kullanilabilecegi gibi WEB tabanli uygulamasi edinildiginde 6gretmen, dgrenci, veli
ve okul yoneticilerinin de egitim siirecine aktif olarak katilacaklar1 bir egitim ve

iletisim platformu olarak da kullanilabilmektedir.

Frizbi Matematik 4, okullarda dgretilen matematik dersinin daha etkili, daha kalic1 ve
daha eglenceli bir 6grenme atmosferi icinde gerceklesmesini saglamak iizere
gelistirilmis ders-destek yazilimidir. Agirlikli olarak “cizgi film ¢izimleri” (cartoon)
ve iki boyutlu animasyon teknolojileri kullanilarak gelistirilen bu iiriinlerin her
birinde, egitim bilimsel literatiirde sikca vurgulanan cagdas ogretim stratejilerinden
bir ya da bir kag1 izlenmektedir; bu 6zellikleriyle Frizbi iirtinleri akademik acidan

bilin¢li planlanmig, kullanict ilgilerini dikkate alan ve Milli Egitim Bakanlig1
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gerekleriyle uyumlu yazilimlardir. Matematik konularinin didaktik bir tek diizelige
diismeksizin, belli bir oykii kurgusu ve gercek¢i baglamlar iginde calisilmasina
olanak verecek bir tasarima sahiptir. Frizbi Matematik 4, 6nce Ogreten sonra test
eden geleneksel yaklagimlar yerine, ders konusunun, giindelik yasamdan sec¢ilmis
“sorun durumlar1” ile iliskisinden ve bu durumlarla gercekci bir olay akisi sirasinda
karsilasilmasi fikrinden hareket ederek, konunun dikkat merkezine alinmasini
saglayarak ve ancak Ogrenci gereksinim duydugunda, gereksindigi kadar bilgi
sunmaya gore programlanmistir. Frizbi Matematik 4 de, ayrica, geleneksel konu
anlatimlari, alisirma ve testler de bulunmakta, Ogrenciler okulda-laboratuar
ortaminda birbirleriyle ve 68retmenle ‘“sanal sohbet” de (chat) yapma sansina da
sahiptirler. Frizbi egitim yazilimlari, Bakanlik 6gretim programlariyla birebir uyumlu

ancak bu programlarla sinirh degildir.

Frizbi Matematik 4 egitsel yaziliminda, gercek yasam durumlarinin temsil edildigi
gorsel bir baglam icinde dolasan 6grencinin, karsilastigi problemleri asabilmesi i¢in
once bilgiye gereksinim duymasi, onu aramasi ve gerektiginde yeteri kadar bir ders
destegi ile yoluna devam edebilmesi amaglanmistir. Bu tasarim dogasi geregi
kavram, kural ve prosediir Ogretimini biitiin bir yazilim tabanina yaymis, bir

anlamda, “ders” ile “tenefiis” saatini birlestirmistir.

3.5 Veri toplama araclari

Bu calismada asagidaki veri toplama araglart kullanilmistir.

e Matematik basar testleri: ontestler (MBOT1, MBOT2, MBOT3), son testler
(MBST1, MBST2, MBST3 ) ve kalicilik testleri (MBKT1, MBKT2,
MBKT3)

e Matematik tutum olgegi (MTO)

e Bilgisayar destekli 6grenme tutum 6l¢egi (BDOTO)

3.5.1 Matematik Basar1 Testleri

Ogrencilerin matematik dersindeki basarilarin1 6lgmek igin her unite igin bir basari

testi arastirmaci tarafindan gelistirilmistir. Matematik basar1 6n testi 1, birinci
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initeyle ilgili konularin tiimiinii kapsamaktadir. Matematik basar1 6n testi 2, ve
Matematik basar1 On testi 3 sirasi ile iinite 2 : “Dogal sayilarda bolme” ve {inite 3:
“Kesirler” iinitesindeki tiim konular1 icermektedir. On testlere paralel olarak
hazirlanan son testler calisma bittikten hemen sonra ve kalicilik testleri ise son
testlerin uygulanmasindan dort ay sonra dgrenciler tarafindan cevaplandirilmistir. On
test, son test ve kalicilik testleri ayni problemlerin farkli s6zel anlatimi ve sayi
degerlerini kullanilarak hazirlanmistir. Testlerin hazirlanmasinda her inite ile ilgili
belirtke tablolar1 hazirlanmis ve belirtke tablosunda yer alan her davramisa denk
gelen bir test maddesi eklenerek icerik giivenilirligi saglanmistir. Bunun yanisira
testler matematik 6gretmenleri, caligmaya katilan sinif 6gretmenleri ve test gelistirme

uzmanlari tarafindan kontrol edilerek testlerin giivenilirligi artirillmustir.

3.5.2 Tutum Olcekleri

Bu calismada 6grencilerin matematige iliskin tutumlan Agskar (1986) tarafindan
gelistirilmis olan Matematik Tutum Olgegi (MTO) kullanilarak saptanmustir.
Matematik Tutum Olgegi 5’li Likert tipi bir 6lcek olup 20 maddeden olusmaktadir.
Matematik tutum 6lceginin giivenlirlik katsayis1 6n test icin .86 ve son test icin .90
olarak hesaplanmigstir. Bunun yanisira Ogrencilerin bilgisayar destekli ogrenmeye
iliskin tutumlarin1 6lgmek icin Askar, Yavuz ve Koksal (1991) tarafindan
gelistirilmis Bilgisayar Destekli Ogrenmeye iliskin Tutum Olcegi (BDOTO)
kullanilmigtir. Matematik tutum 6lgegi 3’1i Likert tipi bir 6l¢ek olup 10 maddeden
olusmaktadir. Maddelerin 2’si olumsuz, 8’1 ise olumlu yondedir ve “evet”, “bazen”
ve “hayir” seklinde hazirlanmistir. Bilgisayar destekli 6grenmeye iliskin tutum
Olceginin giivenlirlik katsayis1 on test icin .78 ve son test i¢in .64 olarak

hesaplanmustir.
3.6 Verilerin Coziimlenmesi
Arastirmanin  sorularinin  yanitlanmasi i¢in istatistiksel ¢oziimleme yollar

kullanilmigtir. Calismanin baginda, tiim basar1 testlerine ve tutum Olgeklerine

giivenirlilik analizi uygulunmastir. Her iki grubun test puanlarinin karsilastirlmasinda
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ise 3 x 2 tekrarhi ol¢imler ANOVA ve bagimsiz gruplar T-testi kullanilmistir.

Verilerin analizinde SPSS 13.0 istatistik programindan yardim alinmistir.

3.7 Stmirhiliklar

Bu kisimda,verilerin analizinden O©nce, c¢alisma ile ilgili karsilasilan bazi
sinirhiliklardan soz edilecektir.
1. Arastirma, Kuzey Kibris Tiirk Cumhuriyeti, Gazimagusa il¢esi, Sht. Osman
Ahmet Ilkokulu, 4.sinif ogrencileri ile sinirlandirilmistir.
2. Arastirma, 2005-2006 bahar donemi ile sinirlidir.
3. Arastirma 4. simif matematik dersi konularindan, “Dogal Sayilarda Carpma”,

“Dogal Sayilarda Bolme” ve “ Kesirler” tiniteleri ile sinirhdir.
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4. Bulgular

Bu boliimde, calismanin basinda saptanan arastirma sorularinin dogrultusunda
yapilan istatistiksel ¢oziimlemlerde elde edilen sonuclar veilecektir. Oncelikle
bilgisayar destekli 6gretim Oncesinde gruplarin esitligi ile ilgi yapilan analiz
sonuclarina yer verilecek, daha sonra ise her iinite ile ilgili elde edilen sonuglar
aciklanacaktir. Bu bolim tutum 6lgeklerinden elde edilen sonuglarin verilmesiyle son

bulacaktir.

4.1 Bilgisayar Destekli Ogretim oncesi gruplari denkligi ile ilgili sonuclar

Yontem boliimiinde de belirtildigi gibi gruplarin esitlenmesi amaclh her 6grenci i¢in
bir eslestirme puani hesaplanmis ve 6grenciler bu eslestirme puanlarina gore, denk
puanda olan iki 6grenciden biri deney digeri ise kontrol gruplarina yansiz olarak
atanmiglardir. Deney grubu ve kontrol grubu olusturulduktan sonra bagimsiz gruplar
T-testi analizi eslestirme puanlar iizerinde kullanmilmis ve sonuglar her iki grubun
eslestirme ortalama puanlar1 arasinda anlamli bir farklilik bulunmamistir. Deney
grubunun eslestirme puanlar1 aritmetik ortalamsi1  73.09, kontrol grubunun ise

eslestirme puanlari aritmetik ortalamsi ise 71. 65 olarak elde edilmistir.

Deney ve kontrol grubundaki eslestirme puanlarinin normal dagilim gosterdigi
Kolmogorov-Simirnov Testi kullanilarak gosterilmistir. Bu veriler dogriltusunda,
deney ve kontrol gruplar1 arasinda eslestirme puanlar1 arasinda anlamh bir farklilik
olup olmadigini independent t-test kullanilarak ortaya ¢ikarmak amaclanmistir. T-test
sonuglar1 gruplar arasinda anlamli bir farklilik olmadigini isaret etmektedir ( t (53) =

-301,p=.77).

Bunun yanisira, matematik basar1 Ontestleri (MBOTl, MBOT?2, MBOTS) de
independent t-test kullanilarak uygulama oncesi kontrol ve deney grubu test puanlari
arasinda anlaml bir farklilik olmadig1 ortaya konulmustur. Asagidaki Tablo 1’ de ise
deney ve kontrol grubu Ogrencilerinin Ontest puanlarina ait t-test sonuglarina yer

verilmistir.
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Tablo 1

Deney ve kontrol grubu ogrencilerinin Ontest

(MBOT1, MBOT2, MBOT3)

puanlarina ait bagimsiz gruplar t-testi sonuglari

Degiskenler Geleneksel Yontem | Bilgisayar Destekli
(N =26) Ogretim (Frizbi
Mathematics 4) (N = 29)
Arit.Ort. | SD Arit. Ort. | SD p
MBOT1 41.77 17.41 42.00 15.72 .63
MBOT2 34.42 19.25 34.65 19.64 .99
MBOT3 20.38 9.58 21.72 8.79 98

Tablo 1, deney ve kontrol grubu 6grencilerinin her iiniteye ait Oon test aritmetik

ortalamalarini, standart sapmalarin1 ve p anlamlilik degerini gostermektedir. Her

tinite icin hesaplanan Ontest p degeri .05 degerinden biiyiik oldugundan dolay1, deney

ve kontrol grubunda bulunan 6grenciler arasinda calisma Oncesinde anlamli bir

farklilik olmadigini isaret etmektedir.

4.2 Unite 1 : “ Dogal Sayilarda Carpma” ile ilgili sonuclar

Deney ve kontrol grubundaki Ogrencilerin iinite 1 Ontest, sontest ve kalicilik

testlerinden aldig1 puanlarin aritmetik ortlamasi asagidaki tabloda verilmistir.

Tablo 2

Deney ve kontrol grubu 6grencilerinin MBOT1, MBST1 ve MBKT1 aldig1 puanlar

MBOTI MBST1 MBKT1

Arit.Ort SD Arit.Ort SD Art. Ort. SD
GO (N=26) |41.77 17.41 60.46 2242 | 57.23 22.85
BDO(N =29) |42.00 15.72 72.69 16.35 | 68.97 18.04
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Tablo 2’den de anlasilacagi gibi deney grubundaki ogrencilerin sontest puanlarinin
artitmetik ortalamast kontrol grubundaki Ogrencilerin son test aritmetik
ortalamasindan daha fazladir. Tablo 2’den goriildiigii gibi Ogrencilerin basari
testlerinden aldigi puanlar 10 ile 100 arasinda degisklik gostemektedir. Kontrol
grubunun MBOTI1, MBST1 ve MBKT]1 aritmetik ortalamalari sirasiyla 41.77, 60.46
ve 57.23 olarak elde edilmistir. Diger bir taraftan deney grubundaki 6grencilerin
MBOTI1, MBST1 ve MBKT!1 aritmetik ortalamalart strastyla 42.00, 72.69 ve 68.97

olarak elde edilmistir.

Gruplarin basar test verilerine ANOVA ve bagimsiz gruplar t-test uygulanabilmesi
icin bu verilerin normal dagilim sergilemesi gerekmektedir. Ayrica caligmaya katilan
deneklerin verilerinin, normal dagilim gosterip gostermediginin tespiti, arastirma
sorularinin hangi istatistiksel formiille test edileceginin belirlenmesi agisndan da
onemlidir. Bu amacla, 6nce arastirmaya katilan deney ve kontrol grubular1 kendi
iclerinde normal dagilim gosterip gostermedigi kontrol edildi. Bunu istatistik olarak
ortaya koymak i¢cin Kolomogrov-Smirnov Testi kullanildi. Test sonuclari tiim
grublarin unite 1 i¢in basari testlerinin normal dagilim sergiledigini gostermektedir.
Soyleki BMOT1 sonuglar1 deney grubu dgrencileri icin K-S testi D (29) = .10, p =
.20 ve kontrol groubu dgrencileri i¢in , D (26) = .11, p = .20 sonuglarn1 vermistir. P
anlamlilik degeri .05 den biiyiik oldugu i¢in her iki grup da normal dagilim

gostermektedir.

Deney ve kontrol grubu Ogrencileri arasinda sontest ve kalicilik testleri aritmetik
ortalama puanlar1 arasinda anlamli bir farklilik olup olmadigini anlamak i¢in, 3 (
ontest, sontest, kalicilik testi) x 2 ( deney grubu ve kontrol grubu) tekrarli dl¢iimler
ANOVA kullanilmistir. 3 x 2 tekrarli 6l¢ciimler ANOVA  sonuglarina gore, kontrol
ve deney gruplarinin sontest ve kalicilik testi puan ortalamalar1 arasinda manidar bir

farklilik saptanmistir, F (1,53) =5.23 p = .03.

Deney ve kontrol grubu ogrencileri kalicilik testi puanlar1 arasindaki fark bir de
bagimsiz gruplar t-Test kullanilarak desteklenmistir. Asagidaki Tablo 3’de kalicilik

testi icin ibagimsiz gruplar T-test sonuglar1 verilmistir.
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Tablo 3

Deney ve control grublar1 kalicilik testi puanlart icin bagimsiz gruplar T-test

Levene’s Test
Degisken | Gruplar N | Arit.Ort | SD F Sig. t df | Sig.
Kontrol 26 | 57.23 22.85
MBKT1 2.36 .13 -2.13 | 53 | .04*
Deney 29 | 68.97 18.04
*p < .05

Tablo 3 incelendiginde deney grubu ogrencilerinin kalicilik testi aritmetik
ortalamasit kontrol grubu ogrencilerinin aritmetik ortalamasindan daha fazla oldugu
goriilmektedir. Uygulanan independent t-test sonucunda ise bu farkliligin istatistiksel

olarak anlamli oldugu ortaya konmustur, 7 (53) = - 2.13, p = .04.

Yukarda elde edilen bulgular deney grubunun kontrol grubundan daha iyi 6grendigi
seklinde yorumlanabilir. Bunun yam sira, deney grubundaki Ogrenciler

ogrendiklerini daha fazla hatirliyorlar.

4.3 Unite 2: “ Dogal Sayilarda Bolme” ile ilgili sonuclar

Deney ve kontrol grubundaki Ogrencilerin {inite 2 Ontest, sontest ve kalicilik
testlerinden aldig1 puanlarin aritmetik ortlamasi asagidaki tabloda verilmistir.
Tablo 4

Deney ve kontrol grubu dgrencilerinin MBOT2, MBST2 ve MBKT?2 aldig1 puanlar
MBOT2 MBST2 MBKT2

Arit.Ort SD Arit.Ort SD Art. Ort. SD

GO (N=26) | 34.43 19.25 60.00 19.50 | 56.54  21.90

BDO(N =29) | 34.66 19.64 | 7742 14.80 | 67.76 19.21
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Tablo 4’ den anlasilacagi gibi deney grubundaki 6grencilerin sontest puanlarinin
artitmetik  ortalamast  kontrol grubundaki 6grencilerin  sontest  aritmetik
ortalamasindan daha fazladir. Ogrencilerin basari testlerinden aldig: puanlar 0 ile 100
arasinda degisklik gostemektedir. Kontrol grubun MBOT2, MBST2 ve MBKT2
aritmetik ortalamalr sirasiyla 34.43, 60.00 ve 56.54 olarak elde edilmistir. Diger bir
taraftan deney grubundaki 6grencilerin MBOT2, MBST2 ve MBKT?2 aritmetik
ortalamalar sirasiyla 34.66, 77.42 ve 67.76 olarak elde edilmistir.

Gruplarin basar test verilerine ANOVA ve bagimsiz gruplar T-test uygulanabilmesi
icin bu verilerin normal dagilim sergilemesi gerekmektedir. Ayrica caligmaya katilan
deneklerin verilerinin, normal dagilim gosterip gostermediginin tespiti, arastirma
sorularinin hangi istatistiksel formiille test edileceginin belirlenmesi agisndan da
onemlidir. Bu amacla, 6nce arastirmaya katilan deney ve kontrol grubular1 kendi
iclerinde normal dagilim gosterip gostermedigi kontrol edildi. Bunu istatistik olarak
ortaya koymak i¢cin Kolomogrov-Smirnov Testi kullanildi. Test sonuclari tiim
grublarin unite 2 i¢in basari testlerinin normal dagilim sergiledigini gostermektedir.
Soyleki BMOT?2 sonuglar1 deney grubu dgrencileri icin K-S testi D (29) = .13, p =
.20 ve kontrol groubu dgrencileri i¢in , D (26) = .11, p = .20 sonuglarn1 vermistir. P
anlamlilik degeri .05 den biiyiik oldugu i¢in her iki grup da normal dagilim

gostermektedir.

Deney ve kontrol grubu 6grencileri arasinda unite 2 sontest ve kalicilik testleri
aritmetik ortalama puanlar1 arasinda anlamli bir farklilik olup olmadigini anlamak
icin, 3 ( Ontest, sontest, kalicilik testi) x 2 ( deney grubu ve kontrol grubu) tekrarl
Olctimler ANOVA kullanilmistir. 3 x 2 tekrarh o6l¢ciimler ANOVA sonuglarina gore,
kontrol ve deney gruplarinin sontest ve kalicilik testi puan ortalamalar1 arasinda

manidar bir farklilik saptanmustir, F (1,53) = 8.40 p = .00.
Deney ve kontrol grubu ogrencileri kalicilik testi puanlari arasindaki fark bir de

independent t-test kullanilarak desteklenmistir. Asagidaki Tablo 5 de kalicilik testi

icin independent t-test sonuclar1 verilmistir.
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Tablo 5

Deney ve control grublart kalicilik testi (MBKT2 ) puanlart icin independent t-test

Levene’s Test
Degisken | Gruplar | N | Arit.Ort | SD F Sig. t df | Sig.
Kontrol 26 | 56.54 21.90
MBKT?2 32 .58 -2.02 | 53 | .048%*
Deney 29 | 67.76 19.21
*p < .05

Tablo 5 incelendiginde deney grubu dgrencilerinin kalicilik testi aritmetik ortalamasi
kontrol grubu Ogrencilerinin aritmetik ortalamasindan daha fazla oldugu
goriilmektedir. Uygulanan independent t-test sonucunda ise bu farkliligin istatistiksel

olarak anlamli oldugu ortaya konmustur, 7 (53) = - 2.05, p = .048.

Yukarda elde edilen bulgular deney grubunun kontrol grubundan daha iyi 6grendigi

seklinde yorumlanabilir. Bunun yam sira, deney grubundaki Ogrenciler

ogrendiklerini daha fazla hatirliyorlar.

4.4 Unite 3: “ Kesirler” ile ilgili sonuclar

Deney ve kontrol grubundaki Ogrencilerin iinite 3 Ontest, sontest ve kalicilik

testlerinden aldig1 puanlarin aritmetik ortlamasi asagidaki tabloda verilmistir.

Tablo 6

Deney ve kontrol grubu 6grencilerinin MBOT3, MBST3 ve MBKT3 aldig1 puanlar

MBOT3 MBST3 MBKT3

Arit.Ort SD Arit.Ort SD Art. Ort. SD
GO (N=26) |20.39 9.58 45.77 19.63 28.85 16.76
BDO(N =29) |21.72 8.79 60.00 20.83 35.45 20.30
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Tablo 6’dan anlasilacagi gibi deney grubundaki Ogrencilerin sontest puanlarinin
artitmetik  ortalams1  kontrol  grubundaki Ogrencilerin  sontetst  aritmetik
ortalamasindan daha fazladir. Tablo 6 den goriildiigli gibi Ogrencilerin basari
testlerinden aldigi puanlar 10 ile 100 arasinda degisklik gostemektedir. Kontrol
grubunun MBOTI1, MBST1 ve MBKT]1 aritmetik ortalamalari sirasiyla 20.39, 45.77
ve 28.85 olarak elde edilmistir. Diger bir taraftan deney grubundaki 6grencilerin
MBOTI1, MBST1 ve MBKT!1 aritmetik ortalamalart sirastyla 21.72, 60.00 ve 35.45

olarak elde edilmistir.

Gruplarin bagari test verilerine ANOVA ve bagimsiz gruplar T-testl uygulanabilmesi
icin bu verilerin normal dagilim sergilemesi gerekmektedir. Ayrica caligmaya katilan
deneklerin verilerinin, normal dagilim gosterip gostermediginin tespiti, arastirma
sorularinin hangi istatistiksel formiille test edileceginin belirlenmesi agisndan da
onemlidir. Bu amacla, 6nce arastirmaya katilan deney ve kontrol grubular1 kendi
iclerinde normal dagilim gosterip gostermedigi kontrol edildi. Bunu istatistik olarak
ortaya koymak i¢cin Kolomogrov-Smirnov Testi kullanildi. Test sonuclari tiim
grublarin unite 3 i¢in basari testlerinin normal dagilim sergiledigini gostermektedir.
Soyleki BMOT1 sonuglar1 deney grubu dgrencileri icin K-S testi D (29) = .11, p =
.20 ve kontrol groubu dgrencileri i¢in , D (26) = .11, p = .20 sonuglarn1 vermistir. P
anlamlilik degeri .05 den biiyiik oldugu i¢in her iki grup da normal dagilim

gostermektedir.

Deney ve kontrol grubu Ogrencileri arasinda sontest ve kalicilik testleri aritmetik
ortalama puanlar1 arasinda anlamli bir farklilik olup olmadigini anlamak i¢in, 3 (
ontest, sontest, kalicilik testi) x 2 ( deney grubu ve kontrol grubu) tekrarli dl¢iimler
ANOVA kullanilmastir. 3 x 2 tekrarli 6l¢iimler ANOVA sonuglarina gore, kontrol ve
deney gruplarinin sontest ve kalicilik testi puan ortalamalar1 arasinda manidar bir

farklilik saptanmistir, F (1,53) =7.16 p =.12.
Deney ve kontrol grubu ogrencileri kalicilik testi puanlar1 arasindaki fark bir de

independent t-test kullanilarak desteklenmistir. Asagidaki Tablo 7 de kalicilik testi

icin independent t-test sonuglar1 verilmistir.

226



Tablo 7

Deney ve control grublari  kalicilik testi (MBKT3) puanlarina iliskin t-Testi
sonuglari

Levene’s Test

Degisken | Gruplar | N | Arit.Ort | SD F Sig. t df | Sig.

Kontrol 26 | 28.85 16.76
MBKT3 1.06 | .31 -1.30 |53 | .20
Deney 29 | 3545 20.30

Tablo 3 incelendiginde deney grubu Ogrencilerinin kalicilik testi aritmetik
ortalamast kontrol grubu Ogrencilerinin aritmetik ortalamasindan daha fazla oldugu
goriilmektedir. Ancak uygulanan independent t-test sonucunda ise bu farkliligin

istatistiksel olarak anlamli olmadig1 ortaya konmustur, ¢ (53) = - 1.30, p = .20.

Yukarda elde edilen bulgular deney grubunun kontrol grubundan daha iyi 6grendigi
seklinde yorumlanabilir. Buna karsi, deney grubundaki 6grenciler ile kontrol grubu

ogrencileri arasinda kalicilik testi puan ortalamalar1 bir farklilik gostermemistir.

4.5 Matematik Tutum Olcegi ile ilgili sonuclar

Arastirmanin ikinci problem ciimlesi, Frizbi Matematik 4 ile Bilgisayar Destekli
Ogretim uygulamasi alan deney grubu ile geleneksel yontemlerle Ogretim
uygulamasini takip eden deney grubu Ogrencilerinin matematige iliskin tutumlari
arasinda anlamli bir farklilik olup olmadigini arastirmaktadir. Uygulama Onesinde
deney ve kontrol gruplar1 arasinda anlamli bir farklilik olmadigi bagimsiz gruplar T-
testi ile ortaya konmustur. Ogrencilerin matematik tutum 6lceginden aldig1 ontest ve

sontest puan ortalamalart Tablo 8 de verilmistir.
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Tablo &

Deney ve Kontrol grup dgrencilerinin 6n-MTO ve son-MTO puanlari

6n-MTO son- MTO
GO (N =26) 80.85 78.19
BDO (N=29) 80.97 86.90

Matematik Tutum Olgegi, deney ve kontrol gruplarina calisma oncesinde ©n
uygulama ve calisma sonrasinda son uygulama seklinde olmak iizere iki kez
verilmistir. Daha sonra deney ve kontrol grubu 6grencilerinin son uygulama puanlari
arasinda anlali bir farklilik olup olmadiginin ortaya konmasi i¢in ise bagimsiz gruplar
T-test kullanilmistir. Tablo 9 da son-MTO ne uygulanan bagimsiz gruplar t-test

sonuglar1 verilmektedir.

Tablo 9
Deney ve Kontrol gruplarindaki 6grencilerin son-MTO puanlarina iliskin bagimsiz

gruplar t-Testi sonuglari

Levene’s Test
Degisken | Gruplar |N | M SD F Sig. |t df Sig.
Son- Kontrol 26 | 78.19 | 14.14
MTO Deney 29 |86.90 | 8.49

5.70 02° | 273 140.02 |.01°

Tablo 9’ dan anlasilacag: ilizere tutum Ol¢egi son uygulama sonuclart istatistiksel
anlamda deney grubu lehine bir farklilik gostermektedir, 7 (40.02) = - 2.73, p = .01.
Ogrencilerin matematige iliskin tutumlar1 uygulanan Ogretim yonteminden

etkilendigi ve bu etkinin BDO y6niinde olumlu olarak artmis oldugu sdylenebilir.

4.6 Bilgisayar Destekli Ogrenme Tutum Olcegi ile ilgili sonuclar

Arastirmanin iiclincii problem ciimlesi, Frizbi Matematik 4 ile Bilgisayar Destekli
Ogretim uygulamas1 alan deney grubu ile geleneksel yontemlerle oOgretim
uygulamasini takip eden kontrol grubu 6grencilerinin bilgisayar destekli 6grenmeye
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kars1 tutumlar1 arasinda anlamli bir farkliik olup olmadigim1 arastirmaktadir.
Uygulama 6nesinde deney ve kontrol gruplar1 arasinda anlamli bir farklilik olmadigi
t-testi ile ortaya konmustur. Ogrencilerin Bilgisayar Destekli Ogrenme Tutum

Olceginden aldig1 Stest ve sontest puan ortalamalart Tablo 10 da verilmistir.

Tablo 10

Deney ve Kontrol grup 6grencilerinin 6n-BDOTO ve son-BDOTO puanlart

on-BDOTO son-BDOTO

GO (N =26) 25.85 25.77

BDO (N =29) 25.55 27.62

Bilgisayar Destekli Ogrenme Tutum Olcegi, deney ve kontrol gruplarina calisma
oncesinde 6n uygulama ve calisma sonrasinda son uygulama seklinde olmak iizere
iki kez verilmistir. Daha sonra deney ve kontrol grubu 6grencilerinin son uygulama
puanlart arasinda anlamli bir farklilik olup olmadiginin ortaya konmasi icin ise
bagimsiz gruplar t-test kullanilmistir. Tablo 11 da son-BDOTO iliskin bagimsiz

gruplar t-Testi sonuglar1 verilmistir.

Tablo 11
Deney ve Kontrol gruplarindaki ogrencilerin son-BDOTO puanlarina iliskin

bagimsiz gruplar t-Testi sonuglar

Levene’s Test

Degisken Gruplar | N M SD F Sig. t df Sig.
son- Kontrol | 26 | 25.77 | 3.10 .
N 1.06 | .31 -2.54 | 53 .01
BDOTO | Deney |29 |27.62|2.27
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Tablo 11 den anlasilacagi gibi tutum Olcedi son uygulama sonuglari istatistiksel
anlamda deney grubu lehine bir farklilik gostermektedir, ¢ (53) = - 2.54, p = .01.
Ogrencilerin bilgisayar destekli ogrenmeye karsi tutumlari uygulanan Ogretim
yonteminden etkilendigi ve bu etkinin BDO yoniinde olumlu olarak arttig

sOylenebilir.

230



5. Sonuc ve Oneriler

5.1 Sonuglar

Bu calismayla 4. simif matematik derslerinde kullanilan Bilgisayar Destekli
Ogretim ile geleneksel yontemin 6grencilerin basari, tutum ve kalicilik iizerine
etkisi smanmistir. Bu boliimde bulgulardan elde edilen sonuglara ve bu

sonuglarin yorumlarina yer verilmistir.

ko gretim 4.s1mif matematik dersi “Dogal Sayilarda Carpma” , “ Dogal Sayilarda
Bolme” ve “ Kesirler” iinitelerinin 6gretilmesinden oncesinde deney ve kontrol
gruplarindaki Ogrencilerin basar1 testleri On-test puan ortlamalar1 arasinda

manidar bir fark bulunmamaistir.

[Ikogretim 4.s1mif matematik dersi “Dogal Sayilarda Carpma” , “ Dogal Sayilarda
Bolme” ve “ Kesirler” {initelerinin 6gretilmesinden Oncesinde deney ve kontrol
gruplarindaki 6grencilerin matematige ve bilgisayar destekli 6grenmeye karsi

tutum puan ortlamalar1 arasinda manidar bir fark bulunmamastir.

ko gretim 4.s1mf matematik dersi “Dogal Sayilarda Carpma” , “ Dogal Sayilarda
Bolme” ve “ Kesirler” {nitelerinin Ogretilmesinde Frizbi Matematik 4’
kullanarak BDO takip eden 6grenciler ile geleneksel 6gretimi takip 6grencilerin,
basar1 testi son-test puan ortlamalar1 arasinda Frizbi Matematik 4’1 kullanan

ogrenciler lehine manidar fark bulunmustur.

[Ikogretim 4.smf matematik dersi “Dogal Sayilarda Carpma” ve “ Dogal
Sayilarda Bolme” iinitelerinin Ogretilmesinde Frizbi Matematik 4’1 kullanarak
BDO takip eden 6grenciler ile geleneksel 6gretimi takip eden 6grencilerin, basari
testi kalicilik puan ortlamalar1 arasinda Frizbi Matematik 4’ii kullanan 6grenciler

lehine manidar fark bulunmustur.

Ancak ilkogretim 4.sinif matematik dersi “Kesirler” iinitelerinin 6gretilmesinden

Frizbi Matematik 4’ii kullanarak BDO takip eden oOgrenciler ile geleneksel
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Ogretimi kullanan Ogrencilerin basar1 testi kalicilik puan ortlamalar1 arasinda

istatistiksel anlamda bir fark bulunamamustir.

[Ikogretim 4.simf matematik derslerinde Frizbi Matematik 4’ii kullanarak BDO
takip eden ogrenciler ile geleneksel 6gretimi kullanan 6grencilerin, matematige
kars1 tutum puan ortalamalar arasinda Frizbi Matematik 4’ii kullanan dgrenciler
lehine manidar fark bulunmustur. Bu ise bilgisayar destekli matematik dgretimin,
Ogrencilerin matematige iliskin tutumlarin1 olumlu yonde etkiledigi seklinde

yorumlanmistir.

[Ikogretim 4.simf matematik derslerinde Frizbi Matematik 4’ii kullanarak BDO
takip eden Ogrenciler ile geleneksel 6gretimi kullanan Ogrencilerin, bilgisayar
destekli 6grenmeye iliskin tutum puan ortlamalari arasinda Frizbi Matematik 4’
kullanan 6grenciler lehine manidar fark bulunmustur. Bu ise bilgisayar destekli
Ogretimin, Ogrencilerin bilgisayar destekli 6grenmeye iliskin tutumlarinit olumlu

olarak etkiledigi seklinde yorumlanmustir.

Alan yazinda bir¢ok c¢alisma bu calismanin sonuglarini destekler niteliktedir.
Ornegin, Bayraktar (1988) yaptig1 arastirmada, matematik Ogretiminde BDO
yonteminin uygulandigi deney grubunun, kontrol grubundan daha basarili
oldugunu gostermistir. Sezer (1989) yaptign arastirmada, Ilkokul 5.simifta
bilgisayarli 6gretim yapilan grubun matematik erisisi ile geleneksel Ogretim
yapilan grubun matematik erisisi arasinda anlamli bir fark oldugunu saptamustir.
Buna ek olarak, Kirnik (1998) vyiiriittiigii tez calismasinda, BDO yonteminin
geleneksel yonteme gore 7.simif matematik dersi denklemler iinitesinde daha
etkili oldugunu bulmustur. Budak (2000) yaptigi arastirmada, én ve son test
sonuclarinin  Bilgisayar Destekli Matematik Ogretim materyalinin bagariy
olumlu yonde etkiledigini yorumlamistir. Buna benzer baska bir caligmada,
Akoglu (2003) tez arastirmasinda, on-son-test puanlari, deney ve kontrol grubu
ogrencilerinin son test puanlar1 arasinda anlaml farklar bulmustur. Ash (2005)
yiiriittiigii deneysel calisma sonucunda, bilgisayar destekli egitsel yazilimin
(Orchard) ilkégretim smiflarindaki matematik derslerinde kullanilmasinin

geleneksel yoneteme gore daha etkili oldugunu bulmustur.
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Bilgisayar destekli 6gretimin kalicilia olan etkisin arastran bir¢ok calisma da bu
calismaya benzer sonuclar ortaya koymustur. Ornegin, Ortiz (1987) yaptifi
calismada, bilgisayar destekli 6gretim goren grup ile kontrol grubunun kalicilik
test puan ortalamalari BDO ders isleyen grubun lehine anlamli farkliliklar
oldugunu bulmustur. Rivet (2001) yaptig1 ¢alismada, ilkogretim 6grencilerinin
kesirler iinitesini bilgisayar destekli matematik ogretim yontemiyle ve geleneksel
yontemle yiiriitiilmesini incelemistir. Sonuglar, deney grubundaki 6grencilerin
akademik basari, kalicihik ve tutumlarinin geleneksel yontem kullanan
ogrencilerin basari, tutum ve kaliciliklarina gore daha olumlu ve yiiksek oldugu

gostermistir.

Furner ve Marinas (2006) yaptig1 calismada, Geometer’s Sketchpad adli egitsel
yazilimin 6grencilerin temel geomtri becerilerinin gelismesine yardimci oldugu
ve dgrencilerim matematige karsi tutumlarin1 olumlu yonde etkiledigini ortaya

koymuslardir.

Bilgisayarlarin egitim sistemlerine katilmasi yillarca tartiglan bir konu olmustur.
Bu konuda gerek Tiirkiye de gerkese diinyada bir¢ok calismayla desteklenmistir.
llgili alan yazinda bulunan birgok calismada oldugu gibi bu ¢alismanin sonucu
da, Frizbi Matematik 4 ile Bilgisayar Destekli Ogretim yonteminin 4.simf
matematik dersinde “Dogal Sayilarda Carpma” , “ Dogal Sayilarda Bélme” ve “
Kesirler” {initelerinin Ogretilmesinde kullanilmasimnin dgrencilerin, akademik
basarisina, bu basarimin kalicigina, ve matematige ve bilgisayar destekli
ogrenmeye yonelik tutumuna olumlu yonde etkisi oldugu ortaya konmustur. Bu
baglamda, Bilgisayar Destekli Ogretimin Kuzey Kibris Tiirk Cumhuriyet’indeki
matematik derslerinde geleneksel Ogretimi destekleycek nitelikte kullanilmasi,
Ozelde oOgrencilerin basarisana, genelde ise KKTC egitim sistemine katki

saglayacagi diistiniilmektedir.
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5.2 Oneriler

Arastirmanin ortaya koydugu veriler ve elde edilen sonuglara gore asagidaki

onerilerden soz edilebilir.

5.2.1 Uygulama ile ilgili oneriler

Kuzey Kibris Tiirk Cumbhuriyeti ilkdgretim okullarinda matematik
derslerinde Frizbi Matematik 4 gibi egitsel yazilim programlarindan
faydalanilmalidir.

BDO konusunda, ilkdgretim okullarinda gérev yapan dgretmenler hizmet
ici egitim kurslariyla yetistirilmelidir.

Kuzey Kibris Tiirk Egitim sistemine bagli okullarda bilgisayar ve
matematik laboratuarlar1 kurulmalidir. Bu laboratuarlar  bilgisayar
yazilim ve gorsel arag-gereclerle takviye edilmelidir.

Ogretmen yetistiren fakiilteler ile KKTC Milli Egitim Bakanhg isbirligi
yaparak, bilgisayar destekli 6gretim uygulamalarinda kullanilan yazilim
ve donanim takviyesi ilkdgretim okullarina yapilmalidir.

KKTC deki ilkogretim matematik programlar1 yeniden gdzden gecirilmeli
ve Ogretim teknolojilerinin  kullannomma imkan saglaycak hale

getirilmelidir.

5.2.1 Yapilacak Arastirmalarla ilgili oneriler

Arastirmada, ilkogretim 4.simif matematik dersi “Dogal Sayilarda
Carpma” , “ Dogal Sayilarda Bolme” ve “Kesirler” iinitelerinde BDO’niin
etkis incelenmistir. Ayni tarz arastirmalar, KKTC egitim sisteminde
bulunan farkl sinif diizeyleinde ve farkli dersler {izerinde yapilmalidir.

Bu arastirma, bir egitim ve ogretim yilinin ikinci donemi ile sinirl
tutulmustur. Baska ve daha uzun siireli deneysel ¢alismalar yapilmali ve

sonuglar karsilastirilmalidir.
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Bu arastirmada Frizbi Matematik 4 adl1 egitsel yazilim programai ile sinirh
tutulmustur. Farkli egitsel yazilimlar kullanilarak deneysel c¢alismlara
yapilmalidir.

Bu calismada dgrencilerin tutumlar1 degisken olarak kullanilmistir. BDO
uygulamalarinin 6grencilerin motivasyon gibi farkli degiskenlere olan
etkisi incelenmelidir.

BDO uygulamalar ile ilgili 6gretmenlerin tutum, hazir olma durumu ve

goriislerine yonelik arastirmalar yapilmalidir.
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Education and Culture.

2. 6™ Grade Mathematics Text Book (2005). Member of the Mathematics
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2004

HOBBIES
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