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Application of Computer Aided Mathematics Teaching in a Secondary School

Mehmet Emin YENITEPE Zekeriya KARADAG
Dz.Astsb.Hzl.Ok.Kom. 81214 Beylerbeyi / Istanbul
meminyenitepe@hotmail.com

Abstract

This is a case study that examines the effect of using presentations developed by teacher in addition to using
commercially produced educational software CD-ROM in Audio-Visual Room/Computer Laboratory after
classroom teaching, on students’ academic achievement, as a method of Teaching Mathematics compared with
only classroom teaching or after classroom teaching, using commercially produced educational software CD-
ROM in Audio-Visual Room/Computer Laboratory.

Introduction

Developments in technology have made changes on educational environments and exerted new approches to
applications of learning-teaching attitudes. Educational process needs more than traditional instructor and
student-teacher roles become changing evantually. Student becomes learner and his/her role is going to be active
thinker rather than passive listener, while teacher becomes guide to lead learner to relevant information, define
needs and expectations of students, then help them to find and use knowledge/information.

Research Question

The survey question is: “While teaching Trigonometry subject in Mathematics lesson, does Computer Aided
Teching (CAT) have any effect on students’ academic achievement ?”

In order to find answer to the question, students’ levels of academic achievements according to their sections
were compared: only classroom teaching, using commercially produced educational software CD-ROMs in
Audio-Visual Room in addition to classroom teaching or using PP presentations prepared by teacher in addition
to using commercially produced educational software CD-ROMs in Audio-Visual Room after classroom
teaching.

Aim of the Research

Aim of the study is to identify the effects of Computer Aided Teaching (CAT) by means of instructional
methods applied in 3 different sections at the same level (Lycee II) students. In order to reach this aim, these
three questions have been asked given below:

1. What was the level of academic achievement of the students that have been given only classroom teaching ?
2. What was the level of academic achievement of the students that have been taught by using commercially
produced educational software CD-ROMs in Audio-Visual Room/Computer Laboratory in addition to
classroom teaching ?

3. What was the level of academic achievement of the students that have been taught by presentations developed
by teacher in addition to using commercially produced educational software CD-ROMs in Audio-Visual
Room/Computer Laboratory after classroom teaching?

Assumptions

In this study;

1. Students were from normally distributed 3 different sections.

2. Students were accepted that did not have any knowledge about Trigonometry.
3. All three sections were instructed by the same teacher.

Limitations

This study is limited due to;

1. The academic year of 2001-2002.

2. 78 Lycee-II students were from 3 different sections of The Turkish Naval Petty-Officer Prep. School.
3. The subject studied on this research is Unit Circle/Trigonometry/Mathematics lesson.

Method Used in Research

It is a survey analysis that has been made at NPO School. During the research, all of the students were given
lectures in classroom, additionally one of the sections were given CAT with commercially produced softwares
and the other section was given teching materials that was prepared by teacher.
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In order to identify the effects of different methods used in mathematics teaching, 78 students have been taken
from a the school who had been classified homogenously into three groups. The teacher who developed and
used these presentations is a subject-matter expert, acts as an instructional designer.

At the end of the lectures, all students were given a unique (essay) examination. The examination contained 5
questions that each was of 20 points out of 100. One of these questions (4 th question) was the one that students
needed to use and interprate Unit Circle.

Ay
Q-4: On the Unit Circle shown left, [KM] L [LN]
(perpendicular lines), angle of arc AK is given that
0=m/6 radian. According to given angle 0;
0 A X . . ) .
> a. Find coordinates of the points K,L,M,N with
component over X and y axis.
M b. Find the angles of the arcs of AK, AL, AM,
N\ AN

Analysing The Case

Turkish Naval Petty-Officer (NPO) Preparatory School is a 3 year vocational highschool degree boarding
school. Candidates for nomination have been selected by an entrance examination and checkup to get a number
of 210 students each year. When they are graduated, they go to a Classification School for a one-year of
experience according to their branches and then become sergeants and ready to work for Tukish Navy as
shipman. As they work, they need knowledge of Trigonometry and applications according to their branches.

Computer Aided Education has been accomplished at NPO School since 1995 in addition to classroom teaching
; opened 2 Audio-Visual Rooms (a room furnished with 1 multimedia computer and 1 projection device and
chairs). Computer Aided Mathematics Teaching has also been taken part by using commercially produced
educational softwares (Akademedia Maths 1-2-3 CD-ROM’s).

Table-1: CAT Time Periods During a Week at The Turkish NPO Prep. School

Number of L. Hours Per CAT Application

Grade Students Week Time Duration Location
Lycee I 210 4 3 rd Hour 40 Min. A-V Room
Lycee II 190 4 3 rd Hour 40 Min. A-V Room
Lycee III 190 3 2 nd Hour 40 Min. A-V Room

When these educational softwares were not able to accomplish desired teaching aims defined in curriculum, we
as teachers needed to prepare teaching materials by using Microsoft Power Point slides to contribute to
educational environment.

Interpretations

As istructing Trigonometry subject in Mathematics, understanding and using Unit Circle (UC) has a great
importance. On a coordinate plane, any point on UC has x and y components over x-xis and y-axis. Each one of
these components has a length that represents the point on UC wiht a radius r = 1 of UC over axes as projection.
Radius r=1 of UC, lengths on x-axis and y-axis compose a rigth triangle. On this right triangle with two acute
angles, trigonometric ratios can be calculated (Cosine, Sine, Tangent, Cotangent, Secant, Cosecant). Coordinates
of the point on UC will be so taht; length on x-axis will be Cos 0 and length on y-axis will be Sin 0 and then
resultantly the other ratios also...

At the end of the lectures, all students were given a unique (essay) examination that contained 5 questions and

each of them worth 20 points out of 100. Grades of the 4 th question according to their sections was given in
Table-2 below.
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Table 2: Results of the 4 th question

AVERAGE POINT OUT % DIFFERENCE W R.T
SECTION M % MM
2IA 14,1 705 +155
2/B 147 735 1185
2/G 1 55 0

Results of question applied immediately after the study, have shown that student from the first group were %
18,5 more successful than the second group and % 15,5 than the third group. Then it can be said that, Computer
Aided Mathematics Teaching has a positive effect on students’ levels of academic achievement.

Results and Discussions

Results
1. Computer Aided Mathematics Teaching, in addition to classroom teaching, can give a better learning
environment by means of:

a. Students to understand abstract concepts than only classical classroom teaching even if in computer
laboratory or Audio-Visual Room.

b. Teachers so that provokes the potential and provides a better educational experience.
2. In addion to existing educational softwares, presantations prepared by teacher with MS PP slides, would be
beneficial.

Discussion Proposals

1. While teaching Trigonometry in a Mathematics class, it is important to understand the use of Unit Circle for
finding trigonometric ratios and calculating Sine or Cosine of an angle. In order to show unit circle and help
students imagine it, drawing on blackboard and demonstrating on a Power Point slide would be easier to
understand it for them.

2. Technology supprots both learner and teacher no matter WHERE they are or no matter WHO they are or
WHEN. Information technologies give us (for both student or teacher) opportunity to be independent of
PLACE, PERSON and TIME.

3. Under these circumstances, teacher is going to be a person who defines students’ characteristics and desing
how to give relevant knowledge so that students will be able to learn that needed. As a result, the teacher who
can make instructional desing on his/her own subject matter expert area while taking into consideration
students’ characteristics, will certainly cause to create learners.

4. Learning how to use Unit Circle, is better than memorizing equations and formulas.

5. If teachers would have known basic strategies of preparing instructional materials on PC, that would be more
beneficial for students’ achievements, as developing presentations in order to find an answer to the question:
‘How would students learn subjects easier mentioned in the curriculum?’

6. Computer Aided/Assisted Teaching (CAT) can be considered as a necessary and supportive activity to
classroom teaching. In order to create better educational environments, efficient and effective quality
educational softwares (or coursewares) are needed. Then, crucial questions comes as fallowing about roles and
responsibilities for CAT.

. What are the roles and responsibilities of a teacher that takes place in CAT ?

. What should teachers do in order to apply CAT?

. How do teachers use teaching materials/educational softwares?

. If there is no teaching materials/educational softwares, what should they do ?

. How to design, develop and implement teaching materials/educational softwares ?

We as teachers need to find answers to all of these and other questions may come over, by new studies.

As a last word, I'd like to say that:
Learner thinks, teacher guides, technology supports. (Abtar, 2000)

References

Dwyer, F., “Distance Education: The Integration of Independent Design Systems”, Symposium on Open and
Distance Education: New Horizons in Educational Communications and Technology, Anadolu
University, Eskisehir, Turkey May 23-25. 2002.

Copyright © The Turkish Online Journal of Educational Technology 2003 5



The Turkish Online Journal of Educational Technology — TOJET January 2003 ISSN: 1303-6521 volume 2 Issue 1

Karadag, Z. “Bilgisayar Destekli Egitimde Vizyon” (Vision of Computer Aided Instruction), Sakarya
Universitesi Egitim Fakultesi Dergisi, Say1: 4 Ekim-Aralik 2002, s: 414-418.

Kruse, K. & Keil, J., Technology-Based Training: The Art and Science of Design, Development and Delivery,
San Francisco 2000, Joseey-Bass Pfeifer Publication.

Copyright © The Turkish Online Journal of Educational Technology 2003 6



The Turkish Online Journal of Educational Technology — TOJET January 2003 ISSN: 1303-6521 volume 2 Issue 1

A Novel Approach for the Use of Technology in Education

“... raised its lid, and the terrible afflictions with
which the vase had been filled escaped and spread
over the earth. Hope alone did not fly away” (the
Pandora Box)

Erol inelmen
Bogazici University, Faculty of Education
Bebek- Istanbul, TURKEY (inelmen at boun.edu.tr)

Abstract

Whether we are conscious or not, technology has made an important impact in our daily life. Like in all other
areas, education has been transformed and more active learning methods are now being implemented. This
paper is attempting to describe a novel approach for using modern technology. This paper is attempting to
describe a novel approach for using modern technologyThis approach expects that learners prepare their own
materials on line while the final evaluation is based on their portfolios.

Introduction

At the very start we wish to pay homage to Plato, by bringing in one quotation from the Republic. “The sciences
which they learned without any order in their early education will be brought together and they will be able to
see the natural relationship of sciences to one another and to true being” (Republic, VII 537). Similarly Kant
(1999) was one of the many thinkers that throughout the centuries were involved in the enhancement of
education. In his view, the art of education brings human “nature one step nearer to perfection”. He provided
many recommendations for the physical, cultural, personal, moral and practical education of youth: “man can
only become a man by education”.

It was Kelly (2002) that saw all people as "personal scientists" in anticipating the world. His first corollary -the
construction corollary- states "4 person anticipates events by construing their replications”. Thus an education
system should develop the ability of self- learning and applying various tools to problems that require the use of
resources for the convenience of men. Unfortunately the fact that textbooks are written along disciplinary lines
puts barriers between disciplines. When students are to be allowed to make their decisions regarding their
education, fitting education to their abilities, counseling systems must be implemented (Yerlici,1987).

These have been the sources of inspiration for the author during the last decade, as he became more and more
dissatisfied with the methods implemented in the educational institutions he was affiliated. In this work we
summarize the earlier experiences gained in the field of “technology for education” since the beginnings of the
1980s and the current work done to address the need to enhance the quality of learning rather than teaching.
Hopefully the implementation of the suggestions made at the end of this work, will contribute in providing an
environment where education will eventually develop the creative skills of the learners.

Earlier Experiences

During the last two decades the author has gained experience in using educational technology with young
students as well as adults (Inelmen et al., 1999). During this period students were empowered to help the
instructor in creating an environment where learning was given primacy (Inelmen, 1999). Learners were
encouraged to prepare projects on cultural issues with the aim of showing how technology could be used to
enhance understanding across nations (Inelmen, 2000).

Experience with school students in regions affected by the recent earthquakes showed that if young learners are
allowed, they are very willing to experiment with technology and discover the “rules of the game” on their own
(Akpinar et al., 2001). A mobile bus furnished with 18 personal computers made weekly visits to schools in the
area. Here primary and secondary students encountered hands on experience in the use of modern technology.

As the material prepared for teaching BASIC programming language using computers -inspired from Pascal
language notation system- (see Exhibit 1) was not received with enthusiasm by the students, new strategies were
developed (Inelmen, 2001). The instructor had now to a) set new goals, b) evaluate results, c) praise efforts, d)
warn mistakes, e¢) request views, f) seek support, g) assure autonomy, h) encourage reflective learning, i)
develop program, course and lectures and j) expect the learners to be polite, reliable, assertive, confident,
flexible, and dedicated.
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The performance of the learners gave the instructor confidence in the educational approach adopted and
gradually increased the responsibilities of the students in the class. The instructor became the coach and the
technology mediator where all parties were expected to participate actively (Eldem and inelmen, 2000). Since in
the real working setting, people are required to collaborate with each other, the idea of “team work” was
introduced at the middle of the semester (Inelmen, 2000).

The following is a listing of websites designed by the author of this project as the students progressed in the use
of web tools and “project based approach”. The web site now under construction -hopefully we will have more
material available as reference for the students- can be seen at:

http://hamlin.cc.boun.edu.tr/~Inelmen/cethamlin.html
http://hamlin.cc.boun.edu.tr/~Inelmen/car.ppt
http://hamlin.cc.boun.edu.tr/~Inelmen/edupubl.html

UNESCO report named “Learning: The Treasure Within” prepared by a commission headed by Jacques Delors
published in the year 1996: describes the four pillars of education -learning to know, learning to be, learning to
do and learning to share- that administration staff must point to improve the present conditions if we are looking
for a better future in this our planet (UNESCO, 1996).

Current Work

The first research project in 1985 on the use educational technology in the university -where the author is
currently affiliated- revealed that poor computer literacy was a barrier to the development of modern tools.
Although two five-floor buildings were constructed for the development of educational technology material in
the year 1987, no important contributions were made and the offices were redistributed for other purposes.

PROGRAM = <STATEMENT> ...
*STATEMENT = <NUMBER> <INSTRUCTION>
*INSTRUCTION = <RESERVED.WORD> <PARAMETER>

REM <STRING>

DIM <VARIABLE> ( <NUMBER> , <NUMBER> ,
<NUMBER> )

INPUT <VARIABLE>, ...

RESTORE

READ <VARIABLE>, ...

DATA <STRING>, ...

LET <VARIABLE> — <EXPRESION>

PRINT <STRING>,<VARIABLE>, ...

IF <EXPRESION> THEN <INSTRUCTION>

GOTO <NUMBER>

ON <VARIABLE> GOTO <NUMBER>

FOR <VARIABLE> = <EXPRESION> TO <EXPRESION>

<STATEMENT> ...

NEXT <VARIABLE>

GOSUB <NUMBER>

<STATEMENT> ...

RETURN

END

*NUMBER  =<DIGIT> ...

STRING =<LETTER> + <DIGIT> ...

VARIABLE =<LETTER> <DIGIT>

EXPRESION = <VARIABLE> <OPERATOR> ...

OPERATOR =<MATH> + <LOGIC> + <RELAT> +
<FUNC>

MATH =<H> 4 <>+ <E>S+ <>

LOGIC = <AND> + <OR> + <NOT>

Copyright © The Turkish Online Journal of Educational Technology 2003 8
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REL =<>> H<<> <> A<=
FUNC = <INT> + <RND> + <ABS> + <SQR>
LETTER =<A..Z>

DIGIT =<0...9>

SET = (JAN ... DEC)

PROCEDURE = (IF R2 THEN MACKA)

Exhibitl. Extract from the basic language teaching program

After having completed this early project, the author worked on another project on distance education in 1999
sponsored again by the Research Fund of the university. During the research it became clear that there were
three different views about the future of distance education. On one side, those who were sceptic to the idea
opposed any new investment. On the other side, were those who welcomed the use of advanced technologies
including video-streaming.

A small minority at the university considered the use of web-based education could be a feasible solution to the
need to incorporate to the network facilities -already available on the campus- in the teaching process.
Unfortunately in all three cases there was a strong feeling for continuing the tradition of the supremacy of
teaching and theory exposure. We quote:

There is, therefore, every reason to place renewed emphasis on the moral and cultural dimensions of education,
enabling each person to grasp the individuality of other people and to understand the world’s erratic
progression towards a certain unity; but this process must begin with self-understanding through an inner
voyage whose milestones are knowledge, meditation and the practice of self-criticism (UNESCO, 1996).

Nevertheless, the author continued on with the concept that education is about “doing” and worked to develop
the support of a student who happened to work in the computer centre. This environment allows significant
interaction between instructors and learners by presenting their respective “scripts”. To ensure that all learners
participated and profited from the individual works the final examination was devoted to the discussions about
the assignments.

CET 201.01 Instruction Materials for Education

Instructor Assist.Prof.Erol INELMEN (PhD)

Objective: Use computers to prepare oral presentations. See example & publications &

format

Week | Date Project ... | Week # Date Project

#

0 23.09. Objective 6 Introduction
02

1 Key-words 7 Background

2 Roadmap 8 Findings

3 Statements 9 Conclusion

4 Conjunctions 10 Flash

5 Links 11 Animation

Assignments: (see your grades here) Schedule:

40% Class-work (short exams end of | (see time table)

class)

40% Project E-mail:

20% Final Send your e-mail to Inelmen@boun.edu.tr

Rules: SEND FILES:

No make-ups use “Save as” to send your work (add ftp)

AA is 90/100 Folder “home” and then folder “engl1011”

Late (-1 points per minute) (dates are attached to your files)

Minimum 40/100 average for each | Roadmap: U

assignment

Objection within grades 15 days by e- | Education Technology

mail

Help: Psychology Word
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Asks always for HELP + BE Learning Power
Lecture: Counseling Basic
HANG your assignments at the start of | Administration Java
class

Exhibit2. Rules and outline for the course offered by instructor

Experience Gained

An “exploratory learning” approach was implemented and students were expected to prepare and submit their
own material for approval. The instructor role primarily involved that of guidance and mentoring. While
students took the initiative in preparing the electronic environment, they were strongly advised that learning
should be based on free discussions and sharing of information. Drafts for home page, news page and student
registration page were prepared and students shared their “discoveries” with great enthusiasm.

Turkish History (1860-1960) was selected as the class general topic, each student sharing a specific subject
matter. The objective was to encourage students to develop their own learning material following a weekly
schedule, which included the description of the key words, the roadmap of the presentation, the preparation of
the presentation material using animation techniques. See Exhibit 3 for the classification of topics covered in the
course.

The students prepared drafts on paper for the presentation slides and then transferred the approved material to
the computer followed whenever possible by oral presentations. Make-ups were not allowed and grades were
reduced for late presentations. The “standard grading system” generally accepted was adopted as the basis for
the final assessment. Students not familiar with this “project centered learning” approach had difficulties in
adopting to this during the first weeks. Nevertheless, performance improved as pride increased. Students were
evidently not focusing anymore on the grade as their main concern.

Although collaboration between students was not encouraged, in some cases it was inevitable. For the sake of
checking the authenticity of the work, short examinations were given whenever possible. By the end of the
semester students were requested to make one peer-evaluation and prepared the final own examination
questions.

Ideology Relations
Secularism (mutlu) Germany (evci)
Republicanism (bulut) Japan (sendogan)
Nationalism (oksuz) URSS (recepoglu)
Populism (cinar)
Etatisme (kapucu) Pacts
Revolutionism (gonullu) Capitulations (kirbi)
Mondros (tigdemir)
Reforms Lausanne (yasar)
Hat (gunoz) Nato (hocaoglu)
Education (cetin)
Constitution (yazlik) Conflicts
Democracy (arin) Canakkale (ozcelik)
Language (akbay) Sakarya (baltali)
Early (yilmaz) WWL-II (baltali)
Cyprus (metin)
Gatherings
Amasya (bayhan) People
Erzurum (degirmenci) Enver (akpinar)
sivas(bayraktar) Inonu (ince)
Bayar (yalcin)
Events
Caliphate (ozturk) Groups
March 31* (gocmen) New-Osman (uyrum)
1950 (yucel) Jon-Turk (kunduz)

Tanzimat (ispir)
Kadro (aslan)
Exhibit 3. Topics covered in a computers course on Turkish History.
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Results obtained at the end of the semester are very encouraging. Students in many cases confessed that they
were unfamiliar with some of the themes of their own history. Presenting their contributions in class demanded
effort to develop both written and oral presentation skills. This experience showed the need for a publication
that would give learners a step-by-step method in public presentation. The importance of clear regulations for
unique projects should be stressed.

Future Plans

Although there is lack of interest in most of the university faculty about the positive results obtained from the
novel approach presented in the previous section the author has continued on his efforts (See Appendix A). The
results are being reported in different publications and there is still hope that the life-long-learning centre
(www.buyem.boun.edu.tr) will be willing to start a special program that is summarized in Appendix B. The new
program envisions the implementation of a “technology mediated learning” approach.

Our views on traditional authoring systems —now developed under “learning management systems” banner- are
that they are very expensive and not flexible. Teachers are reluctant to implement the new techniques and are
putting many barriers to the development. Still we are constructing new buildings, when universities are being
launched fully on line: Jones International University is now operating in Turkey (http:/jiu-web-

a.jonesinternational.edu/eprise/main/JIU/home.html).

Meanwhile we are making plans to continue on improving the present set-up. We are adding a “welcome and
farewell message” page, (http://hamlin.cc.boun.edu.tr/~Iinelmen/welcome02.html) to warm up the relations with
the students. Eventually all web pages have to be reorganized to fit all the changes that have been implemented
during the years. In the future more emphasis will be given to “conceptual mapping”. Concept maps were
recently introduced with modest gains (as can be seen from Exhibit 4).

Precision instruments

A

Space measurement || & Time measurement
instrurments Portable instruments

Sun Dial

Terrestrial
ohiservation

Polar
magnetic fisld

Celestial Motion
observation of Sun

m

Archimead's
Principle

Topic of

Exhibit 4. Example of concept map as prepared by Perolli (2002).

Conclusion

This works attempts to show that traditional educational technology applications where the learners is expected
to follow the path given by the instructional design has no future. Here we suggest that learners should be
empowered and expected to develop their own learning material. Since the assessment of the performance of the
learners depends on the unique work they deliver a “modular schedule” must be adopted. Only one course
should be delivered at a time by a team of instructors.

“Technology Mediated Communication” (TMC) is rapidly enhancing the way we do business and is also
improving the way we learn. Technology can be used to make the learning process more enjoyable both to the
teacher and the student. The emerging technologies and “project centered learning” techniques can bridge the
expectations of the teachers and students. In our opinion it is more important to upgrade the computer skills of
teachers, than the enhancement of hardware and software.
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To make the necessary changes in the educational curriculum proposed here we encourage stakeholders to “join
in” in the mission we are launching. National and international organizations have the responsibility of creating
the platforms where change can be initiated. If these recommendations are implemented -in a carefully designed
and fully holistic curriculum- future learners will be able to develop the skills necessary for team and creative
work.

We conclude with the story of a traveller that amazed with the beauties he saw in the construction site of a new
building, asked an artisan what he was doing. The artisan answered reluctantly that he was laying bricks. The
traveller moved on and asked a second artisan the same question. The artisan answered that he was building the
wall of a new headquarters. Exactly the same question was repeated to a seemingly more experienced artisan.
The third artisan answered enthusiastically: "I am proud of working on the wall of a building that will be in the
future the pride of our nation".
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Appendix A: Implementation of a Technology Mediated Distance Education System

Assignments Learnerl Outlines
News
Learner_Account € Learner2 =2  Instructor_Account References € <€Instructor
LearnerN

Appendix B: Implementation of a Knowledge Based System for Education

RESEARCH SURVEY
Discoveries Reports
> | REPOSITORY | €
Observations Decisions
OPERATION MANAGEMENT
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Developing a Student-Centered Learning Environment in the Malaysian Classroom - A
Multimedia Learning Experience

by Mai Neo & Ken Neo Tse Kian - Multimedia University, Malaysia

Abstract

In recent years, the infusion of multimedia into teaching and learning has altered considerably the instructional
strategy in our educational institutions and changed the way teachers teach and students learn. The traditional
teacher-centric method of teaching, used for decades in our educational system, has been modified and
enhanced. In this paper, we focus on a course in the Faculty of Creative Multimedia, in which students used
multimedia in creating a student-centered learning environment. Here, students were taught the basic
multimedia design process (MDP) and the use of an authoring tool, Macromedia Director, and then to apply the
knowledge they have gained to build a multimedia project of their own choice. In this learning environment,
students must play an active part in their learning process and determine how to reach their own learning
outcomes themselves. This student-centered approach empowers students to construct their own knowledge and
enables them to think critically, learn to work in teams and solve problems collectively. A survey was carried
out to ascertain the reactions of the students towards this student-centered learning mode. In general, students
responded enthusiastically to the course and demonstrated positive attitudes towards the student-centered
learning environment.

Keywords: Multimedia, Student-centered learning, Constructivism, Teaching & Learning, Project-based
learning

Introduction

With the rapid progress achieved in the last few decades in the PC and multimedia technologies, it is now
feasible and affordable to integrate multimedia technology into teaching and learning in the classroom This
infusion of multimedia into the classroom environment has changed the way teachers teach and students learn.
The instructional strategy in our educational institutions has altered and many colleges and universities
including those in Malaysia are currently gearing their teaching and learning towards using multimedia
technology to enhance the teaching and learning environments (Johns, 1999; Kachian & Wieser, 1999; Kamsah,
Mokhtar and Yaakob, 2000).

The traditional chalk-and-talk method of teaching, which has been used for decades in our educational system,
has been modified and enhanced by the technological advances. The instructional media in this model is
essentially textual (sometimes a few graphics) and the presentation is linear. This traditional model of learning is
essentially modeled on the behavioral learning perspective (Skinner, 1938). Basically, the teacher controls the
instructional process and is regarded as the source of expert knowledge, which is communicated to the students
through lectures in a classroom environment. The teacher decides how much information is to be delivered to
the learners while the students remain as the passive and obedient recipients of knowledge and information and
play little part in the learning process.

With the use of the PC and multimedia, the scenario immediately changes. Multiple media can now be used in
presenting the instructional materials and delivered in a multi-modal environment. Furthermore, educators can
incorporate features such as interactivity and navigational links into the content with the assistance of authoring
tools such as Director and Authorware, and enable the learners to interact with the content in the way he or she
likes best. The presentation is non-linear and is able to foster a two-way communication or interaction between
the user and the computer. Learning can take place at the learner's own pace and time. This mode of learning is
student-centered or self-directed learning, which will cater to individualistic needs in learning unlike the mass
learning method as practiced in the teacher-centric or directed instruction mode.

In this paper, we sought to investigate the impact of a student-centered learning environment on student learning
via a multimedia project which would marry technology and the teaching and learning process. By effectively
integrating multimedia technology into the curriculum, a student-centered learning environment can be created
(Thornburg, 1995) and learning becomes "a social activity, facilitated by a new breed of educators" (Tapscott,
1999). Thus, a new paradigm is created, and this has a great impact on our traditional methods of delivering
knowledge and information to the learners today.

Student-centered learning: A constructivist approach

The constructivist approach to learning describes a learning process whereby students work individually or in
small groups to explore, investigate and solve authentic problems and become actively engaged in seeking
knowledge and information rather than being passive recipients as in the traditional teacher-centric learning
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which has its foundation embedded in the behavioral learning perspective. In this traditional learning mode,
basically, the teacher controls the instructional process, the content is delivered to the entire class and the
teacher tends to emphasize factual knowledge and the focus of learning is on the content i.e. how much
materials have been delivered and how much have the students learned. Thus, the learning mode tends to be
passive and the learners play little part in their learning process (Mayer, 1998).

In the student-centered learning mode, students play an active part in their learning process and become
autonomous learners who are actively engaged in constructing new meaning within the context of their current
knowledge, experiences and social environments. Learners become successful in constructing knowledge
through solving problems that are realistic and usually work in collaboration with others. Although developed in
the 2nd half of the 20th century, the constructivist learning approach has its foundations in cognitive learning
psychology (Jonassen, Peck & Wilson, 1999), and is rooted in the theories by Piaget(1952), Bruner (1985), and
Vygotsky (1978).

Generally, constructivist learning places emphasis on the learner and propounds that learning is affected by their
context and their beliefs and attitudes. Learners are encouraged to seek information and knowledge on their
own, determine how to reach the desired learning outcomes themselves and build upon their prior knowledge
and experiences rather than relying on teachers to supply them with information. In a constructivist learning
environment, students learn by fitting new information together with what they already know and actively
construct their own understanding. Learning takes place in a meaningful, authentic context and is a social,
collaborative activity, where peers play an important role in encouraging learning. In doing so, they gain a
deeper understanding of the event and thereby constructing their own knowledge and solutions to the problems
(Duffy & Jonassen, 1991; Jonassen, 1994). In this respect, the teacher is no longer perceived as the sole
authority of learning as in the behaviorist perspective, but rather, as the person to facilitate learning, guiding and
supporting learners' own construction of knowledge (Orlich, Harder, Callahan & Gibson, 1998). In this learning
mode, the focus is on the learning process rather than on the content i.e. learning ' how to learn' rather than 'how
much is learned'. This learning environment encourages students to develop critical thinking skills, problem-
solving and team skills, experiential learning and inter-disciplinary knowledge, with technology being integral
to their learning (Cook & Cook,1998; Oliver, 2000). It also represents a move away from the traditional modes
of education to one where the learners are active participants in the learning process (Oliver, 1998).

The class project: Creating the student-centered learning environment

The adoption of multimedia technologies in the classroom teaching and learning environment has made it
possible for learners to become involved in their work and create multimedia applications as part of their project
requirements. This would enable them to become active participants in their own learning process, making use
of the knowledge presented to them by the lecturer, and represent them in a more meaningful way, using
different media elements, instead of just being passive learners of the educational content. As such. multimedia
application design offers new insights into the learning process of the designer and forces him or her to
represent information and knowledge in a new and innovative way (Agnew, Kellerman & Meyer,1996).

To create a student-centered learning environment in the classroom, students (N=46) in their second-year at the
University taking a course in interactive multimedia, had to do a multimedia application project. Here, students
worked in groups of 4-6 people. Each group had to decide on their group members, their team topic and their
group leader and assigned various tasks to their members and managed their own projects. They had to use a
multimedia authoring tool, Macromedia Director, as the instructional tool to create the project and deliver it on a
CD-ROM. As a group, students had to decide on the conceptual model of their presentation, the design of the
multimedia interface, navigation paths and the interactive features to use to best convey their topic of interest. In
the process, they had to employ their experience and previously acquired knowledge in different disciplines to
breakdown the application design into various component parts, synthesize the media elements that represent the
information, create the digital interactive application, and work as a team to accomplish the project's overall
objectives as well as their own learning outcomes. The teacher and students met twice a week to discuss the
progress of their group projects and to consult on any issues or concerns that they may arise. Students were
given the entire semester (14 weeks) to develop their projects. Since these students have had no a priori
knowledge in multimedia authoring and authoring tools, they were given lectures and tutorials in order to
provide them with basic skills in multimedia application development. They did, however, have prior experience
in design and other multimedia software such as Adobe Photoshop, Premier, Macromedia Flash and
SoundForge, which they can utilize together with Director to develop their projects.

This student-centered learning environment is constructivist in approach in that multiple perspectives to the
problem can be developed and students can actively participate in their own learning process (Cunningham,
Duffy & Knuth, 1993). Thus, by designing a multimedia application that is multi-sensory and interactive,

Copyright © The Turkish Online Journal of Educational Technology 2003 14



The Turkish Online Journal of Educational Technology — TOJET January 2003 ISSN: 1303-6521 volume 2 Issue 1

students are challenged to develop skills in problem-solving, and to exercise analytical, critical and creative
thinking in their work, to learn more about their chosen subject material and to develop their abilities to analyze
and draw conclusions from it (Boud & Feletti, 1999; Newby, Stepich, Lehman & Russell, 2000).The role of the
teacher in this class was that of a facilitator and consultant to these students, supporting them in their process of
learning and constructing their projects.

Students' interactive multimedia development
The students' interactive multimedia development process began with an ideation process that was implemented
using technology and finally resulting in a tangible final product, i.e., the interactive CD-ROM application,
which was turned in to the lecturer for evaluation. In terms of documenting their development, students
undertook a multimedia development process (MDP), a five-phase procedure that led them from the drawing
board to the computer and finally to the CD-ROM. The five phases of the MDP were as follows:
e Phase One: Planning & Organizing
In this initial stage, students had to first decide on their team members. Here, the groups embarked on a
planning and organizing process, which entailed scheduling meetings for discussion, working with their
timetables for research and development times, team organization, discussion of the team's topic. In this
phase, brainstorming was prevalent and the ideation process gave way to the conceptualization of their pool
of topics, which, in due course, was narrowed down to one. The chosen topic was then presented to the
lecturer for discussion. Storyboarding was also carried out to better visualize the topic and its flow of
action, and division of tasks were made.
e Phase Two: Research & Information Gathering
In this phase, the groups set out to collect as much information about their chosen topic as possible. Many
of this information gathering and research activities were carried out on their own time, and included
interviews, collecting brochures, and meetings with key persons. Materials that were gathered during this
process were mostly analogue data. The groups had to learn about being professional in their approach as
many were dealing with the corporate industry, improve their presentation and communication skills in
order to access relevant people and be successful in their endeavors.
e  Phase Three: Digital Media Content Acquisition
The digital media content acquisition involved groups organizing the digital media content to be used in
their final application and to plan on acquiring them. This included deciding on whether to create the digital
media content themselves, or use third-party content. For example, many groups wanted to use digital video
footage for their applications, and therefore had to use a digital video camera and edit the media
appropriately. Other groups preferred to use footage in a company's archives. Whatever their sources, these
groups would have to use media-editing software such as Adobe Photoshop (for images), Macromedia
SoundForge (for sound), and Adobe Premier (for video) to achieve their aims.
e Phase Four: Multimedia Authoring
This phase involves three significant procedures: the integration of the digital media content, the
incorporation of interactivity and navigation, and packaging it onto a CD-ROM. Here, students would use
the multimedia authoring tool, Macromedia Director, to integrate all the media elements that they had
acquired during the previous phases. After doing that, they would then decide on the navigational structure
of the application, based on their storyboards. Interactive features were also incorporated into the
application to create user involvement. These features include hotspots, menus, buttons, hypertext and
hyperlinks. Finally, when the application was completed, it would be packaged into a standalone
application (*.exe) and then "burned" onto CD-ROM for distribution.
e Phase Five: Reflection
Here students were given a chance to reflect on their work and their interactions with their team members
and group leaders. This was carried out via student feedback and interviews.

The multimedia design process (MDP) used in developing the student-centered learning environment is

illustrated in Figure 1, and a showcase example of one group's work about Malaysia's Central Market is
illustrated in Figures 2 (a) - (e).
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Figure 1 The Multimedia Design Process (MDP)
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Figure 2 (a) - (e) A showcase example of one group's work on Malaysia's Central Market

As shown in the example above, this group of students, comprising of one female and three males, with little or
no experience in design, created a CD-ROM application highlighting Malaysia's Central Market, a popular
tourist spot in the heart of Kuala Lumpur. The application starts with a Flash intro and then proceeds to the main
menu page, called "Intro" [see Figure 2 (a)]. From the "Intro" screen, the user is presented with a variety of
topics about the Central Market, which they can explore, including "Fact", "Activities", "Location", "Award",
"Tour" and "Credits". A global navigation panel for "Exit", "Information" and "Home" is located on the bottom
right-hand corner of the screen and is present throughout the application, as well as a 3D revolving logo of the
Central Market.
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From the "Intro" screen, the user can choose to enter, in a non-linear manner, any of the topics displayed.
Clicking on the "Activities" button will take the user to the "Activities" screen where he is presented with three
options, "Cultural Shows", "Exhibitions" and "Attractions" [see Figure 2 (b)]. Clicking on the "Location" button
will enable the user to choose to view a map of the area and to even find out the types of transportation available
to travel there [see Figures 2 (c) and (d)]. And similarly, the "Tour" button displays a screen with image maps of
the area's Ground Floor, Mezzanine and Annexe [see Figure 2 (e)], with floor plans and lot numbers of retail
shops available for viewing should the user click each image map. The depth of each topic from the "Intro"
screen ran for about 3 - 4 levels, with some topics providing digital video clips for the user's viewing pleasure.

For many of the screens, the design and layout were kept consistent and balanced, adhering to many multimedia
design principles which the students had researched on their own and from the multimedia lectures in class, with
changes in the title and the very last screens. This design is also prevalent in their design of the application's
CD-ROM jewel case, for which they were also responsible and assessed. There is also a "Credits" screen which
lists the students involved in this application, giving them a sense of ownership over the application, and a web
link to the Central Market's official website.

Assessment and results
In terms of assessment, several criteria were applied to the projects. In particular, the students were assessed on:
e  Their creativity and originality in developing their applications
e The depth of content displayed in the applications and their documentation
e The successful and effective transformation of their concept from ideation to the final executable
product
e The successful and effective implementation of the multimedia design process, with the appropriate use
of the multimedia authoring tool, Director, and other helper applications
e The level of difficulty achieved in using the multimedia authoring tool in terms of navigation and
interactivity
e  Proper representation of the content via media elements
e Teamwork and group management
e  Opverall presentation of digital application and documentation.
Overall, the class did well in their projects and class results. 29% of the class achieved A grades (which includes
A+, A and A-), 60% achieved B grades (B+, B and B-) and 11% achieved C grades (C+ and C). This particular
group of students received an A- in their project as a group. In terms of individual grades, which included other
course requirements, they received grades ranging from a B+ to an A. These results are consistent with the
overall class performance in doing the project, where those who scored high overall results in the class also
scored high marks for their projects.

Evaluation of student learning

Students in this student-centered learning environment were evaluated through a 5-point Likert scale (N=46),
with 1 for Strongly Disagree (SDA), 2 for Agree, 3 for Undecided, 4 for Disagree and 5 for Strongly Agree
(SA). The items in the survey made up several constructs to measure many student-centered learning traits, such
as problem-solving skills, collaborative efforts and teamwork. The results of the survey showed that all items
measured yielded means of 3.83 and above (see Table 1), thus showing that the students were enthusiastic about
the project and were very positive in their attitudes towards working on a multimedia project and in working in
teams.

Table I  Means for items on survey of student projects (in  descending  order)

Items Mean
1. Found the project challenging 4.17
2. Better able to represent concept using digital multimedia 4.15
3. Project allowed me to be creative in my thinking 4.15
4. Able to have creative input 4.02
5. Understood subject better after project 3.98
6. Project allowed me to be think critically about the topic 3.98
7. Felt very motivated doing this project 3.98
8. The group was able to achieve its goals 3.83
9. Able to learn more working with teammates 3.83
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Figure 3 illustrates the percentages of the items on the survey and Figure 4 illustrates the percentage response on
the survey scale obtained for one of the items measured.
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Discussion

As shown in Figure 3, the tabulation of the survey results clearly indicated that students responded positively to
the multimedia project. Item 1 showed that students found the multimedia project challenging to them (p=91%,
mean= 4.17). Item 2 showed that the project enabled them to think creatively (p=91%, mean=4.15). Item 3
indicated they were able to represent effectively their concepts, knowledge and information using multimedia
elements (p=91%, mean= 4.15). Students indicated that their understanding of the subject matter became better
(p=89%, mean=3.98) in item 4 while doing the project. In items 5 and 6, it was observed that students were able
to have creative input in the project (p=83%, mean=4.02),and exercised their critical thinking on their topics
(p=83%, mean=3.98).Students were motivated by the project (p=76%, mean=3.98), achieved group goals
(p=83%, mean=3,83) and enjoyed their teamwork with their peers (p=83%, mean= 3.83) as shown in the items
7,8 and 9.

In the results, it was observed that the items rated highest by the students in the survey concerned the use of
multimedia in the project, the ability to be creative and the challenge that the project posed to them. This
indicated that these students liked to conceptualize and express their ideas with a combination of media
elements and bring to the project innovative ideas which were derived from their group discussions and
brainstorming sessions among themselves.

From the above observations, it can also be concluded that this project empowered students to develop and

exercise their creative and critical thinking skills through their organizational and research activities and in the
conversion of their initial ideas and concepts into their concrete projects. They learned about planning
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development and project management, and how to select the appropriate hardware and software applications for
their development, skills that are important in a real world setting. And through working with an authoring tool
and using other applications to build their projects, students were able to acquire the technical skills in
multimedia technology and incorporate interactive features into their presentations. Furthermore, in many of the
groups, students had to develop their communication and presentation skills since gathering information on their
chosen topics involved interviewing people and visiting the actual sites. They also had to learn to select the
appropriate information to display in the electronic applications.

In the survey, teamwork was rated favorably (mean=3.83), indicating that students found teamwork and
cooperation essential for them to complete their project and to take advantage of the skills and expertise of each
member of the team. In the interviews conducted during the "Reflection" phase on the MDP, some of the
feedback expressed by the students included:

1. "We got to know each other better since we spent a lot of time together"
"We learnt more about our topic. Fun to know everyone on the team and had fun shooting video, never
done it before."

3. "We learnt more about multimedia, developing a CD-ROM, software, navigation and interactivity"

They were thus able to develop interpersonal skills and take part in brainstorming activities while making
decisions concerning their project. Many expressed the ability to work through their problems via group
discussions as an integral part to the successful completion of their projects and in achieving their group goals.
This aspect of the project is important as teamwork is crucial to the success of a knowledge-based IT
organization in which collaboration and knowledge-sharing among members in a team constitutes the very
essence of the corporation.

Conclusion

The results indicated in this project showed clearly that multimedia technology greatly influences a student's
learning process and widens the scope of learning skills and knowledge. This multimedia mode of learning
provides an alternative to the traditional teacher-centric learning and enables students to enjoy a richer learning
environment. It empowers students to become active learners and display their ideas and information in terms of
the multimedia format and use their higher level thinking skills like analysis, synthesis, evaluation and reflection
while solving authentic problems. This learning mode also allows the teacher the flexibility to present their
curriculum in an innovative manner and to become a facilitator, a consultant or guide on the side, helping
students to access, organize and obtain information to provide solutions to the problems rather than the one
supplying and prescribing information and knowledge to the learners as in the traditional behaviorist learning
mode. In this learning mode, student learning, in particular, the learning process, becomes the main focus, not
the content, teacher or the technology used, which play only supportive roles; thus showing that creating a
student-centered learning environment using multimedia technology can contribute substantially towards
enhancing student learning and the learning process.
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Introduction

Distance education and its new form of distributed learning have been used in many countries to provide
education to people who need training. Recent developments in instructional technology enable the institutions
to distribute their education to more people in distant places than ever before. For instance, computing and
communications technologies have been promoting the creation of new media, such as the World Wide Web
and virtual reality. In turn, these media enable new types of messages and experiences. Interpersonal
interactions across network channels, for instance, lead to the formation of virtual communities. According to
Dede (1996), “the innovative pedagogies empowered by these emerging media, messages, and experiences
make possible an evolution of synchronous, group, and presentation centered forms of distance education -
which replicate traditional “teaching by telling” across barriers of distance and time - into an alternative
instructional paradigm: distributed learning” (p. 4).

Seidel and Chatelier (1994) define the term distributed learning as “multi-way knowledge dissemination among
teams, crews, etc.” (p. 2). However, in this study I adapt the definition of distributed learning as an educational
format that involves multidimensional interactions (e.g., collaborations, discussions, feedback, lectures, etc.)
among teachers and learners, at a distance, utilizing a variety of computer and telecommunication technologies.
The field of distributed learning has a lot of potential for educational purposes and lifelong learning. Also, some
schools, (e.g., Ohio University, University of Phoenix) have combined distributed learning and constructivist
learning environments. For instance, Ohio University offers “Master of Business Administration (MBA)”
degrees in project-based distributed learning environment with a theoretical base in constructivist philosophy.

Statement of the Problem

Currently most current studies are about course-based distributed learning environments. Thus, in this study, I
wanted to discuss project-based distributed learning environment, “MBA Without Boundaries (MBAWB)
program” at Ohio University, and the theoretical base, constructivism, behind the environment. Then, I wanted
to discuss the advantages and disadvantages of the project-based distributed learning environment, which
emerged from my qualitative investigation of faculty and learners’ experiences in the MBAWB program.

The MBAWB Environment

The Ohio University MBAWB program, launched in March 1997, is a project- based learning environment of a
virtual learning community on the Internet. The program uses a problem-based learning format with a
theoretical base in cognitive constructivism that involves the learner in projects and work situations (Milter &
Stinson, 1998). According to Milter and Stinson (1998), the learners in the MBAWB program construct their
knowledge of business practices by working their way through the problems. Some of the problems are designed
to challenge the learners individually, but most of them are designed to be approached by collaborative learning
groups.

The MBAWB program is organized into nine learning units or projects and it requires two years of
commitment. Each project in the program begins and ends during a residency that is held during a weekend or
week. Learners are expected to have a minimum of two to four years of responsible professional experience and
be able to participate fully without having to stop working.

The MBAWB Intranet is based on Lotus Domino groupware, which is software that provides important
functions to assist collaborative learning. The MBAWB Intranet is utilized for collaboration and communication
to develop deliverable materials for each project in the program. It provides:

A resource center. That center contains materials prepared and posted by faculty and staff and links to other data
sources accessible through the World Wide Web.

A collaboration center. In this center members of learning teams ask questions and post responses
asynchronously (at anytime from any place) in the process of developing deliverables on learning projects. Each
learning team has a private collaboration room, open only to members of that team and faculty.

A tutorial center. In this center learners respond to faculty questions and interact with faculty and other learners
to develop concept papers.
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A meeting room. In this center learners can arrange to “meet” with other learners synchronously and faculty can
hold virtual office hours (Stinson, 1997, p. 3).

Furthermore, the MBAWB Intranet homepage includes announcements, calendar, address book, and technology
issues (e.g., trouble-shooting area and FAQ items). Also, it contains links to a help document, earlier project
databases, College of Business homepage and Intranet, and Ohio University homepage (Milter & Stinson,
1998).

Constructivism

Constructivism stems from the burgeoning field of cognitive science, particularly the later work of Jean Piaget,
the sociohistorical work Lev Vygotsky, and the work of Jerome Bruner, Howard Gardner, and Nelson
Goodman, among others who have studied the role of representation in learning (Fosnet, 1996). Cognitive
constructivism is “an educational movement in which instruction is designed and sequenced to encourage
learners to use their experiences to actively construct an understanding that makes sense to them rather than by
having information presented in a pre-organized format” (Borich & Tombari, 1995, p. 206). Cognitive
psychologists, e.g. Ausubel, favor constructivist instructional methods such as discussion, collaboration and
problem solving. Also, according to Miller and Miller (2000) a constructivist learning environment must
provide collaboration, diverse perspectives, and authentic context.

A constructivist approach to instruction requires an understanding of how learners make meaning so that
learning environments can promote knowledge construction (Jonassen et al., 1995). Instruction does not involve
prescriptive presentation strategies or accurate knowledge representation found in objectivist-based approach
(Miller & Miller, 2000). Thus, teaching is not a process of transferring the knowledge to the learners, instead
teaching is a process of helping the learners to construct their own meaning from the experiences they have by
providing those experiences and guiding the meaning making process (Jonassen, Peck & Wilson, 1999).

Project-based Learning Approaches

Project-based learning approaches are based on constructivist theory (Henze & Nejdl, 1997). According to
Foshay (1999), the basis of project-based approaches is hardly new. Early in the 1920s William Heard
Kilpatrick, a professor at Teachers College Columbia University and colleague of John Dewey, advocated
project-based instruction. His notion was that such instruction should include four components: purposing,
planning, executing, and judging. He asserted that engaging learners in purposeful activities that they help to
select, plan, implement, and evaluate facilitates learners’ learning and helps them solve problems and acquire
the skills and judgment necessary to function as adults in a democratic society (Foshay, 1999). Kilpatrick’s
philosophy places the teacher in the role of learning facilitator, i.e., coach or guide, and thrusts the learner into a
role of active learner as researcher, collaborator, author, artist, or combination of these (Foshay, 1999).
Constructivist learning models and project-based learning can be supported by different approaches and can be
viewed in different perspectives (Schank & Cleary, 1994). Henze and Nejdl (1994) discuss the following
approaches for project-based learning:

Simulation-based learning by doing: Acquisition of knowledge is guided by goals or projects actively pursued
by the learners. Knowledge and techniques are learned and used to fulfill specific tasks, which are needed to
reach the project goals.

Incidental Learning: Learners can individually control their learning, depending on their previous knowledge
and their individual preferences, although the base set of knowledge and skills that will be learned is set.

Learning by Reflection: Learners are encouraged to reflect on given problems and different solutions found by
themselves or other groups.

Case-based Teaching: Presentation of knowledge by the teaching staff depends to a certain extent on the
progress learners make in solving the given problems. Support is oriented mainly around cases with attached
related knowledge, facts and problem solving methods.

Learning by Exploring: Learners are engaged to study and to find out facts, skills and research results on their
own. (p. 65)

Project-based learning has to be used to rebuild real-world complexity, no matter which approach is applied.
Also, abstraction in project-based learning is necessary and small exercise can be used to discuss specific issues
(Henze & Nejdl, 1997). The global project context determines the learners’ perspective on a given task, while
subtasks in a smaller context provide guidance of the learning process. The ability to develop multiple and
alternative perspectives on a problem is also a central skill for performing tasks. Collaborative learning
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promotes the exchange and reflection on different views. As project work is often done in teams, learners train
their capabilities for team-work and collaboration (Henze & Nejdl, 1997).

Constructivism and Web-based Learning

Web-based learning fits neatly within the category of distributed learning. The 1990s, due to technological
innovations, witnessed a blurring and merging of boundaries between formats of distributed learning and
classroom education (Wulf, Hanor & Bulik, 2000). Nevertheless, from its inception, the success of distributed
learning or Web-based learning has relied upon the independence of learners in the absence of teacher-learner
physical presence. Indeed, independence and separation have been definitive characteristics of distributed
learning or Web-based learning (Wullf, Hanor & Bulik, 2000).

According to Jonassen, Peck, and Wilson (1999), technologies should be used in the pursuit of meaningful
learning in a constructivist environment. Research and experience in implementing learning technologies have
proven that technologies teach no better than teachers. That is, when used to deliver instructional messages,
learners generally learn no differently from technologies or teachers. Jonassen, Peck & Wilson (1999) claim that
instructional delivery is the wrong issue. Technologies should not be used to convey and deliver the designer’s
message to a passive learner. Instead, technologies should be used by learners to engage in:

Active learning. Learners explore and manipulate the components and parameters of technology-based
environments and observe the results of their activities.

Constructive learning. Learners articulate what they know and have learned and reflect on its meaning and
importance in larger and social and intellectual contexts.

Intentional learning. Learners determine their own goals and regulate and manage their activities.

Authentic learning. Learners examine and attempt to solve complex, ill-structured, and real-world problems.
Cooperative learning. Learners collaborate with others and socially negotiate the meanings they have
constructed (Jonassen, Peck & Wilson, 1999, p. 218).

The task for designers of Web-based learning environments is to integrate constructivist theoretical
assumptions, instructional implications and unique features of the Web: hyperlink structure, enhanced media,
and synchronous and asynchronous communication capabilities. Constructivist educators view these features in
terms of helping learners construct their unique knowledge representation (Miller & Miller, 2000).

Methodology

The researcher adapted Bogdan and Biklen’s (1992) fieldwork approach as field investigation to form the
methodological framework of this study, which incorporated a set of different qualitative data collection
methods such as participant observation, document analysis and interviewing to provide a deeper understanding
of faculty and learners’ experiences in the MBAWB program.

Participant Observation: I took fieldnotes during my participant observations when the learners were on-campus
to present their final projects and to set up a project plan, and when they were interacting with faculty members
and among each other asynchronously on the Web.

Document Analysis: Analysis of different documents such as materials on the program Web site, electronic
records of asynchronous interaction between the faculty and the learners and among the learners over the
program databases and publications about the program were used to understand experiences of faculty and
learners in the MBAWB program.

Interviews with the Learners: The interviews were conducted from July 2000 until middle of December 2000.
When I conducted my research the program had three classes identified by the starting dates: March 1999 class,
December 1999 class, and July 2000 class. There were 67 continuing learners in these three classes during the
data collection period. However, since the researcher included two graduated classes, March 1997 class (22
learners) and February 1998 class (20 learners), the target population of the research werel09 participants, but I
was able to interview a total of 54 participants and 46 of them interviewed twice to collect additional data.
During the first interview period 42 learners preferred to be interviewed through e-mail, 7 of them wanted to
have face-to-face interviews when they were on-campus, and 5 of them wanted to have telephone interviews.
However, 8 participants did not wish to participate in a follow-up interview because of time constraints. A total
of 46 learners were interviewed twice: 40 through e-mail, 1 through telephone and 5 in face-to-face meetings
when they came to the Athens campus of Ohio University for the following residency. All the face-to-face and
telephone interviews with the learners were recorded after the permissions were given by the interviewees.
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Some of the questions that I asked the learners were: “What kinds of learning experiences do you have in the
MBAWB program in general?”, “What kinds of problems do you have in the program?”, and “What are the
advantages and disadvantages of studying in the MBAWB program?”

Also, there were 13 faculty members in the MBAWB program who taught in the different projects from the
March 97 class until the third project of the July 2000 class. The researcher was able to interview 12 faculty
members in face-to-face meetings, and 9 of them were interviewed twice. However, two faculty members did
not wish to record the interviews.

Some of the questions that I asked the faculty members were: “What kinds of teaching experiences do you have
in the MBAWB program?”’, “What kinds of problems do you have in the program?”, and “What are the
advantages and disadvantages of teaching in the MBAWB program?”

Triangulation of data from these different data sources was applied to achieve trustworthiness (Denzin, 1989). In
qualitative research, the use of multi-methods and multi-data is referred to as triangulation (Denzin, 1989).
Many researchers, e.g., Fontana & Frey (2000), Denzin (1989), suggest using of multi-method approaches to
achieve broader and often better results.

Data Analysis

The category construction method, that consists of organizing the data sources, reducing the text and generating
conceptual categories, themes and patterns by coding units of the data, was used to analyze the collected data
(Bogdan & Biklen, 1992; Merriam, 1998). According to Ryan and Bernard (2000), “the codes themselves are
mnemonic devices used to identify or mark the specific themes in a text. They can be either words or numbers,
whatever the researcher finds easiest to remember and to apply” (p. 781). While reading the data, I assigned
coding categories as codes or titles (i.e., communication, learning, advantages, disadvantages, etc.) to the units
of data. Also, reduction of unrelated data were considered during the coding process. Once all the units of data
were appropriately coded and reduced the researcher used “the cut-up-and-put-in folders approach” to place the
coded data in folders under the appropriate categories (Bogdan & Biklen, 1992). Then, I reported the data
around the categories generated during the data analysis.

Findings

The learners described their experiences as: project-based learning, self-directed learning, applied learning, team
learning and individual learning. Most of them consider their learning experiences as a combination of different
forms of learning such as project-based, self-directed, individual and team-based learning. In addition, most
discussed that they take active roles in the activities such as setting up a project plan, determining learning
outcomes, developing projects, and participating in concept discussions. Also, many learners do not consider
their learning experiences “studying” in the sense of traditional learning such as rote learning or memorization,
instead they consider their experiences as “research,” “problem solving” and “project-work.”

The learners also reported that they learn and construct their own knowledge when they develop projects and
deal with authentic problems, which are embedded in the projects. Thus, the learning experiences in the
MBAWB program reflect the experiences found in a constructivist learning environment, which favor
instructional methods such as discussion, collaboration and problem solving (Borich & Tombari, 1995).

Similarly, the experiences of faculty members in the MBAWB program (i.e., coaching, guiding, and facilitating
the learning) and the instructional methods they apply (i.e., feedback, and problem solving) are consistent with
the constructivist teaching experiences as well. According to Jonassen, Peck and Wilson (1999), in a
constructivist environment teaching is not a process of transferring knowledge to learners, instead teaching is a
process of helping learners to construct their own meaning from the experiences they have by providing those
experiences and guiding the meaning-making process.

Also, in the MBAWB program, project design or problem design is a very crucial experience for the faculty
members to meet the needs of the learners and to embed authentic real-life problems in the projects. The
constructivist educators believe that knowledge has meaning in an authentic context (Miller & Miller, 2000).
Hence, in a constructivist environment teaching includes presentation of real-life problems in authentic contexts
that facilitate collaboration (Jonassen, 1999; Wilson, et al., 1993). In the MBAWB program, the project or
problem design begins with learning outcomes, then the design team focuses on the learning activities, concept
discussions, individual deliverables and the team deliverables that will help the learners to achieve the learning
outcomes. Finally, the experiences of the faculty and the learners in the MBAWB program showed that the
combination of project-based approach and distributed learning complements the teaching and learning
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activities, and this combination is more effective in active learning than a simple delivery of a course content
through the Web to a passive learner.

Advantages

The majority of the learners considered the time and place flexibilities, attending a graduate school while
working, and maintaining everyday activities and taking care a family while studying as the biggest advantages
of studying in an online learning environment. In addition, according to the learners, applicability of the project-
based learning in the real-life or work place, experience with authentic problems, and active participation are the
important advantages of studying in a project-based learning environment. Also, interaction with the
professionals from different business backgrounds and the combination of the online interactions with the
residencies were considered as some other significant advantages of studying in the MBAWB program.

As similar to the advantages what learners discussed, the faculty explained the advantages of teaching in the
project-based online environment as: working with motivated professionals, learning about diverse backgrounds
and experiences of the professionals, creating a learning community with the professionals, and experimenting
with new educational approaches (i.e., Web-based instruction, project-based teaching). Also, the time and place
independence of the online teaching environment was considered as an important advantage by some faculty as
well.

Disadvantages

The learners thought that the disadvantages were the lack of face-to-face interactions and the lack of immediate
responses during the online interactions. In addition, many learners identified teammates who do not put
adequate effort in a team project to be a disadvantage or problem. Also, several learners referred to the lack of a
scheduled break or vacation during the two-year commitment as a disadvantage of studying in the MBAWB
program.

Similarly, some faculty members considered working without any scheduled break as a disadvantage. Also,
other disadvantages, that the faculty referred, were associated with the heavy workload (e.g., accessing the
database at least once every two days, monitoring and participating in the discussions, providing feedback) and
the time that takes, and overlap of the MBAWB schedule with their other on-campus schedules and
responsibilities.

Conclusion

According to the faculty and learners in the MBAWB program, time and place flexibilities, interaction with
adult learners with different business backgrounds and experiences, and the combination of online interactions
with residencies were important advantages of having commitments in a project-based distributed learning
environment. In addition, experience with authentic problems, and applicability of project-based learning in the
professional life or work place were significant for most of the learners. Also, attending a graduate program
while working and meeting family responsibilities was reported as an important advantage by most learners.
According to the faculty members, creating a learning community with motivated adults and experimenting with
new educational approaches were advantages of working in the program.

The most common disadvantage that the learners addressed was associated with the lack of responsibility of
some teammates on the team projects. Also, according to some learners, the lack of face-to-face interactions and
the lack of immediate response during the online interactions were disadvantages of studying in a distributed
learning environment. In addition, the lack of a scheduled break during the two-year commitment was
considered a disadvantage of the program by some faculty and the learners. Despite the disadvantages, the
experiences of faculty and learners showed that combination of project-based approach and distributed learning
complements the teaching and learning activities, and this combination is more effective in active learning than
a simple delivery of a course content through the Web to a passive learner.
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Technology
Associate Prof. Dr. Aytekin ISMAN - Eastern Mediterranean University

When people see the word “’technology’” or “’technique’’, they automatically think of machines. If we look at
the American Dictionary, it is defined as:

1. atechnical language,
a) applied science
b) a scientific method of achieving a practical purpose,
3. the totality of the means employed to provide objects necessary for human sustenance and comfort.

A related term, technique, is further clarified as:

1. the manner in which technical details are treated or basic physical movements are used; also the ability
to treat such details or use such movements,

2. a)abody of technical methods and
b) a method of accomplishing a desired aim.

These two definitions note that technology or technique refer not only to hardware but software and much more.
In other words, technology is also not a collection of machines and devices, but a way of acting. In addition,
technology refers to modernity. In other words, technology offers people more opportunities to upgrade their all
kinds of life style.

Beyond the dictionary and other definitions, some scientists also define the term of technology. First, Teich
defines that technology includes linguistic and intellectual tools and contemporary and mathematical techniques.
In other words he defines technology as the organization of knowledge for practical purposes. This definition
helps people to see the extent and variety of the effects of technology on both our institutions and values.

The other being, Thde (1993) explained that there is a broad definition of technology which consists of three
concepts. First, technology must have some concrete component as well as some material elements. Secondly,
technology must enter into some set of praxes-uses which humans may make of these components. Last, people
shall take part of the definition, a relationship between the technologies and the humans who use, design, make,
or modify the technologies in question (Ihde, p.47, 1993). Therefore, this definition is used in some areas by
people. For example, in contemporary sports a technological component is applied in achieving higher
performance.

Third, Ellul (1964) describes that technique is a group of movements of actions generally and mostly manual,
organized, and traditional, all of which unite to reach a known end, for example, physical, chemical or organic.
Sociologists who are interested in the primitive prefer to use this definition because it provides them with
numerous advantages. For example, it eliminates from the realm of techniques questions of religion or art.

Fourth, Feenberg (1991) tries to describe the term of technology in a different way. He says that technology is
deemed ‘’neutral,”’ without valuative content of its own. The concept consists of four points. First, technology,
as pure instrumentality, is indifferent to the variety of ends it can be employed to achieve. Thus, the neutrality of
technology is merely a special case of the neutrality of instrumental means, which are only contingently related
to the substantive values they serve. Second, he says that technology also appears to be indifferent with respect
to politics at least in the modern world, and especially with respect to capitalist and socialist societies. Third, the
socio-political neutrality of technology is usually attributed to its rational character and the universality of the
truth it embodies. Technology, in other words, is based on verifiable causal propositions. Last, he states that the
universality of technology also means that the same standards of measurement can be applied in different
settings. Thus, technology is routinely said to increase the productivity of labor in different countries, different
eras, and different civilizations. Technologies are neutral because they stand essentially under the very same
norm of efficiency in any and every context.

If we look at the all definitions given above, it can be seen that the main idea of new technological movements
or developments is to help community to increase the quality of their social life and etc. Technology also affects
more and more of educational life and have great impacts on education where the idea of information
technologies can be developed fast. Today, educators can develop a global and better education system and
curriculum, make learning easier, help students to get real learning experience and etc. because of the benefits of
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technology. With technology, students and educators have a better educational life. For this reason, educators
should know where technology comes from.

Generally, there are some different ideas about the history of technology. There exists a long history of
technology from Aristotle to the present. Technology draws on the framework of Western philosophic ideas.
Ihde (1993) remarks that the Classical Greeks were not strong in technological advances. They did, however,
produce numerous inventions, often in the field of warfare or the other. Some examples are: reputed solar mirror
condenses for starting fires on ships and machines for elevating or lowering gods on the stage (Ihde, 1993). It
can be said that most of their technologies were, in effect, captive to their aesthetics. Second, technique is
essentially oriental: it was principally in the Near East that technique first developed, and it had very little in the
way of scientific foundation (Ellul, 1964). He believes that Greeks were the first to have coherent scientific
activity and to liberate scientific thought. But then a phenomenon occurred which still astonishes historians: the
almost total separation of science and technique. For Plato, knowledge of reality comes through the unaided,
inner reason of rationalism, while for Aristotle, knowledge also comes through information about the outside
World (Nichols, 1987). The technology researches indicate that Aristotle thought us how to think in terms of
cause and effect, and all outside the mind begins to be manipulable.

Plato and Aristotle clearly were appreciative of what they called techne. To understand its meaning, we should
ask ’Can techne include all means of technology?’’. Yes, it can include the meaning of technology. Techne also
indicates a virtual technology. It can be said that techne almost means technology. Some other research papers
try to explain the meaning of technology in different ways.

According to Teich (1977), the normal attitude which is derived from technology is that its value lies only in
profitable consequences, and research and development in itself is an unavoidable interim expense. This kind of
attitude of minds explains the “’Pure Technologist’’. Pure technology is related to the building of machines for
their own sake and for the pride or pleasure of accomplishment. It is a creative art somewhere between art and
science. According to Teich (1977), there are some examples about the pure technology. These are as follows:
“’the record-breaking vehicle, built purely to see if it will behave as intended; the chess-playing computer
program, devised for the sheer entertainment of seeing how well it plays; and that masterpiece in miniature,
scientific American’s Great International Paper Airplane Competition’’.

According to Thde (1993), the Renaissance people were interested in a much closer relation to technology, and
certainly it accepted new technologies although the use remained somewhat implicit. The leading precursors of
modern science were as equally fascinated by technology as by nature. Examples of technology during the
renaissance include Leonardo da Vinci’s incredible designs of machines for warfare, for flying, and for travel
underwater, are illustrative of this fascination (Thde, 1993).

Almost all of its definitions and its history indicate that technology or technique has some connections with
other concepts such as machine, science, organization, technical operation and technical phenomenon, culture,
and society.

Machines and Technique

There is a strong connection between machine and technique because technique originated with the machine.
For example, Cotrell (1972) explains that whether or not people include knowledge about and control over fire
as a part of technology, people must include knowledge and skills connected with the use of tools and machines.
According to Ellul (1964), some relationships exist between technique and machine. First, it is quite true that all
the rest developed out of mechanics; it is quite true also that without the machine the word technique would not
exist. Second, he believes that technique has now become almost completely independent of the machine, which
has lagged for behind its offspring. For this reason, it should be indicated that technique is implemented outside
of industrial life. Today, it can be said that the techniques power has been developing separately from the
growing use of machine. In addition, the machine depends upon technique and covers a small part of technique.
He also believes that if we were to characterize the relationship between technique and the machine today, we
could say not only that the machine is the result of a certain technique, but also that its social and economic
applications are made possible by other technical advantages.

So, there has generally been an effort to identify technology with knowledge about and skills in using tools and
machine (Cottrell, 1972). This process shows the connection between technology and machine. In addition,
social and economic factors may affect the relationship between technique and machine. The machine is now
not even the most important aspect of technique; technique has taken over all of man’s activities, not just his
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productive activity (Ellul, 1964). According to Fellows (1995), technology comprises all that bewildering varied
body of knowledge and devices by which man progressively masters his natural environment.

From another point of view, however, the machine is deeply symptomatic: it represents the ideal toward which
technique strive. It may be said that the machine is almost 100 percent the result of technique because people
usually create the machine from a technological process (Ellul, 1964). He also talk about another kind of
relationship. This relationship is between technique and the machine. This relationship penetrates to the very
core of the problem of our civilization. In other words, the machine is a cause of mechanical society because
almost all things in our society such as transportation, entertainment, health, sport, education, and others can not
exist without the machine. The machine, so characteristic of the nineteenth century, made an abrupt entrance
into a society which, from the political, institutional, and human points of view, was not made to receive it; and
man has had to put up with it as best he can. When people talk about the machine, an antisocial idea often arises
because machines do not engage in social activities. For that matter, technique transfers the machine into
society. Then, the society meets with the machine in terms of using it for the general or specific needs of people.
Thus, when Ellul (1964) express of that technique guides mechanization, he does not mean the simple fact of
human adaptation to the machine. He says that, of course, such a process of adaptation exists, but it is caused by
the action of the machine. In addition, he believes that it is a radical error to think of technique and machine as
interchangeable; from the very beginning we must be on guard against this misconception.

Science and Technique

Early modern science, in contrast with its Greek origins, was experimental. But to be experimental, in the
historical context of early Modern Science, meant that (a) an experiment used technologies, i.e., instruments,
and (b) was placed in a situation in which the natural phenomenon was controlled or put under certain
constraints (Thde, 1993). This indicates to people that there has been a relationship between technology and
science since early Greek time.

Fellows (1995) believes that technology may be conceived as embodying the actions of science. People also
learn that technique is an application of science. Another related example can be given. First, twentieth-century
physics and chemistry are the best places to look for instances of technology that are primarily science-they
driven. Second, the technological changes that have taken place in the way people live-in food, medicine,
transportation, and communication, for example-have been made possible by advances in scientific research.

The atom bomb sprang fully armed from the head of science theory (Fellows, 1995). It may be said that
technique determines the point of contact between material reality and the scientific formula. These formulas
also can be applied to the practical life by scientists, technologists or other people. That is why it is the belief
that modern technology has, as one of its major differences from all other technologies, been largely derived
from Modern Science. It has been seen that in modern technology threats to high culture, liberal education,
community, and humanity in some of its traditional, classical sense for many years (Ihde, 1993).

According to Ellul (1964), technology brings science and theories together. He mentions that when scientists
developed science, technique began to develop and extend itself. In other words, technological and scientific
developments are moving together because they are influencing each other during their process. Moreover,
techniques are always put to immediate use. When scientists develop a new thing, the application of this thing
takes a very short time because when people began to recognize and want this discovery, businesses are quick to
capitalize on it. In other words, the new discovery will be widely used in people’s life.

If there is a problem which has concerned most twentieth century philosophers of technology, and almost all
philosophers of science interested in any way in technology, it is that of the relationship and difference between
science and technology (Ihde, 1993). This situation creates a problem because it means the concept of both
science and technology and obviously implicates the much larger problems about theory and practice, problems
which exceed those of science and technology per se. This problem is not a big deal for scientist and
technologist. It is important that people get their notions of science and technology right if they are to follow out
the implications of either or both for the contemporary conditions of humanity (Ihde, 1993).

Therefore, all these ideas mentioned, imply that people may use the term technique in place of the more
commonly used term science, and designate as technique work that is usually termed scientific.

Organization and Technique

There is a connection between organization and technique. There are several definitions for organization. First,
organization is technique applied to social, economic, or administrative life (Ellul, 1964). In this definition, the
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author mentions that organization is used by almost all people in life to successfully accomplish their
organizational or personnel goals in life. Second, the main goal of organization is to manage and accomplished
objectives in an efficient and economic way. In other words, people implement organization in order to save
their time, money, and work. If people do not organize their activities, perhaps they will spent a lot of time for
nothing instead of achieving their goals. The result of this process may be the cause of loosing their money and
time. To be successful during the organization process, technique should be used by people in their life or work.

Organization establishes standardization and the rationalization of economic and administrative life.
Standardization means resolving in advance all the problems that might possibly impede the functioning of an
organization (Ellul, 1964). It aids people to develop specific rules which must be applied to efficiently and
effectively solve their problems in their life by people. In addition, standardization is interested in more methods
and instructions than individuals. It means that people can not create their personal standardization. It must be
organizational to be used by all people. Organization is something other than technique, that man has in a way
discovered a new field of action and new methods, and that people must study organization as a new
phenomenon, when it is nothing of the sort (Ellul, 1964). On the other hand, he refuses to change his ideas about
the continuity of the technical process. He believes that it is this process which is taking on a new aspect and is
developing on a world-wide scale.

There are two kinds of consequences. First, mechanical technique produced the problems at the end of the
application of technique. This organization which is succeeding technique is in some way a counterbalance to it,
and a remedy (Ellul, 1964). It is mentioned that exactly the opposite is true. This development adds to the
technical problems by offering a partial solution to old problems, itself based on the very methods that created
the problems in the first place. Second, organization as a phenomenon whose effects can not yet be seen.
However, the final results is that technique will assimilate everything to the machine; the ideal for which
technique strives is the mechanization of everything it encounters (Ellul, 1964). It can be said that the technical
age continues to help people successfully organize their lives. For this reason, people should think of technique
and organization together in an appropriate way in order to solve their problems. Thus, people must receive the
advantages of organization and technique to successfully accomplish their goals in their life.

Technical Operation and Technical Phenomenon

There is also a relationship between technique, technical operation and technical phenomenon. In this
relationship, technique is seen as a method of operation that presents certain common characteristics and certain
general tendencies, but people can not devote themselves exclusively to them (Ellul, 1964). Here, the technical
phenomenon has many different parts, and it is difficult to understand the real meaning. Individual techniques
are much more simple than technical phenomenon.

The technical operation consists of every operation carried out in accordance with a certain method in order to
attain a particular end (Ellul, 1964). This is less complex because it covers a particular things but its nature is
always the same. It guides people to consider that there is a continuity in technical operations and that only great
refinement resulting from scientific progress differentiates the modern technical operation from the primitive
one. It can be mentioned that each technical operation necessarily involves a certain technique, even the
gathering of fruit among primitive people-climbing the trees, picking the fuit as quickly and with as little effort
as possible, distinguishing between the ripe and the unripe fruit, and so on. Completely natural and spontaneous
effort is replaced by the complex of acts designed to improve, say, the yield (Ellul, 1964). This process moves
from simple forms of activity to complex forms of activity. It is believed that these technical forms are not
necessarily more complicated than the spontaneous ones, but they are more efficient and better adapted.

All these processes and definitions indicate to people that there is a difference between technique and technical
operation. The difference is that technique creates means, but the technical operation still occurs on the same
level as that of the worker who does the work (Ellul, 1964). There are two important factors in the field of
technical operations. The first, factor is consciousness which shows clearly, and to everybody, the advantages of
technique and what it can accomplish. The intervention of consciousness causes a rapid and far-flung extension
of technique (Ellul, 1964). The second factor is that judgment is playing an important role in the technical
operation to make a right decision for people. The intervention of rational judgment in the technical operation
has important consequences (Ihde, 1993). During the technical operation process, people may find or create new
and different operational methods and new tools to successfully accomplish their goals.

The technical phenomenon is the main preoccupation of our time; in every field men seek to find the most

efficient method (Ihde, 1993). On the other hand, there is a limitation to people’s investigation. Ellul (1964) says
that it is no longer the best relative means which counts, as compared to other means also in use. Hence, people
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try to find efficient, effective, and applicable methods for their problems during the technical phenomenon
process.

Under the technical operation and technical phenomenon section, Ellul (1964) talks about three principal
subdivision of modern technique. First, economic technique of organization is almost entirely subordinated to
production, and ranges from the organization of labor to economic planning. There are some differences
between this technique and others in terms of goals and objects. On the other hand, it has same problems like all
other technical activities’ problems. The second principle is the technique of organization. It concerns the great
masses and applies not only to commercial or industrial affairs of magnitude but also to states and to
administration and police power. To be successful in this principle application, people must pay attention to
organizational technique. Finally, it is touched on human technique that takes various forms, ranging all the way
from medicine and genetics to propaganda (pedagogical technique, vocational guidance, publicity, etc.).

So, it can be said that the three subdivisions present people the broad extent of the technical phenomenon.
People are able to use these three applications to discover new suitable methods, rules, and application in terms
of the problems occurring in their lives.

Technique and Culture

There also is an interaction between technique or technology and culture because technique always affects
people’s lives, behavior, communication style, and others. All technologies are embedded in culture. It can be
said that these are human products that should be intuitively apparent. According to Thde (1993), technologies
entail “’ways of seeing’’-whether or not technology equals the metaphysical way of seeing-that, too, implicates
the particularities of culture.

Like science, technology-which is the application of knowledge or discovery to practical use-is also a feature or
product of culture (Fellows, 1995). It develops in the cultural environment of a people and its career of future is
also determined by the characteristics of the culture. Such very different patterns of cultural technological
embedment, however, leads to another feature in the history of technology which must also be noted (Ihde,
1993). In the global world, cross-cultural exchanges have often stimulated to high technological innovation and
development. For example, from the ancient history, the Hellenic-Roman people used strong engineering and
technology had a powerful cultural and trade interchange within the African, Oriental, and Mediterranean
worlds. In other words, the high technological movements affected the cultural developments and improved the
international communication system. This international communication system developed the cultural
exchanges among the countries. Today, culture is becoming global because telecommunications technologies
assist people to learn and recognize other cultures around the world. The big reason is that today’s people who
live in other parts of the world can easily communicate and visit each other. Thus, they can create a multiculture
around the world.

Technology is an enterprise common to all human cultures; it can certainly be regarded as among the earliest
creations of any human society. This is because the material existence and survival of the human society
depends on the ability of man to make at least simple tools and equipment and to develop techniques essential
for the production of basic human needs such as food, clothing, shelter, and security (Fellows, 1995). Hence,
almost all of the human cultures are built upon a foundation of technology because the knowledge and
understanding of man comes from their observation and experience which consist of the use of technology. That
is why people always have respected and appreciated technology or technique because of what it could offer
them by way of its products. The need for, and the appreciation of, technology should have translated into real
desire for innovation and improvement on existing technological products and techniques (Fellows, 1995).

Thus, we can say that if technology is to be appreciated and assimilated by the majority of a culture, it should
reflect that particular culture. In other words, technology is affected by human cultures because technology
emerges out of a culture. In addition, technology is driven or directed by human purposes, values, and goals.

Technique and Society

Technique or technology exists in society where people live with together. Technological change is always
accomplished by social change in society. It indicates to us there is a relationship between technology and
society. According to Teich ( 1977), the close relationship between technological and social change itself helps
to explain why any given technological development is likely to have both positive and negative effects. These
effects are as follow:

1. technological advance creates a new opportunity to achieve some desired goal,
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2. this requires alterations in social organization if advantage is to be taken of the new opportunity,

which means that the functions of existing social structures will be interfered with,

4. with the result that other goals which were served by the older structures are now only inadequately
achieved (Teich, 1977).

(%)

There are three ideas about the role of technology in society. First, technology is an unalloyed blessing for man
and society. Technology is seen as the mother of all progress, as holding the solution to most our social
problems, as helping to liberate the individual from the clutches of a complex and highly organized society, and
as the source of permanent prosperity; in short, as the promise of utopia in our time (Teich, 1977). Second,
technology is an unmitigated curse. Technology is said to rob people of their jobs, their privacy, their
participation in democratic government, and even, in the end, their dignity as human beings. He also discuses
that it is seen as autonomous and uncontrollable, as fostering materialistic values and as destructive of religion,
as bringing about a technocratic society and bureaucratic state in which the individual is increasingly
submerged, and as treating, ultimately, to position nature and blow up the world (Teich, 1977). The third one is
different from the other two ideas. It argues that technology as such is not worthy of special notice, because it
has been well organized as a factor in social change at least since the Industrial Revolution. It is unlikely that the
social effects of computers will be nearly so traumatic as the introduction of the factory system in 18th-century
England, because research has shown that there has been no significant change in recent decades in the time
period between invention and widespread adoption of new technology, and because improved communications
and higher levels of education make people much more adaptable to new ideas and to new social reforms
required by technology (Teich, 1977).

A society should respond to the opportunities produced by technology to develop itself. The society sometimes
does not let people develop or utilizing a particular technology. The matter of fact is that this technology may be
developed in sufficient ways. For example, the cost of technological development is too high to make some
profits. Second, the technology may be dangerous in itself, such as nuclear reactors which can kill billions of
people in a short time.

Therefore, there is an interaction between technology or technique and society. We can see this effect anywhere
in our society. For example, computer development aids society to organize work, association, company, and
others to save time and money. It means that technology provides society with a new opportunities to design all
things well.

Conclusion

All definitions and information presented in this paper reveal to us that there is a relationship among technology,
society, culture, organization, machines, technical operation, and technical phenomenon.

Educators use widely technology in their education life to teach or deliver instruction to their students. So,
educators must know the meaning of technology and interpret how it can be helpful for education.
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Cevrimici Uzaktan Egitimde Tletisim Modiilii
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OZET

Egitim sisteminde verimliligin artirilabilmesi i¢in uzaktan egitimin gelismesi ve yayginlasmasi gerekmektedir.
Gilinlimiizde Cevrimigi egitimin, uzaktan egitim yontemleri i¢inde birgok agidan en avantajli yontem olmast,
diinyada oldugu gibi Tiirkiye’ de de {iniversiteleri bu konuda yogun ¢alismalar yapmaya sevk etmistir. Tiirkiye’
deki birgok {iiniversite, Uzaktan Egitim Merkezleri kurmus ve uzman ekipler olusturarak c¢aligmalarini
hizlandirmustir.

Cevrimi¢i egitimin saglikli bir sekilde olusturulmasi ve yiiriitiilmesi i¢in kullanimi kolay ve anlagilir bir
otomasyonun hazirlanmasi sarttir. Hazirlanan bu otomasyon sayesinde dncelikle dgrenci-6grenci ve dgrenci-
Ogretmen iletisiminin yeterli diizeyde gergeklestirilebilmesi amaglanir. Otomasyon sahip oldugu iletigim
ozellikleri ile gergek simif ortamini aratmamali, hatta teknolojinin sundugu imkanlar 6l¢iisiinde birtakim
ustiinliiklere sahip olmalidir.

Bu calismada, Firat Universitesi c¢evrimigi egitim faaliyetleri ¢ergcevesinde olusturulan sanal simf
otomasyonunda bulunmasi gereken modiillerin &zelliklerine deginilecek, sanal sinifta etkilesimi saglayan
iletisim modiilii uygulamali olarak gergeklestirilecektir.

Anahtar Sézciikler: Cevrimici Uzaktan Egitim, Uzaktan Egitim, Sanal Simifta Iletisim Modiilii

COMMUNICATION MODULE BY ON-LINE DISTANCE EDUCATION

ABSTRACT

It is necessary to improve and spread distance education to increase efficiency of the education system. Since
online education has become one of the most advantageous methods of distance education today, most
universities are encouraged to do more research on the topic in Turkey as well as in the world. Many
universities in Turkey have established Distance Education Centers and trained expert teams to accelerate their
studies.

In order to establish and apply online education effectively, it is crucial to prepare an easy-to-use and easy-to-
learn automation. The purpose of this automation is to provide student-student and teacher-student
communication in a required level. With its communication features, automation should be as effective as real
class environment and provide even more by means of available technological possibilities. In this study that is
a work of Firat University's online education research, the properties of necessary modules in virtual class
environment will be discussed and the communication module that provides interaction in a virtual class will be
built.

Keywords: On-Line Distance Education, Distance Education, Communication Module in Virtual Class.

1. CEVRIMICi UZAKTAN EGIiTIMDE OTOMASYON

Egitimci ile dgrencinin zamandan ve mekandan bagimsiz olarak gergeklestirdigi egitim sistemi olan uzaktan
egitimin birkag siiregte gelistigi goriilmiistiir: Kavramsallasma Siireci, Mektupla Ogretim Siireci ve Iletisim
Teknolojilerinin Kullanilmasi Siireci. Sistem bu asamalardan gecerken kullanilan yontemlerde de degisiklik
gozlenmigstir. 1933 yilinda Tiirkiye’ de mektupla 6gretim kurslar1 agilmis, 1980 de ise Ag¢ikogretim Merkezi
olusturulmus ve Anadolu Universitesi bu konuda dnemli galismalar baglatmistir. TRT hem radyo hem de
televizyon kanallar1 ile bu ¢alismalara destek vermistir. Giiniimiizde ise daha hizl1 ve eszamanl ger¢eklesebilen,
telekonferans ve videokonferans yontemleri yayginlasmus, son olarak Internet’ in hayatimiza girmesi ile Web’ e
dayali Cevrimi¢i Uzaktan Egitim ¢aligmalar1 giindeme gelmistir.

Cevrimigi egitim, maliyetinin diisiikliigli, 6gretim iiyesinin zaman ve mekandan bagimsiz egitim hizmeti

verebilmesi gibi olumlu yonleri sebebiyle, Tiirkiye’ deki birgok {iniversite tarafindan benimsenmis ve hemen
uygulamaya gegebilmek icin calismalar baslatilmistir. Universitelerin ne tiir ve hangi standartta otomasyon
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sistemi hazirlamasin1 resmilestiren yonetmelik 14 Aralik 1999 tarih ve 23906 sayili Resmi Gazetede,
“Universiteleraras1 iletisim ve Bilgi Teknolojilerine Dayali Uzaktan Yiiksekogretim Yonetmeligi” adiyla
yayimlanmustir.  Universitelerdeki uzaktan egitim c¢alismalart  Enformatik Milli Komitesi tarafindan
gozetlenmektedir.

Cevrimigi egitimin Tirkiye’de biiyiik onem kazanacagi ve bundan bdyle diplomaya yonelik boliimlerin
acilabilecegi anlasilmaktadir. Ancak web ilizerinden hazirlanacak ders materyallerinin hem pedagojik hem de
isitsel ve gorsel agidan bir¢ok 6zellik tagimasi zorunludur.

Cevrimig¢i egitim uygulanirken bazi 6nemli noktalara dikkat edilmesi gerekmektedir. Bu noktalar su sekilde
siralanabilir (Teknotiirk, 2001):

a) Ogrenim materyallerinin kalitesi,

b) Materyallerin kullanilabilirligi,

¢) Ogrencilerin egiticiler tarafindan desteklenmesi,

d) Sistemin yonetimi,

e) Erisim kolayhigi,

f) Goriintilleme ve geri besleme mekanizmalart.

Cevrimigi egitimdeki en bilylik problemlerden birisi, ders verecek diizeydeki 6gretmen ve akademisyenlerin
sanal ortamda bir web sayfasi tasarimi konusunda bilgi sahibi olmamalari, bunun sonucu olarak g¢evrimigi
egitime sicak bakmamalaridir. Bu problemin giderilmesi i¢in tek ¢dzlim, her diizeyde bilgisayar kullanicisinin
rahatlikla yonlendirmeleri dogrultusunda olusacak bir otomasyon sisteminin olusturulmasidir. Dolayisiyla
iniversiteler hem otomasyon sistemini olusturacak hem de 6gretim iiyesinin tiim sorunlarinda yardimci olacak
ve kesintisiz web sayfasi tasarimi destegi saglayacak gruplar olusturmaktadir (Varol A., Varol N. 1999).

Uzaktan c¢evrimici egitim ¢oziimlerinde bedelleri pahali olan ve IBM, Microsoft gibi biiyiik firmalar tarafindan
(Lotus LearningSpace, WinClass, WebCT, Blackboard vb.) yazilan paket programlar kullanilmaktadir. Bu
programlar genelde yurtdisi egitimlere uygun olarak hazirlandig igin, egitim sistemimizin gereksinimlerini bire
bir karsilamayabilmektedir.

Cevrimici egitimde, sanal sinifin yetersiz kaldigi alanlardan biri iletisimdir. Gergek sinif ortaminda 6grenci,
ogretim liyesi ve diger sinif arkadaslari ile rahatlikla iletisim kurabilmektedir. Sanal sinifta ise bu ortamin
saglanabilmesi igin Internet teknolojisi i¢inde yer alan bilesenlerin etkin ve yeterli diizeyde kullanilmas1 gerekir.
Otomasyona ait iletisim modiilii iyi bir sekilde tasarlanirsa, ger¢ek sinif ortamindan daha genis bir iletisim
imkani olusur. Cilinkii egitimin en 6nemli pargasi olan iletisim e-posta, forum, sohbet odalar1 gibi 6zellikler
sayesinde eszamanli veya eszamansiz olabilecek, ve giiniin her saatinde gerceklesebilecektir.

Ogrenciler, kendi aralarinda ve dgretim iiyesi ile sesli veya goriintiilii olarak sohbet edebilecek, gesitli konularda
tartigabilecek, sorularina ¢6ziim bulabileceklerdir. Iletisim ortaminda bulunmasi gereken birtakim bilesenler
vardir.

2. ILETiSIM ORTAMINDA BULUNMASI GEREKEN ASGARI BiLESENLER

2. 1. Elektronik Posta ve E-posta Listesi

Internet’ e bagl kullanicilarin farkli servislerden temin edebilecegi sanal ortamdaki posta kutusudur. Yaygin
olarak kullanilan bu haberlesme sekline ¢evrimici egitimde de ihtiyag duyulur. Ogrencilerin e-posta adreslerinin
listesi olusturulur. Listeler kolaylikla giincellenebilir, istenmeyen adresler listeden silinebilir. Ogretim {iyesi
veya Ogrenciler listedeki herkese ayn1 anda toplu mesaj gonderebilir. Outlook Express, Microsoft Outlook gibi
programlar kullanilarak posta hesaplarina ulagilabilir. Ayrica e-posta sayesinde resim, ses, dosya gibi
bilesenlerin de aktarimi kolaylikla yapilabilir.

2. 2. Tartisma Gruplar1 ve Forumlar

Internet kullamcilarmin degisik konularda haberler, yazilar gonderdigi bir tartisma platformudur. Bu platform,
konulara gore olusturulmus tartigma dbeklerinden olusmaktadir. Kullanic, iletisini olusturulan 6bege gonderir.
Degisik konularda sanal platformlar olusturularak tartigmalar yiiriitiilebilir. Ozellikle ¢evirmigi egitim agisindan
diigiiniildiigiinde 6grencilerin sorular sorabildigi, cevaplanan sorular1 takip edebildigi, konusuna gore arama
yapabildigi bir platforma olan ihtiya¢ ¢ok fazladir. Bu amagla sanal bir smif i¢indeki 6nemli 6gelerden birisi
forum boliimiidiir.
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2. 3. Sohbet Odalar

IRC (internet Relay Chat), bir ¢ok kisinin ayni anda etkilesimli mesajlarla haberlesebildigi bir platformdur.
IRC'de, belirli bir konuda konusmak, tartigmak isteyen insanlar “kanal” olarak adlandirilan ve genellikle bir
konusu olan alanlarda toplanirlar. Bir kisinin yazdigir mesaj, o kanaldaki herkese iletilebilir, bunun yani sira
kisiler arasinda 6zel mesajlasmaya da imkan tanir. IRC’ ye baglanti Onceleri Mirch gibi programlarla
saglanmaktaydi. Fakat giiniimiizde bu tiir programlarin yani sira web sayfalar igine de IRC programlar
eklenerek bir sitenin igerisinden sohbet ortamini kullanabilme gergeklesmektedir. ICQ, Netmeeting gibi
programlar ise yazili sohbetin yani sira sesli sohbete de izin verirler. Sohbet odalarmin Cevrimigi Uzaktan
Egitim faaliyetleri i¢in de kullanilmasimin birgok yarar1 vardir.

e Tartisma ortaminin ders i¢inde veya ders disinda olugmasi bireyin anlama siirecine katkida bulunur,
aklina takilan sorulara aninda ¢6ziim alabilmesini saglar.

o  Ogretmen, ortamdaki dgrenci sayisina bakarak derse katilim konusunda fikir sahibi olur.
o  Sinif i¢i iletisimin gelismesine katkida bulunur.

e Ogzellikle sosyal yonii zayif dgrenciler igin rahatga fikirlerini yazili olarak dile getirebilecekleri bir
ortamdir.

3. CEVRIMICi UZAKTAN EGITIMDE SANAL SINIFTA ILETiSiIM MODULU OTOMASYON
UYGULAMASI

Daha fazla kisiye, daha kisa siirede, daha fazla egitim vermek, bilgi ¢agina ayak uydurup rekabet¢i olmak
isteyen her egitim kurumunun, bundan boyle yapmasi gereken islerin basinda sanal ortamda bir simf egitim
merkezi olusturmak gelir. Ancak bunu gergeklestirmek i¢in gerekli yiiksek maliyetleri diisiiniince en dogru
¢bziim; Internet teknolojileri kullanarak olusturulacak bir sanal siif egitim merkezi yazilimidir. Bu ¢aligmada
sanal sinif icinde yer almasi zorunlu dgelerden biri olan iletisim modiiliine ait 6rnek bir tasarim gelistirilmistir.

Dersle alakali tiim bireylerin aralarinda baglanti kurabilecekleri bir modiil olusturabilmek ya da genel anlamda
bireyleri gevrimigi egitime tabi tutabilmek icin yeterli diizeyde bilgisayar ve Internet kullanimi konusunda bilgi
sahibi olmalarin1 saglamak gerekir. Tasarim yapilirken O6gretim iiyesi ve &grencilerin bu temel kullanim
bilgisine sahip oldugu varsayilacaktir.

Cift yonlii ve amacina uygun bir iletisim saglamak igin, bireylerin, giiniin 24 saati, Internet’ e bagli herhangi bir
bilgisayardan, hazirlanan iletisim modiiliine baglant1 gerceklestirebilmeleri amaglanmigtir. Modiile giris
yaptiktan sonra birey o anki durumuna uygun olarak yazili veya goriintiilii sohbet edebilir, foruma goriiglerini
birakabilir ya da diger birgok iletisim segenegini rahatlikla kullanabilir.

Modiil igindeki bazi alanlara 6grencilerin kendi kullanici adi diginda bir kod ad kullanarak girebilmesi de
saglanmustir. Boylelikle 6grenci daha rahat davranacak ve sosyal yoniinii daha rahat gelistirebilecektir. Tiim bu
kayitlar veri tabaninda saklanacak, bireyin istedigi zaman veritabanindan bilgileri giincellenebilecektir.

3. 1. Kullamilan Yazihimlar ve Araclar

Web sayfasi olarak diigiiniildiigiinde hazirlanan ders notlari, animasyon ve grafiklerin web dokiimani olarak
Internet ortamina tasinmasi olduk¢a kolaydir. Bunun igin tek tarafli bir bilgi aktarimina izin veren yani
tasarimcinin sayfa ziyaret edildiginde goriilmesi istenen bilgileri goriintileyen HTML (Hyper Text Markup
Language) adli isaretleme dili kullanilabilir. Ancak bu caligmada tasarlanmasi diisiiniilen web sayfasinda,
kullanicinin istekleri dogrultusunda HTML sayfasi farkli sekillerde goriintiilenebilecektir. Ayrica kullanicidan
formlar ve bunun gibi bilesenlerle alinan bilgiler kayitlarda saklanacak, diger web sayfalarinin olusmasinda bu
kayitlardaki bilgilerden yararlanilabilecektir.

Web sayfasinin daha etkili, gorsel ve egitimi amacina daha uygun hale getirecek bir otomasyon olacak sekilde
tasarlanmasi igin kullanicidan alinan verilerin daha sonra kullanilmasina imkan veren PHP, CGI veya ASP gibi
nesneye yonelik bir programlama dili kullanilmasi gerekir. Bu dillerin sadece sunucu makinede ¢aligmasi, ayrica
kisisel bilgisayara PWS, IIS veya Apache gibi bir web sunucu eklentisinin de ilave edilmesini gerektirir. Bu tiir
dillerin avantajlarindan biri de sudur: Belli komutlar ardarda yazilarak “script” adi1 verilen paketler olusturulur.
Sayfa tasariminda bu paketler tekrar yazilmadan direk kodlar arasina yerlestirilir. Boylece tasarimci hem
zamandan kazanir hem de kodlarin daha sade goriinmesi saglanir. Nesneye yoOnelimli programlar iginde
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gilinlimiizde en ¢ok tercih edilen PHP’ dir. Ciinkii ASP ve CGI’ ye gore hem yazimi kolay hem de ¢ok hizlidir.
Bu yiizden 6rnek uygulamada PHP dili kullanilarak bir tasarim ger¢eklestirilmistir.

Verilerin diizenli olarak sunucu bilgisayarda kaydinin tutulmasi, bu kayitlarin birbiri ile baglantili ¢aligmasi,
istatistiklerin aliabilmesi ve kayitlar {izerinde kolaylikla ekleme, silme gibi islemlerin yapilabilmesi igin
Veritabani (Database) programlarina ihtiyag vardir. Dbase, Access, Sql, MySql gibi bir¢ok veritabani standardi
bulunmaktadir. PHP dili, bir¢ok veritabani ile rahatlikla baglanti kurabildigi halde MySq]l ile ¢ok kolay ve hizli
bir baglanti gerceklestirebildiginden, yaygin olarak tercih edilen bu ikili; 6rnek calismada da birlikte
kullanilmustir.

Mysql aslinda bir veritaban1 sorgulama dilidir. Sadece kayitlar1 degil kayitlar arasindaki iliskileri de saklar.
Oncelikle kayit edilmesi gereken her degiskene bir alan ad1 verilir. Bu alanlar bir tabloda saklanir. Tablonun
olusturulmasi, diizenlenmesi ve silinmesi, alanlarin sahip olmasi gereken ozelliklerle olusturulmasi ve
diizenlenmesi sql dili komutlariyla gerceklestirilir. Bu islem hem zor hem de zaman alici oldugundan hazir
paket programlarla veritabaninin yonetilmesi saglanir. Bunun i¢in kullanilan hazir yazilimlardan birisi Tiirkge
versiyonu da bulunan Phpmyadmin adl1 veritabani yonetici programidir (Sekil-1).

|J Adres Iij http: ffvturelladrminginde:. php j a Git |J Badlankilar ”l
Ana Sayfa HOSGELDINIZ: phpMyAdmin 2.2.4
__ '| MyS0OL 3.23.39-nt -- calistidi ortam - localhost galigtii sistem -- root@localhost
I:Iene 2 :
?!?Jrff 22)8) MySQL phpMyAdmin
istatistik (2) - eni veritabani olugtur [Dﬁkﬂmantasynn] - Language: ITurkiSh itr) j
mysal (5) | G|
;EEE}J(?(;_)B) - phpMyAdmin dokiimantasyonu
proce (1) r MySQL caligma zamanm hilgisini gdster i~ PHP bilgisini gister
sinav_e (2 [Dokumar?tasyon] _ N - Resmi phphdyAdmin YWeb Sayfas)
test (-] - MySQL sistern degigkenlerini goster - Sourcefarge phphdyAdmin Yiklerme
[Dokumantasyon] Sayfasi
Liitfen hir - Iglemleri gister [Dakimantasyon) [ChangeLog] [CWS] [Lists]
veritaban - My3S0LY yeniden yikle [Ddkimantasyon]
seciniz i~ Kullamicilar [Didkimantasyan]
| - Weritabani istatistiklen

Sekil 1. PhpMyAdmin Veritabani Yoneticisi Giris Ekram

Phpmyadmin programi ile verilerin kaydi ve sql sorgulari rahatlikla diizenlenebilir. Yeni bir veritabani
olusturma, daha onceden olusturulmus veritabanlar1 iizerinde diizenleme yapma, tablolar1 olusturma ve
diizenleme, istatistikleri kontrol etme gibi birgok islem bu arayiliz yardimiyla gergeklestirilebilir. Herhangi bir
php script alindiginda, veritabani dosyasi direk “dump” adi verilen islemle buraya aktarilabilir. Boylece
veritabani, tablolar ve alanlar1 dogrudan olusturulmus olur.

PHP ve Mysql’ in birlikte ¢alisabilmesi icin Internet iizerinden iicretsiz indirilebilecek programlar1 sadece
sunucu makinede ¢alisabilir. Sunucu programi (Pws, IIS, Apache) yiikledikten sonra bilgisayar bir sunucu adina
sahip olur. Standart olarak “localhost” adin1 aldig1 halde baska bir isim de verilebilir. Ornegin “bilgi” adindaki
bir sunucu altindaki “dene.php” dosyasini ¢alistirmak i¢in; http://bilgi/dene.php ya da http://localhost/dene.php
adresi web tarayici programin (Internet Explorer, Netscape vs.) adres kutucuguna yazildiginda “dene.php”
dosyasi ¢alisacaktir (Tiirel, Y., 2002).

3. 2. Ornek iletisim Modiilii Uygulamasina Giris

Sanal smif uygulamasimin igerisinde bulunan iletisim baglantis1 secildiginde Iletisim Modiilii agilacaktir.
Uygulamanin biitiinliigiiniin bozulmasini 6nlemek amaciyla kullanici ad1 ve sifre bilgilerinin modiile girisi i¢in
aktif olmamasi1 saglanmigtir. Modiile giriste hem Tistteki meniilerde hem de alt kisimdaki animasyon
uygulamasinda tiim bilesenler mevcut olup, istenilen baglanti segildiginde ilgili boliim agilir (Sekil 2).
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|J KQY_Q_SE http: ffyturelfiletisimana. htm j Git H Badlantilar- ”'1

I»

ANA
SAYFA
1.1

HBET odalarimizda
dasina girerek

Sekil 2. iletisim Ana Sayfasi

3. 3. Sohbet Odas1

Sohbet odasinin ( Chat Room ) amaci, kullanicilarin kendi dersleri adina olusturulmus odalarda gergek bir sinif
ortamindaki gibi herkesin rahatlikla konusabilecegi bir ortam olusturmaktir. Php programlama dili kullanilarak
olusturulan bu uygulamada 6grenci isterse kendine 6zel bir oda agabilecegi gibi daha dnceden agilmis odalara da
giris yapabilir. Sekil 3’ de sohbet odalarinin girig sayfas1 gériilmektedir. Odada yapilan tiim konusmalarin kaydi
sohbet eden kisilerin kullanici adi ile birlikte 96 saat ( 4 giin ) boyunca veritabaninda saklanir. Odada
gerceklesen onemli tartigmalar daha sonra 6grencilerin kullanimina agilabilir. Yonetici ve 6grenci girisi ayri
oldugundan, sistemde yoneticinin denetimini saglayacak ayri bir sayfa lizerinden yoneticiye farkli yetkiler
verilmistir. Daha 6nceden belirlenmis ders siniflarina giris yapilabilecegi gibi dgrencilerin olugturdugu genel
konulu sohbet odalarina da giris gerceklesebilir. Fakat oda agmak yine ydneticinin onayindan gegmek
zorundadir.

FIRATCHAT 0.1.1

Kullanim Kilavuzuo
utulma s a. Bu

at te olan lallandcilar: 0 Kullanied chatte.

Fasllatici ading : kat
Bifreniz I
I (eget Uye iseniz)

Kayitli kullanicilar

Eayit yapiniz | Kullanici tanimlarini degistir | Kullaniciyi sil | Yonetim

Mewout odalar IRDthik vI
Fullandcilarin actizgi genel odalar: ISeginiz vl
Kendize aitl genel 'l odarz aginiz : I

we Antde,  what e Girelim! |

2001-2002 Firat Uzaktan Fqitim Grubu

Sekil 3. Sohbet Odasi1 Giris Sayfasi
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Ogrenciler, Sekil 4’ deki sohbet odasina girdiklerinde dersler arasinda gecis yapabilir ve listede ismi gériilen
diger 6grencilerle 6zel sohbet gerceklestirebilirler. Sohbet odasi adinin yaninda ise parantez icinde odadaki
kullanici sayisi belirtilir.

A} FIRATCHAT - Microsoft Intetnet Explorer =10 x|
Dosya  Dizen  Gordndm Sk kKullamlanlar Araclar Yardim | _,,"_
O Gerl v (g - !ﬂ !EI] ;! | - Ara I':.I;'Slk kullarilanlar @Ortam ‘6-‘ ‘ e &
Adres |B;Ll htkp: ffyburelfichat/phptyChat, phps j E;: ik | Badlantilar **
22:.09.07 '

22:02:08 > [yki] FIRAT Cafeye Hoggeldiniz Latfen sohbet sirazinda sayg
cergevesindeNwareket edelim: Hogpordld ve nazik davranalm. w @

22:10:3% [ykt]

22:11:45 [ykt] telgar sel

Odalar arasinda L
Agilis mesajt : gecis yapilabilir. Rn]_::;jk.l;.li-'
Mesajlar saat ve Her oturum Segilen odanin S : :
kod isim ile agildiginda igindeki kullanicilar Sayisal Analiz(0)
birlikte griiniir. ekrana gelir. goriniir. eni Dess (0]

Mesaj bu kutucuga
yazilarak <enter>
tusuna basilir.

Bu kisimda yaz1
rengi segilebilir.

"g'] Server saati: 22:12:15 |_ |_ |_ & J ¥erel intranet 4

Sekil 4. Sohbet Odas1 Goriiniimii ve Bilesenleri

3. 4. Forum — Tartisma Gruplar1

Uzaktan Egitimde sanal bir sinif i¢in ayr1 bir forum uygulamasi kullanilabilecegi gibi her dersin konu basliginin
bulundugu genel bir forum da kullanilabilir. Buradan 6grenci kendi dersinin bulundugu kategori bashigini seger.
Onceden yazilmis tiim yazilar1 buradan gorebilir. Istediklerine cevaplar yazabilir. Yonetici sohbet odasindaki
gibi istedigi kayitlar: rahatlikla silebilir. Yeni bagliklar olusturabilir. Forumun giizel bir yan1 da kullanicinin
bashiga, kategoriye, foruma gore forumlar icinde arama yaptirabilmesidir. Ustelik o anda forumda olan
kullanicilar da goriintiilendigi i¢in daha kolay iletisim saglanmis olur. Giris ( Login ) islemi i¢in gerekli kullanici
ad1 ve sifre kutucuklar1 doldurulur. Her kullaniciya farkl yetkiler verilebilir. Kayith olmayan kullanicilar sadece
ziyaretcilere verilen izin 6lgiisiinde forumdan yararlanabilirler. Sekil 5 deki ders kategorisi secildikten sonra
buradaki konu basliklari secilerek, yazilmig yazilar, yazan kisiler incelenebilir. Kayitli kullanicilarin profili
goriintiilenir. Bu profilde kisiye 6zel mesaj birakma, e-posta génderme gibi secenekler mevcuttur.
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' www.firat.edu.tr
FIRA : : FORUM Bu_forumda_hersey_var

5;{! !JL!JR} Flszs @larama E'U\;e Listesi  [=l kullama Gruplar |Z|Ka5r|t il

e & & profil @ &zel mesajlanimzl kontrol etmek igin login olun @ Login

Forurm Saati: Fri Map 31, 2002 7:59 pm
www. firat.edu.tr Forum Ana Sayfasi Cevaplanmarniz mesajlar

Test category 1

Test Forumu

@ Bu sadece bir Test Forumdur, 1 1 Sat Ot 21';”?5'03&2:01 am
ROBOTIK

.’@\ Bu dersi alan herkes sorularini we bilgilerini Thu May 23, 2002 7:52 pm

L 1 1

burada paylasabilirler.. dene =0
Tiarn farumlan ckonmog zay Tarn saatler GMT
Kimler Online

Fullamalanmiz toplarn 2 mesaj atblar

Toplam 1 kayth kullamarmz var

ey Sen kaydalan kullamarmiz: yturel
£}
Toplam 1 kullama anline 11 0 Kayith, 0 Gizli ve 1 Misafir [ 1 [ Moderator ]

Sitede bugiine kadar en gok 2 kizi Mon May 20, 2002 12:14 pm tarihinde online oldu,
Kawth Kullamalar: vok

Bu bilgi son 5 dakika iginde aktif olan kullamalara dayvanmaktadir

Login

Fuallama Adi: I:l Sifra: I:l Stamatik lagin [

Sekil 5. Forum Ana Sayfasi

3. 5. E-posta Listesi

Olusturulan e-posta listesi ( Mail List ) sayesinde kullanicilar istediklerinde buraya kayit yaptirabilir ve
kendilerini listeye dahil edebilirler. Boylece listede bulunan herkese ayni anda mesaj atilabilecegi gibi toplu
mesajlardan da yararlanma hakkina sahip olunur. Yonetici veya 6gretim iiyesi isterse, elindeki tiim e-posta
kayitlarmi toplu olarak buraya dahil edebilir. Ornegin bir dersi alan 6grenci kayitlarindan e-posta adresleri
siitunu alinarak e-posta listesine aktarildiginda smifa ait bir liste olusmus olur. Eklenen postalarin listesi not
defteri ile acilabilen “file.kml” adli dosya igerisinde saklanir. Kullanimi oldukga kolay hazirlanmis bu posta
listesi sayfasinda sadece iki tane baglanti vardir. “Listeye e-posta ekle” ve “Mesaj olustur ve gonder”. Eklenen
posta adresleri ise bu baglantilarin alt kisminda sayist ile birlikte goriiniir (Sekil 6).

“Mesaj Olustur ve Gonder” baglantisi segildiginde asagidaki pencere ekrana gelir (Sekil 7). Buradan istenilen
mail adresinden tiim kullanicilara mesaj gonderilebilir.

A Listeve E-posta Ekle A Mesa) Olustur ve Génder A

*** 4 tane posta adresi giriinfiyor ***
vtureli@hotmail. com

valinighulal.net

avaroligfirat.edu.tr
rgonullu@ttnet.com

Sekil 6. E-posta Listesi
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M Meszay Olustur ve Génder [

Sirncli Gonder!

Sekil 7. Mesaj Gonderme Ekram

3. 6. Form Mesaj1

Flash animasyon programinda hazirlanmig olan bu formun ( Form Mail ) gorevi kullanicinin, direk olarak
konusunu ve mesajini belirtmek suretiyle web sayfasi {izerinden e-posta gonderebilmesidir. Formdaki verilerin
iletilecegi e-posta adresi girildiginde o e-posta adresine sayfadan gonderilen tim mesajlar aninda iletilecektir
(Sekil 8). Form {izerinde “gerekli” ibaresi bulunan kutucuklar mutlak suretle doldurulmalidir. Eger form eksik
doldurulursa hata mesaj1 verir ve tekrar giris i¢in “geri” dligmesine basilmasi istenir. Buradaki formdan alinan
bilgiler “ezformml.cgi” dosyasina gonderilir. Bu dosya iginde belirtilen yonetici e-posta adresine forma girilen
bilgiler e-posta olarak iletilir.

Sekil 8. Form Mesaji1 Paneli

3. 7. Simif Defteri

Ogrencilerin kisisel bilgilerini, goriis ve diisiincelerini yazabilecekleri bir platformdur. Buraya kayit yapan
ogrenci, hem kendini hem de sinif arkadaglarini tanima ve onlarla iletisim kurma olanagi bulacaktir. Ayni
zamanda tlim Ogrencilerin, e-posta adresleri varsa web adresleri, icq numaralar1 gibi bilgilerinde kaydinin
toplanabilmesi bu platform araciligiyla miimkiin olacaktir (Sekil 9).
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SINIF DEFTERI, meucut kaynakiar 1 girster

[ En veniler ] [ Arastir ] [ Defteri imzala ]
[ Snceki Sa wfa ] [ Sonraki Sayfa ]

gim icin cok mutluyum, bana tum

ak gunin h aati ulasabilirsiniz ...

[ Sonraki

Sekil 9. Simif Defteri Paneli

4. SONUC

Cevrimi¢i egitimin saglikli bir sekilde yiiriitiilebilmesi i¢in kullanilacak otomasyon sisteminin titizlikle
hazirlanmasi1 gerekmektedir. Boylece &grenci sayisi, siire ve mekan smirt olmaksizin Internet teknolojileri
kullanilarak geleneksel sistemlere gore ¢ok daha verimli ve kaliteli egitim verilebilir.

Sonug olarak ¢evrimigi egitimde kullanilacak otomasyon sistemleri, sagladigi biiyiik imkanlar ve kolayliklar
sayesinde egitime bilyiik dl¢iide yararlar saglamaktadir. Web tabanli olarak yapilan egitim programlariyla bir
¢ok kisinin egitim almasi, giiniimiiz iletisim ve bilisim araglariyla artik kolayca yapilabilmektedir. Bununla
birlikte, 6gretim elemanina ve dersi alan &grencilere gergek sinif ortamini aratmayacak gelismis bir iletisim
platformu olusturulacak otomasyon i¢inde mutlaka yer almalidir.

Omek olarak hazirlanan otomasyonda, Ogrenciler arasi ve ogretim iiyesi ile bilgi ve goriis aligverisi
yapilabilmesine imkan veren bir platform olusturulmustur. Bu sayede, grenciler veya 6gretim elemani herhangi
bir mesaj1 ister tiim sinifa isterse bir kisiye aninda ulagtirabilmektedir. Tartisma gruplari1 ve forumlar sayesinde
belli konular iizerinde fikir aligverisinde bulunup, bilimsel veya genel konularda tartigmalar gergeklestirebilmek
miimkiindiir. Ogrenciler, simf arkadaslar1 ile sohbet odalarinda eszamanli sohbetlere katilabilir ve daha sonra
sohbet kayitlarina dersin web sayfasi lizerinden ulasabilirler. Sinif defteri bolimiinden, siniftaki grenciler
hakkinda genel bilgiler edinilebilir ve 6grencilerle baglanti saglayacak e-posta adresi, ICQ numarasi gibi
bilgilere erisilebilir. Form mesaj1 alanindan ders yetkilisine web iizerinden posta gonderilebilir.

Geleneksel egitim sistemleri ile gerceklesmesi miimkiin olmayacak bir ¢ok 6zellik, hazirlanan otomasyon
sistemleri sayesinde uygulamaya gegirilerek uzaktan egitime bilyiik katkilar saglayabilmektedir. 1999 yilindan
beri Cevrimi¢i egitim ¢aligmalarina Firat Universitesi’ nde yogun bir sekilde devam edilmektedir.
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Matematik Ogretiminde Teknolojik Modern Ogretim Yaklasimlar

Zehra ALAKOC
Cumhuriyet Universitesi, Enformatik Béliimii, STVAS

Ozet : Egitimi bireyin yasam boyu devam eden sosyallesme ve kiiltiirlenme siireci olarak, dgretimi ise bireylerin
kazanmasi istenilen bilgi, beceri ve degerler i¢in planlanmig ve kurumsallagmis sosyal yagantilar seklinde
tanimlayabiliriz.

Teknoloji, bilgisayarlar ve iletisimdeki yeni geligmeler; 6gretim anlayisinda da degisimlere neden olmus ve
giiniimiiz 6gretiminde yeni teknik ve yontemlerin kullanimini da beraberinde getirmistir. i¢inde bulundugumuz
“Bilgi Cag1” nda bilgisayarlar, multimedya, ses, goriintii, animasyon, Internet ve gelisen Internet teknolojileri
gibi yeni kavram ve teknolojiler egitim ve dgretimde yerini almustir.

Bu ¢alismada geleneksel egitim-6gretim sisteminin giiniimiizdeki destekleyicisi olan teknolojik modern 6gretim
kavrammin matematik dgretiminde kullanimi; &gretim liyeleri ile 6grencilerin bakis agilart 1518inda yeni
yaklagimlarla incelenmeye calisilmstir.

Anahtar Kkelimeler : Matematik, teknolojik, Internet, Web Tabanli Ogretim, Video Konferans

TECHNOLOGICAL MODERN TEACHING APPROACHES IN MATHEMATICS
TEACHING

Abstract : We can define the term education as a socialization and culturalization process which continues for
the individual during his life, and the term instruction as planned and instutionalled social lives for individuals
to make them gain the desired knowledge, skills and values

The recent developments in tecnology, computers and communication have caused variations in instruction
comprehension and have brought with them the use of modern techniques and methods nowadays. The
‘Kowledge Period’ in which we live, new concepts and technologies just as computers, sound, vision,
animation, internet and developing internet technologies have taken place in education and instruction.

This study was made through recent approach in the light of academic staff and its undergarduates’ points of
view to use a technological modern instruction concept in mathematics teaching which nowadays supports the
traditional education and instruction system.

Key Words : Mathemathics, technological, Internet, Web Based Learning, Video Conferance

Matematigin tamim ve matematik 6gretiminin yapisi
Matematigin, ardigik soyutlama ve genellemeler siireci olarak gelistirilen fikirler (yapilar) ve bagintilardan
olusan bir sistem oldugunu belirten [1, 2] bu sistemin 6zelliklerini s0yle siralamiglardir.

1. Matematik, giinliik hayattaki problemleri ¢6zmede bagvurulan sayma, hesaplama, 6lgme ve ¢izme
islemidir.

Matematik, bazi1 sembolleri kullanan bir dildir.

Matematik, insanda mantikli diisiinmeyi gelistiren mantiksal bir sistemdir.

Matematik, diinyay1 anlamamizda ve yasadigimiz ¢evreyi gelistirmede bagvurdugumuz bir yardimcidir.
Matematik yalniz bunlardan biri degil bunlarmn tiimidiir.

nkh v

Ozetle, basl bagina bir sistem olan matematik, yap1 ve bagmtilardan olusmakta olup, bu yap1 ve bagntilarin
olusturdugu ardisik soyutlamalar ve genelleme siireclerini igeren soyut bir kavramdir. Soyut kavramlarin
kazanilmasimin zor olmasindan dolayi, matematigin Ogrencilere zor geldigi de bilinmektedir. Bu nedenle,
matematik O6gretim yontemlerinin irdelenmesi ¢agimizda iizerinde oncelikli olarak durulmasi gereken bir
konudur.

Matematigin yapisina uygun bir O0gretimin, dgrencilerin matematikle ilgili kavramlar1 ve islemleri
anlamalarina; bu kavramlar ve islevler arasindaki baglar1 kurmalarina yardime1 olmak amacina yonelik olmasi
gerekir.

Matematik dgretiminin asagidaki yetenekleri gelistirebilecegini savunmustur. [3]

1. Ogrencinin matematiksel kavramlari ve yontemleri anlayabilmesi

2. Matematiksel iliskilerin farkinda olabilme
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3. Mantikli sonuglara ulagabilme yetenekleri
4. Alisilmamis degisik problemlerin ¢oziimii i¢in matematiksel kavram, yontem ve iligkilerin
uygulanabilmesi

Iste tiim bu nedenlerden dolay &zellikle son yillarda modern dgretim ydntemleriyle 6gretimi kolaylastirma ve
ilgi ¢ekici bir hale getirme islevlerinin 6nemi degisik arastirmacilar tarafindan vurgulanmakta ve bu amag
dogrultusunda higte kiiciimsenemeyecek adimlar atilmaktadir.

Klasik Ogretimden Teknolojik Modern Ogretime Gecis
Alisilagelen 6gretimde en temel 6ge 0gretmen, onu tamamlayan ise sinif ve karatahtaydi. Zaman iginde kara
tahta beyaza, kireg tebesirler yerini kegeli kaleme birakmiglardir.

Klasik o6gretimde birim derstir. Ders, ilgili konular1 bir araya getirir. Egitmen, konular1 sinifta belirli bir yap1
icinde anlatir. Anlatim senkronizedir, yani zamanin belirli dilimleri, 6rnegin her Carsamba ii¢ saat, o egitim igin
ayrilmistir. Anlatimdaki diger bir ana nokta egitmenin konugmasi, yani konulari konusarak dinleyicilerine
aktarmasidir. Konunun ya da kavramlarin gelisme siirecinin adim adim izlenebilecegi bir “kara tahta” ortaminda
olduk¢a yavas olarak, ya da tepegdz, video projeksiyon, bilgisayar, elektronik “kara tahta” vb. ortamlar
kullanarak daha hizli oldugu varsayilan bir sekilde anlatim desteklenir. Anlatim dinleyiciler tarafindan not edilir,
yani her dinleyici konuyu kendi anladig: sekilde not ederek 6zellestirir. Dolayisiyla anlatimin desteklenmesinin
hizli ya da yavas yapilmasi 6nemlidir [4].

I¢inde bulundugumuz “Bilgi Cag1”; degisen ve gelisen bilim ve teknoloji ile bilgisayarlar, Internet ve Internet
teknolojileri gibi yeni kavramlar sunmustur. Bu yeni kavramlar 6gretim ihtiyaclarinda da ciddi degisimlere
neden olmustur. Sadece mesleki agidan degil, kisisel gelisim i¢ginde “yasam boyu 6grenme” kavrami giderek
yayginlasmakta ve dolayisiyla “siirekli 6gretim” talebini arttirmaktadir. Ogretim almak isteyen dgrenci sayisinin
artmast teknolojik modern Ogretim yayginlasmaktadir. Gliniimiizde Ogretim anlayisi, klasik 6gretimden
teknoloji destekli modern dgretime kaymistir. Egitim anlayisindaki degisimleri bir tablo halinde gdsterecek
olursak:

Egitimin Onemi Ogrenmenin Onemi

Egitimin Merkezi Olarak Verilmesi Egitimin Merkezi Olmadan Verilmesi
IAktiviteye Yonelik Etkiye Yonelik

Sinif Agirlikl \Verilmede Uygunluk

Onceden Planlanmis Egitim [htiyag Duyuldugunda Egitim (JIT Training)
Kaynaklarla Sinirh 2 Sadece Vizyonla Sinirh

Kendi Bagina Biitiinlesik (Integrated)

Say1 Kalite

Maliyet Olciimlii 'Yatirim Olgiimlii

Tepkisel (Reactive) Girigken (Proactive)

\Verebilmeye Yonelik Olgiime Yonelik

Tablo 1 Egitim anlayisindaki degisimler [S]

Teknolojinin okullarda kullanimina iliskin iki yaklasim vardir. Bunlar ‘teknolojiden 6grenme’ (learning from
technology) ve ‘teknoloji ile 6grenme’ (learning with technology) olarak belirtilebilir. Teknolojiden 6grenme
yaklasiminda igerik teknoloji aracihigi ile sunulur ve bunun dgrenme ile sonuclanacagi varsayilir. Ote yandan,
teknoloji ile 6grenme yaklagiminda ise teknoloji kritik diisiinmeye ve iist diizey 6grenmeye yardimci olacak bir
arag olarak kullanilir ve bu yaklasimda teknolojinin 6grenciye zihinsel ortak gibi islev gormesi hedeflenir. [6]

Giliniimiizde bilginin kapsami gittik¢e arttigindan, bilgi farkli kitle iletisim araglar1 i¢inde ¢esitli boliim ve
sekillerde kaydedilebilmektedir. Diger taraftan bu sekilde kaydedilmis sayisal bilgi dedigimiz bu sayisiz
miktarlardaki kaynaklari etkili bir sekilde kullanmak ve erismek de insanlar igin gittik¢e kaginilmaz bir ihtiyag
olmustur. Iste bunun i¢in artik giiniimiizde “Bilgi Okuryazar1” olmak zorunlu hale gelmistir diyebiliriz. [7]

Bilgi Okuryazarlig1 ifadesi oldukga yeni bir ifade olmakla beraber bu ifade ile ilgili ¢esitli tanimlamalar
getirilmistir. Bunlardan (ALA,1998) tarafindan yapilan tanimlamaya gore Bilgi Okuryazarlig; ‘Bilgi
kaynaklarini etkince kullanmak ve bilgi kaynaklarin1 aragtirabilme yetenegi, depolanmis bilgi kaynaklarinin ve
bilgi teknolojilerinin nasil kullanilacagimin bilinmesidir’ [8].

Teknoloji Destekli Egitim : Bilgisayar ve ag1 (LAN, Intranet, Internet) {izerinden erisilebilen, ¢cok ortamlilik
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(multimedia) 6zelliklerine sahip, etkilesimli olarak hazirlanmis, pedagojik 6zellikleri olan, bilgi aktarmanin yan
sira beceri kazandirmaya yonelik, egitim alanlarin performanslarinin bilgisayar tarafindan otomatik
degerlendirilebildigi ve kaydedilebildigi, herkesin kendi bilgi algilama ve kavrama hizina gore ilerleyebildigi ve
kendilerine uygun zaman ve yerde egitim alabilmelerine olanak saglayan kurs malzemelerinin kullanilarak
yapildig1 kisisel veya kitlesel bir uygulama olarak tanimlayabiliriz [9].

Bilgisayarlari maliyetindeki diisiis ve yeteneklerindeki artis, bilgisayarlarin toplum bireyleri tarafindan birgok
degisik amag i¢in kullanimini artirirken egitimde de bilgisayar kullanimi buna bagli olarak artis gostermistir
[10].

Bilgisayar aglarindaki hizli gelismeler, kisisel bilgisayarlarin islem hizlarindaki artislar, manyetik bilgi saklama
teknolojisindeki ilerlemelerin boyutu ile bu yeniliklere paralel sekilde yazilimlarin gelismesi, egitimcileri
Internet’i uzaktan egitim alaninda etkili ve etkin bir ara¢ olarak kullanmaya yoneltmistir [11].

Uzaktan 6gretim fikri yeni olmamasina ragmen on-line 6gretim bu alanda birgok imkan yaratmaktadir. Hizli ve
kolay bigimde bilgi paylasimina imkan veren maliyeti ucuz olan Internet; www araciligi ile iletigimi
kolaylastirmasi gibi 6zellikleri ile biiyiik bir potansiyele sahiptir. Giiniimiizde bu teknolojiler sayesinde on-line
Ogretim (web tabanli egitim) hem uzaktan 6gretim hem de 6rgiin dgretim i¢in bircok yeni uygulamalara imkan
tanimaktadir.

Web tabanh egitim (Web Based Education), egitimin zaman ve mekandan bagimsiz olarak yiiriitiildiigii;
bilgisayarin 6grenim, sunum ve iletisim araci olarak kullanildigi; 6gretmen ve Ogrencinin ayni zamanda
etkilesimli olup olmamalarina gore es zamanli (senkron) ve es zamanli olmayan (asenkron) diye iki farkli
sekilde gergeklestirildigi bir egitim modeli olarak tanimlanabilir [12].

Es zamanli (senkron) 6gretimde en yaygin olarak kullanilan yéntem Video-Konferansdir. ki ya da daha fazla
noktanin, ayni anda, ¢ift yonlii olarak sesli ve goriintiilii haberlesme yontemine Video-Konferans adi verilir.
Video konferans, birbirlerinden uzakta olan kisi veya gruplarin, telekomiinikasyon agi ve video teknolojisi
yoluyla, karsilikli ya da grup olarak ger¢ek zamanli ve yiiz yiize goriismelerini saglayan bir iletisim bi¢imidir.
Gorilintii ve ses, sinyalleri, video kodek’leriyle sayisal bir bigimde kodlanip, telefon veya daha gelismis
haberlesme aglar1 kanaliyla gonderilir. Burada, hizli bir baglantinin olmast da vazgecilmez bir unsur olarak
kargimiza ¢ikmaktadir.

Teknolojik modern 6gretimde en vazgecilemeyen 6ge multimedyadir. Multimedya (Coklu ortam uygulamalari);
ses, video, goriintii ve yazili metinlerin bir konuyla agiklamak i¢in birlikte kullanilmasiyla olusur. Coklu ortam
uygulamalari, degisik veri tiplerinin bir fikri, bir olayi, yeri veya konuyu agiklamak i¢in bilgisayar ortaminda
kullanilmasidir. Multimedya 6gelerinin en biiyiik uygulama alanlarindan biri 6gretimdir. Ogrencilerin bilgiyi
isitsel ve gorsel yollarla 6grenmelerinin sagladigi, gibi onlarin aktif bir sekilde bilgiye erismelerini saglayarak,
deneme yanilma, hata yapma diizeltme serbestisi icinde dgrenmelerini saglamaktadir. Ogrencilere karmasik
kavramlarin dogal uygulamalarinin simiilasyonlarin1 sunmakta, insanlarin kendi yetenekleri ve birikimleriyle
ogrenmelerine imkan saglanmaktadir. Interaktif multimedya ilkokuldan iiniversiteye kadar egitimin her
seviyesine ve her safhasina uygun egitim materyallerini (laboratuvar, kiitiiphane, arag-gerec¢ vb.) teke tek veya
topluca 6grencinin kullanimina sunmaktadir.

Matematik Ogretiminde Teknolojik Modern Ogretim Yontemlerinin Uygulanabilirligi

Heddens ve Speer’e gore [13], giiniimiiz teknolojisi tiim alanlarda oldugu gibi matematikle ilgili 6gretim ve
o0grenme siireglerini de degistirmeye baslamistir. Artik 6gretmenlerin teknolojik araglari, 6grencilerin ilgilerini
artirmak ve matematigi anlamalarini kolaylastirmak i¢in kullanmalar1 gerektigi kabul edilmektedir. Peker’e gore
[14], yeni teknolojilerin matematik egitiminde kullanilmasinin yararlari, basarty1r artirmanin yanisira,
matematige karsi olumlu tutum gelistirme, ilgiyi arttirma, matematik derslerine karsi duyulan endise ve korkuyu
azaltma ve daha da 6nemlisi analitik ve kritik diigiinme gibi etkili diisiinme aligkanliklar1 geligtirme agilarindan
onemli goriillmektedir.

Kullanilmaya baglanan araglar bilgisayarlari, uygun hesap makinalarini (6rnegin programlanabilir tiirden) video
diskleri, CD-Romlari, iletisim aglarini ve diger yeni bazi ortamlar1 (hypertex, hypermedya vb.) kapsamaktadir.
[13]. Ancak tiim bu yeniliklerin bir biitiin olarak algilanmasi gerekmektedir. Bagka bir anlatimla matematik
programlarinin, 0gretim ve degerlendirme yontemlerinin, donanim ve yazilimlara erisim ve Ogretmen egitim
boyutlarinin tiimiiniin bir biitlin olarak g6z oniinde bulundurulmasi bu tiir uygulamalarin bagariya ulagsmasi igin
gereklidir.
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Ayni aragtirmacilar, bilgisayarlarin matematik dersindeki kullanim bi¢imlerini soyle aciklamistir.

Alistirma ve uygulama

Egitim temelli oyunlar
Benzegimler

Ozel 6gretmen

Problem ¢6zme

Materyal gelistirme

Kayit tutma (records management)

AN N N N NN

Jinich’e gore [15], 6grencilerin bilgisayar kullanarak matematikte basariya ulasmasini saglayabilmede en 6nemli
faktor yazilim programlaridir. Ancak bu programlarin bir c¢ogu Ogrenciyi ekran karsisinda pasifize
edebilmektedir. Bununla birlikte bilgisayarlar, grafik yapabilme kapasitelerinin yanisira ses ve goriintii
efektlerini de kullanarak 6grenciyi etkileyebilmektedir. Kullanic sik sik konuyla ilgili ¢oktan se¢meli sorulari
yanitlayabilmekte ve bu yanitlara iligkin aninda geri bildirim alabilmektedir. Ayrica 6grenci gerekli olmasi
durumunda onceki agiklamalara geri donebilme sansina da her zaman sahip olabilmektedir.

Tiim bu dgretim bigimlerinin yanmisira giiniimiiz matematik 6gretiminde siniflarda ¢oklu ortam (multimedya)
uygulamalari da kullanilmaktadir [13].

Web tabanli egitimde ise; ¢esitli multimedya yazilimlar1 sayesinde, web sayfalarina ses, goriintii, grafik,
animasyon gibi 6gelerin yerlestirilmesini saglayarak gelisen ve degisen bilgi ve teknolojileri ayn1 anda aktarmak
suretiyle yeni teknolojileri ve bilgileri etkilesim giiciiyle kalic1 bilgiye ve uygulamaya doniistiirebilir.

Internet’i egitim ortamlarinda kullanmak 6gretmelere de kendi aralarinda ve 6grencilerle senkron ve asenkron
iletisim kurma, kendilerinin ve dgrencilerinin yaptiklar1 calismalar1 yayilama gibi ¢ok ¢esitli ve farkli 6gretme
etkinlikleri gergeklestirme olanaklar1 sunar. Internet’in sundugu bilgiye erigim ve iletisim hizmetlerinin 6gretim
amagli olarak kullanilabilecek bilesenleri su sekilde siralanabilir.

Bir grup kullanicinin senkron olarak iletisim kurmasini saglayan, IRC (Internet Relay Chat)
Kullanicilar arasinda asenkron iletisim kurmayi saglayan, e-posta (elektronik posta)

Asenkron tartigmayi, ¢oklu ortam ve veri transferini saglayan, Usenet

Yazi, resim, ses, animasyon gibi farkli yapilardaki verilere ulasmay1 saglayan ¢oklu ortam, WWW
(World Wide Web)

e Yaz tabanh iletisim saglayarak gercek zamanli etkilesimi saglayan MUDs (Multi User Domains)
ve MOOs (Multi User Object Oriented)

Internet’in sagladig bu hizmetlerin egitim amagl olarak kullanilmas1 miimkiindiir. Ogrenciler e-posta yoluyla
birbirlerine ders notlarini ulastirabilir, 6devlerini 6greticilerine gonderebilir, hatta anlamadiklar1 kisimlarla ilgili
ogrencilerden asenkron sekilde bilgi alabilirler. Ogreticiler, belirledikleri ¢aligma zamanlarinda IRC yoluyla
ogrencilerle senkron sekilde iletisimde bulunabilir, onlarin sorularina cevap verebilirler.

Ayrica, yukarida siralananlar disinda derslerle ilgili konularin tartisilabilecegi tartisma gruplar (listserv), ayni
anda birden fazla 6grenci ve 6gretmenin sesli ve goriintiilii iletisiminde bulunabilecegi video konferans sistemi
de 6gretim amagli kullanilabilecek Internet hizmetlerindendir.

Arastirmanin Konusu ve Amaci

Geleneksel egitim-6gretim sisteminin giiniimiizdeki destekleyicisi hatta alternatifi olabilecek teknolojik modern
Ogretim kavramini, 6gretim liyeleri ile 6grencilerin bakis agilariyla degerlendirmeyi konu alan bu ¢alismanin
amaci; gruplar konu hakkinda ne kadar bilgiye sahipler? Boyle bir 6gretim almak isterler mi? Hangi metotlarla,
hangi boliimlerdeki , hangi boliim dersleri bu metotla 6gretilebilir? Faydasi var midir? Bu yontemle 6gretim
yapmak isteniyor mu? v.b. sorularin cevabini almaktir.

Bu calismada anket teknigi kullanilmistir. Ankete, 2001-2002 6gretim yilinda Cumhuriyet Universitesi ve
Istanbul Universitesi Isletme Fakiiltesinde gérev yapan ve tesadiifi 6rnekleme yontemi ile secilmis 55 adet
Ogretim iyesi ile 300 adet 6grenci katilmustir.

Anket uygulamasiyla elde edilen verilen frekans (n) ve yiizdelerle (%) betimlenip yorumlanmistir. Caligmanin
tamamu bilgisayar ortaminda yapilmis olup, anket sonucu elde edilen veriler SPSS (Statistical Package for the
Social Scieces) versiyon 10.0 programina aktarilmis ve degerlendirme yapilmistir. Bu programda frekans
dagilimlar1 ve capraz tablolar elde edilerek sonuglarin anlamlilik ve olabilirlilik diizeyleri tespit edilmistir.
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Ogretim Uyeleri ve Ogrencilerin Konulara Bakis ve Yaklasimlar:

Ogr.Uyesi Ogrenci
Modern Ogretim Yontemleri Hakkinda bilginiz var mi1? n K n %
Hayir 9 16,4 87 29,0
Evet Cok 27 49,1 167 55,7
Evet Orta 15 27,3 32 10,7
Evet Az 4 7,2 10 3,3
Cevapsiz 0 0 4 1,3

Tablo 2 Gruplarin Modern Ogretim Yontemleri Hakkindaki Bilgilerine Gore Dagilim

Ogr.Uyesi Ogrenci
Ders almak ister misiniz? n K n %
Evet 40 72,8 228 76,0
Hayir 15 27,2 72 24,0

Tablo 3 Modern Ogretim Metotlariyla Ders Almak istemelerine Gore Dagilim

Gore Dagihimlar

Ogr.Uyesi Ogrenci
Modern Ogretim Metotlar1 hangileridir? n K N %
Internet 46 83,6 174 58
Acikdgretim 32 58,2 74 24,7
'Video konferans 34 61,8 47 15,7
TV/radyo 33 60,0 43 14,3
CD-ROM/kitap 18 32,7 39 13
Web sayfasi 16 29,1 27 9
Mektupla 19 34,5 13 4,3
Sohbet(chat) _ 7 12,7 6 2
Tablo 4 Gruplarin Teknolojik Modern Ogretim Met(ltlar{'Hakklndaki Diisiincelerine
Ogr.Uyesi Ogrenci
Hangi metotlarla ders almak istersiniz? n K n %
Internet 20 36,4 97 32,3
Video konferans 14 25,5 23 7,7
TV/radyo 3 5,5 21 7
Web sayfasi 6 10,9 18 6
Acikdgretim 3 5,5 17 5,7
CD-ROM/kitap 6 11,0 16 5,3
Sohbet(chat) ] 0 0,0 11 3,7
Tablo 5 Almak Isteyen Gruplarin Hangi Metotla Almak Istediklerine Gore Dagilimi
Ogr.Uyesi Ogrenci
Faydasina inaniyor musunuz? n % n Y%
Evet 42 76,4 251 83,7
Hayir 9 16,4 45 15
Cevapsiz 4 7,3 4 1,3

Tablo 6 Gruplarin Modern Ogretim Metotlarimn Faydasina inanmalarina Gére Dagilim
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Ogr.Uyesi Ogrenci
Boliimler n %o n Y%
Isletme-iktisat 41 74,5 128 42,7
Hukuk 38 69,1 89 29,7
Egitim Fakiiltesi 25 45,5 75 25,0
Fen-edebiyat Fakiiltesi 20 36,4 66 22,0
Diger 5 9,1 65 21,7
Giizel sanatlar 2 3,6 46 15,3
T1ip Fakiiltesi 2 3,6 22 7,3
Miihendislik Fakiiltesi 5 9,1 15 5,0
Eczacilik 2 3,6 10 33
Mimarlik 1 1,8 6 2,0

Tablo 7 Gruplarin Hangi Béliim Derslerinin Modern Ogretim Metotlariyla Verilebilecegine
Cevaplarmmin Dagihim

Ogr.Uyesi Ogrenci
Dersler n % n %
Yabanci Dil/Atatiirk ilkeleri ve Inkilap Tarihi 36 655 | 134 | 44,7
Matematik Dersleri 16 29,1 100 33,3
Bilgisayar Dersleri 15 27,3 80 26,7
Fen Dersleri 2 3,6 48 16
Mesleki Dersler 16 29,1 37 12,3
Uygulamali Dersler 3 5,5 21 7

Tablo 8 Gruplarin Hangi Tiir Derslerin Modern Ogretim Metotlariyla Verilebilecegine Cevaplarinin
Dagilim

Sonug¢ ve Oneriler

Yapilan ¢aligmada alinan sonuglara gore ;

Ankete katilanlardan sadece Ogretim iiyelerinin %16.4’ii ve dgrencilerin %29.0 ‘1 modern teknolojik
6gretim yontemleri hakkinda bilgiye sahip degiller. Bilgi sahibi olma oran1 yiiksektir.

v Ogretim iiyelerinin %72,8’i ve dgrencilerin %76,0‘1 modern teknolojik dgretim ydntemleri ile ders almak
istemektedirler.

v Ogretim iiyelerinin %83,6’s1 ve dgrencilerin %58.0 ‘i modern teknolojik dgretim yontemleri igerisinden
Internet’i birinci modern teknolojik Ogretim metodu olarak goérmektedirler. Bunu video konferans,
Agikodgretim ve TV/Radyo izlemektedir.

v Ogretim iiyelerinin %36.4’ii ve 6grencilerin %32.3 ‘ii modern teknolojik 6gretim metotlar1 icerisinden
Internet araciligi ile ders almak istemektedirler.

v Ogretim iiyelerinin %76,4’ii ve 6grencilerin %83.7 ‘si modern teknolojik 6gretim metotlarmin faydasina
inanmaktadirlar.

v Ogretim iiyeleri ve dgrenciler Isletme-iktisat, Hukuk ve egitim fakiiltesi boliimlerinin derslerinin modern
teknolojik 6gretim metotlari ile verilebilecegine inanmaktadirlar.

v Ogretim iiyeleri ve dgrenciler Yabanci Dil/Atatiirk ilkeleri ve Inkilap Tarihi, Matematik ve bilgisayar
derslerinin modern teknolojik 6gretim metotlari ile verilebilecegine inanmaktadirlar.

Mevcut ¢alismalar, dogru ve yerinde kullanildigt takdirde, teknolojinin 6grenme  ortamini
zenginlestirebilecegine ve Ogrencilerin motivasyonu ile akilda tutma, problem ¢dzme ve elestirel diisiinme
becerilerini gelistirmede etkin bir ara¢ olduguna isaret etmektedir [16].

Internet teknolojilerinin hizl1 gelisimi, uzaktan 6gretime yonelik yeni olanaklara ve uygulama alanlarina da yol
acmaktadir. Bu agidan Internet, uzaktan O6gretim acisindan da yeni bir ortam ve ara¢ olarak karsimiza
¢ikmaktadir. Internet tabanl uzaktan 6gretim uygulamalari, 6gretmen merkezli egitim paradigmasindan 6grenci
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merkezli bir alana dogru gergek bir degisimi de ifade etmektedir. Bu baglamda, nesnelci 6gretimden olusturmaci
o0grenme yaklagimlarina dogru da bir anlayis degisikliginin meydana geldigi sdylenebilir.

Giliniimiizde bilgiye ulagma, bilgiyi degerlendirme, bilgiyi organize etme, bilgiyi kullanma ve bilgiyi digerleriyle
paylasma ¢ok dnem kazanmustir. Biitiin bunlarin sonucu olarak da, 6gretim ortaminda bizi bilgiye ulastiracak,
bilgiyi kullanabilmemizi ve yayabilmemizi saglayacak her tiirli araci kullanmak zorunda olacagimizi
sOyleyebiliriz. Glinlimiizde gegerli olan beceriler i¢in kullandigimiz yontemlerin ve gretim programlarinin
yeniden gozden gecirilmesi ve degismesi gerekmektedir. Artik, bilgi teknolojileri, kiiltiirii ve ekonomiyi
zorlayan bir gii¢ olmustur.

Bu nedenle, klasik 6gretim yontemlerinin degismesi gerekmektedir. Ogretim yontemleri ve kapsami, ¢agin ve
toplumun gereksinimlerine goére yeniden ele alinmalidir. Biitlin bunlarin yani sira, bireylerin yasama
hazirlanmasi gereken egitim kurumlarinin beceri kazandirmada bilisim teknolojilerinden yararlanmasi zorunlu
hale gelmistir.

Sinif ortaminda gerceklestirilen klasik egitim yontemlerinin egitim igin beklenen kriterlerin hepsine birden
istenilen olgiide cevap verebilmesi miimkiin degildir. Giiniimiizde, bu beklentilere ¢6ziim saglamakta diger
konularda oldugu gibi egitimde de teknoloji bizlere yardime1 olmaktadir. Ogretimsel tasarimi ve igerigi belli bir
kalitede hazirlanmis kurs malzemelerinin kullanildigi “Teknolojik Modern Ogretim” uygulamalar1 egitim
ihtiyag ve beklentilerimizin karsilanmasinda uygun bir ¢6ziim olarak ortaya ¢ikmaktadir.
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OZET

Olusturmacilik bir 6gretim yaklasimi olmamasina ragmen, bilmenin ve Ogrenmenin bir modelini sunar.
Olusturmact 6gretim tasarimi yaraticilik egitimi agisindan geleneksel 6gretime gore daha etkilidir. Olusturmaci
tasarimin biitiin bilesenleri bireylerin yaratici olarak gelismesine katki saglar. Anlam olusturmalar1 igin
dgrenenlere sorumluluk yiikler. Bu, 6grenme cevresine esneklik saglar. Ogretmenin rolii dramatik olarak
degismektedir. Ogretmenin yeni isi raksak (diverjant) ¢dziimleri desteklemek, bununla birlikte grencilere
yaratici ve kritik olarak diisiinme yeteneklerini gelistirmelerinde ve tanimalarinda yardimci olmak olacaktir.

Anahtar Kelimeler: Olusturmacilik, Olusturmac1 Ogretim Tasarinu, Yaraticilik

ABSTRACT

Although constructivism isn’t an instructional approach, it provides a model of knowing and learning. It seems
that constructivist instructional design is more effective than objectivist instructional design in creative teaching.
All components of constructivist design implications aid creatively development of individuals. It gives
responsibility to learner to construct meaning. This situation provides flexibility in learning environment.
Teacher’s role is shifting dramatically. Teacher’s new job is to promote divergent solutions and help learners to
recognize and develop their ability to think critically and creatively.

Key Words: Constructivism, Constructivist Instructional Design, Creativity

I. GIRIS

Bilgi artis1 ve akisinda yasanan yogunluk, gittik¢e daha ¢ok karmasik hale gelen pazar ekonomisi, i yasaminin
her gegen giin degisen talepleri, bireylerin yeni yeterlilikler ve roller gelistirmelerini gerekli kilmaktadir. Bu
degisim, “egitime” bakis agilarini da derinden etkilemistir.

Giliniimiizde, insanoglu tarihinde hi¢bir zaman olmadigi kadar karar verme, diisiinmede ¢ok boyutlu, yaratici ve
elestirici olmamistir. Egitim kurumlari, hem bu degisime katkida bulunmada hem de degisimin gerektirdigi var
olan durumlardan yeni bilgiler {iretecek, yaratici, elestirel diisiinebilen bireylerin yetismesine katki
saglayabilmelidir (Giirol, 1995: 230).

Ancak, Cob’un (1999) da belirttigi gibi iletme temeline dayali 6gretimsel modeller arzulanan 6grenmeyi ortaya
koyamayacaktir. Var olanin 6ziimsenmesi ve yeniden {iretimini esas alan egitim sistemlerinin yiiksek diizey
diisinme becerilerinin gelistirilmesinde istenen sonucu ortaya koyamamistir. Okullarin yaratici, iiretken
bireylerin yetistiremedigi yoniindeki elestirilerin temelinde ise bu geleneksel modellerin oldugu agiktir.

Daha iist diizey yeterliliklerin gelistirilmesine, aktif 6grenmeye, 6grenenin kendi 6grenmesi lizerine vurgu yapan
modellerin yaratici, elestirel diislinebilen bilgi toplumu bireylerinin yetistirilmesine katki saglayabilecektir.
Ozellikle 6grenme igin gercek yasam baglamlarini sunan, dgrenenler igin psikolojik a¢idan giivenli 6grenme
ortamlar1 dngéren olusturmaci (constructivist) tasarimla geleneksel 6grenme ¢evrelerinin tasarim bilesenlerinin
bu agidan irdelenmesinin yararh olacagi diisliniilmektedir.

II. OLUSTURMACILIK (CONSTRUCTIVISM)

Bilginin ve dgretimin ne oldugu, objektifligin miimkiin olup olmadigini tartisan ve bilginin dogas1 hususunda
felsefi bir agiklama olan olusturmaciligin kdkenleri, Kant felsefesine ve 18. yy lItalyan filozofu Giambattista
Vico’nun diisiincesine (von Glasersfeld 1995; Tynjéld, 1999), ve 20. yy’in basinda William James ve John
Dewey gibi Amerikan pragmatistlerine ve F. C. Barlet, Jean Piaget ve L.S. Vygotsky gibi isimlere
dayandirilmaktadir (Driscoll, 1994; Duftfy & Cunningham 1996; Tynjild, 1999). Nesnelcilerden (davranisgr ve
biligselci) farkli olarak evrensel olarak bilginin bilenden bagimsiz olmadigim1 savunur. Cevresiyle etkilesime
giren birey, dig diinyadan gerekli informasyonu alarak kendine gore anlamlandirir. Dolayist ile elde edilen
informasyona anlam, birey tarafindan var olan inanglar1 ve deneyimleri yoluyla yiiklenir. Bilgi ise evrensel
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dogrularin tam bir seti degildir. Bu nedenle, Airasian ve Walsh (1997) bilginin tam olarak
“dogrulanamayacagin1” belirtir. Bu diisiince bizi Septikler’e kadar gotiirmektedir.

Jonassen (1991; 6) olusturmaciligi, "dgrenenlerin kendi gergekligini olusturduklar1 yada en azindan kendi
deneyim ve algilarma dayanarak anlami yorumladiklari, bu yiizden bir bireyin bilgisi onun O6nceki
deneyimlerinin, zihinsel yapilarinin, nesne ve olaylarin anlamini yorumlamak igin kullandiklari inanglarinin bir
fonksiyonu” oldugunu belirtir. Jonassen’in olusturmaciliga yonelik bu agiklamasiyla biligselci yaklagim arasinda
bazi kavramlarda benzerlikler oldugu goriiliir. Bu benzerlik sema, dziimseme, uyma ve baglama kavramlari
iizerine yiiklenilen anlamda yatmaktadir. Ote yandan, olusturmaci Ogretim tasarimi ile davranisgi tasarim
arasinda biligselci yaklagimda oldugu gibi bir benzerlik yerine tamamen bir zitlik goriiliir.

Literatiirde olusturmaciligin bilissel ¢iraklik, biligsel esneklik, radikal olusturmacilik, sosyal etkilesimcilik gibi
farkli olusturmaci pozisyonlar1 vardir. Bu diisiinme bigimleri arasindaki fark, ¢ok énemli olmamasina karsin
bilgi ingasinda bireysel ve sosyal role yiikledikleri anlam agisindan iki gruba toplanmaktadir. Biligselci
olusturmacilar Piaget’in teorisinden ve Emnst von Glasersfeld’in goriislerinden hareket ederler. Ogrenme,
Ogrenenin beklentileri karsilanmadiginda olusur goriisiinii vurgularlar. Bu durumda 6grenen, beklentide oldugu
sey ile hali hazirda karsilanan sey arasindaki ¢atigsmay1 ¢oziimlemek zorunda olacaktir. Bu Piaget’in ifade ettigi
dengesizlik durumudur ve birey bu durumu ortadan kaldirmak igin aktif olarak bilgi olusturma siirecine
girecektir. Bireyin bilgi olusturma siirecinde kiiltiiriin nemini ve bireyin zihinsel modellerini vurgularlar (von
Glasersfeld 1995, 1996). Sosyal olusturmacilar ise isbirlikli siireglere daha ¢ok vurgu yaparlar. Bilgi, bireyin
icinde bulundugu sosyal cevre ile etkilesimiyle olusturulur (Airasian ve Walsh 1997, Tynjila, 1999, Duffy &
Cunningham 1996).

Bilgi bilenden bagimsiz degildir. Deneyimlerle olusturulur. Dolayisiyla “bilme” bir yorum meselesidir.
Ogrenenin amaci bilgiyi insa etmek, ya da yeniden kendi inanglari, deneyimleri, var olan semalar1 yoluyla
yaratmasidir.

III. YARATICI DUSUNME ACISINDAN OGRENME CEVRESININ BAZI BILESENLERI

Olusturmaci yaklagim, bilginin dogas1 ve dgrenme alanina yonelik agiklamalar1 6gretim uygulamalarinin ve
O0grenme ¢evrelerinin nasil tasarimlanacagi, Ogretmen rolii, degerlendirme yaklagimlari, igerigin nasil
olusturulmasi gerektigi gibi hususlarda onemli isaretler sunmaktadir. Bu isaretler geleneksel iletim temelli
yaklagimlardan oldukg¢a farklidir. Nesnelci tasarimin 6nceden belirlenen bir sonucu vardir ve 6grenme siireci
O0grenenin zihninde dnceden tayin edilen bilginin yer etmesine dayali bir miidahaledir. Jonassen (1991, 6)
olusturmaci 6grenmede 6grenme sonuglar1 6nceden tahmin edilemedigi i¢in 6gretimin kontrol degil tegvik edici
olmas1 gerektigini vurgular. Ogretmenlerin en iyi sekilde neyi nasil dgreteceklerini tasarimlama yerine,
Ogrencilerin en iyi hangi kosullarda 6greneceklerini diisiinmeleri daha 6nemlidir.

Geleneksel tasarimda kabaca durum analiz edilir ve bir amag tespit edilir. Bireysel gorevler pargalara ayrilir. Bu
suretle Ogrenme hedefleri gelistirilir. Degerlendirme ise hedef kriterlerin karsilanip karsilanmadigini
belirlemekten olusur. Bu siireci s0yle dzetlemek miimkiindiir: Nesnelci tasarim, 6grenenin bilmesi gereken ve
onemli olanlarin ne olduguna ve 6grenene bu bilginin transferi i¢in hangi tesebbiislerde bulunulacagina karar
vermektir. Tasarim siirecinin her 6gesi birbirinden bagimsizdir (Duffy ve Cunningham, 1996; Alkan ve
Digerleri, 1995). Ozellikle degerlendirme &gretimden bagimsiz olarak ele alinmasina karsin olusturmact
yaklagimda tam aksine 6grenme siirecinin bir par¢asidir ve diger biitiin agamalar birbirinin i¢ine girmistir. Temel
yonelim 6grencilerin 6grenme ortaminda daha ¢ok sorumluluk almalar1 ve etkin olmalarini saglayacak gercek
yasam durumlarina dayali problemlere isbirlikli 6grenme yaklagimlari sunmadir. Etkilesimli ortamlar, zengin
enformasyon ve sosyal agidan anlamli Ogrenme g¢evreleri, yaratict yeteneklerin gelistirilmesine olanak
saglayabilecektir.

1. I¢erik

Geleneksel tasarimin aksine olusturmaci tasarimda igerik spesifik olarak dnceden belirlenmez. Ogrenenin bir
anlayis ve bakis agis1 gelistirmesi {izerine vurgu yapar ve ¢ok yonlii bakig acilarinin sunumu gerekli kilar.
Bednar ve Digerleri (1992, 23) olusturmaci yaklasimda igerige; “6grenci, bir igerik alaninda tartisma konularina
yonelik olarak ilgili diger alanlar1 arastirmaya ydnlendirilmesi, bireyin gesitli bakis agilarim1 gdrmesi ve
alternatif veri kaynaklarmi arastirmasi igin desteklenmesi” olarak bakarlar. Jonassen (1994) ise; igerigin
o0grenenlerde derinlemesine arastirma yapmasina, uzmanlik diizeyinde bilgi olugturmasina ve ilgili baglamlarda
olmasim1 vurgular. Bu agiklamalar bilginin gercek yasam durumlarindan izole edilmis bir tarzda iletiminin ve
hatirlanmasinin 6tesindedir.
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Bilginin mantiksal bir yolla analizi yerine olusturulmasina dayanan bir yaklagim 6grencinin aktif olarak kendi
O0grenmesini saglar ve o alanin uzmani gibi diisiinmesi i¢in tesvik eder. Cok yonlii bakis acilari, grenenin
degisik perspektiflerden bakmasina, iliskileri gérmesine, alternatifleri kesfetmesine yardimei olacaktir. Ogreneni
bu belli bir kaliba sokmaktan ali koyar. De Bono (1993) ve Riza (2000) yaraticiligin 6niindeki engellerden biri
olarak “kaliplasma”ya dikkat ¢ekerler. Hall ve Wecker (1996) de bir probleme yonelik ¢esitli bakis agilarini
O0grenmenin bireyi kaliplasan diisiinceden kurtaracagini belirtmektedir. Riza (2000, 7), yaratict diigiincenin
gelistirilmesi igin yasamin her yonii ile ilgili en yeni, bol ve degisik kaynaklara ulagilmasina vurgu yapar.

Igerigin esnek, giivenilir ve ilgili baglamlarda sunumu 6grenenin bunlar1 kendi deneyimleri ile birlestirmesini ve
kendi kisisel anlayisi igine yerlestirmesini saglar. Yaraticilik iraksak diisiinmeyi ihtiva ettiginden (Torrance,
1968; Arik, 1987; Riza, 1997) dgrenenlere ¢cok yonlii bakis agilarinin sunumu 6grenenlerin kendi diigiincelerinin
otesindeki iliskileri gdrmesini, yenilikleri kesfetmesini destekleyecektir. Boylece 6grenen bir yandan degisik
bakis agilariyla fikirler arasinda iliskileri kavrarken bir yandan kendini belli bir diigsiincenin iginde
sinirlandirmaktan alikoyacaktir. Igerigin kat1 bir sekilde yapilandirilmamasi dgrenme ortaminda gorevlere de
esneklik saglar. Esneklik ise yaratici diisiincenin gelistirilmesinde Onemli bir etmendir. Yapilandirilmamis
igerik, 6grenenlerin yeni ve farkli iligkiler kesfetmesini saglayacaktir. Psikolojik agidan giivenli bir ortamda,
ogrenenlerin farkl iliskiler kesfetmesi 6nemli olacak ve bu tesvik edilecektir. Oysa geleneksel tasarim, iyi
yapilandirilmis igerigin zihne depolanmasina ve ya yeniden iiretimine vurgu yapar. Bu iki durum yaratici
diisiince agisindan oldukga farkli pozisyonlara sahiptir. Bir taraftan var olani1 depolama ve hatirlama diger
taraftan yeni ve farkli bakis agilarin1 kesfetme, bilgiyi olusturma?

2. Ogretmen

Yaraticiligin odak noktasi, bilginin 6zerk yaraticis1 olan bireydir. Bu noktadan hareket eden egitim
uygulamalari, 6grenenlerin aktif biligsel yeteneklerini gelistirerek 6grenmelerini kolaylastirmak olmalidir. Bunu
basarmak i¢in kendi fikirlerini olusturmalarinda destekleyici bir ¢evre hem bireysel hem isbirlikli olarak
saglanir. Egitimin bu olusturmaci modeli 6grenen-birey merkezli 6grenme ¢evresidir. Bu ¢evrenin 6nemli bir
unsuru da dgrenen-6grenen, dgrenen-0gretmen arasindaki iliskidir. De Bono (1993) yaratici egitimde grup
¢aligmalariin da 6nemine dikkat ¢ekerek hem grup hem de bireysel ¢aligmanin yapilmasint dnermektedir.

Geleneksel siniflarda 6gretmen bilginin tek kaynag ve ileticisi, 6grenci de bilginin pasif alicisidir. Ogretmen bu
rolityle zorlayici ve smirlayicidir. Ogrencmln s06z konusu konu alaniyla ilgili gerekli bilgiyi depolamasinda
temel olarak sorumlulugu yiiklenir. Ogretmen bu durumla &gretim ortaminda psikolojik 6zgiirliik ve giiven
saglamada basarisiz olmaktadir. Oysa Brooks ve Brooks’un (1993) olusturmaci 6gretim agisindan 6gretmenin,
ogrencilerin 6zerkligini ve girisimini destekleme, 6grencilerin merak ve ilgisini artiric1 sorulara yonlendirme ve
soru sormalarini destekleme, ogrencilere benzetme, iliski kurma ve yaratmalari i¢in  zaman verme,
siniflandirma, analiz etme, tahmin etme, yaratma, kesfetme gibi gorevlere yonlendirme gibi 6grenme
ortamindaki stratejilerine iliskin altini ¢izdigi bu hususlar Torrance’in (1995) yaraciligin gelistirilmesine yonelik
egitimsel uygulamalarla tutarlilik i¢indedir.

Torrance’ a (1968, 10) gore, yaraticilik agisindan 6grenci-dgretmen iliskisinin dogasi; zengin, heyecan verici,
tesvik edici, problemleri bilimsel olarak arastirmada gerekli isaretleri sunmadir. Yiiksek yaratici ¢ocuklar daha
Ozgiir ve bagimsizdirlar. Geleneksel disiplin anlayis1 agisindan bu dgretmenler i¢in genelde bir problem olarak
algilanmaktadir. Bu durumda, 6gretmenler sinif disiplini saglamak i¢in daha kat1 ve otoriter tutum igine girerek
dgrencileri smirlamaktadir. Ogretmen dissal motivasyon yerine 6grencilerin igsel motivasyonlarini harekete
gecirmek durumundadir.

Ogrenen merkezli dgrenme c¢evresi; dgrencinin ilgi, gereksinim ve fikirlerinin merkezde oldugu 6grenme siireci,
geleneksel 6grenci-6gretmen hiyerarsisini ortadan kaldirir. Ogretmen teorik bilginin kaynagi olarak hareket
etmekten ziyade bir rehber gibi hareket eder. Bevevino ve Digerleri (1999; 276) 6gretmenin yiikiimliiliikklerini;
“Aktiviteleri segme, Ogrencileri aktiviteler igine sokma, problem durumlari diizenleme, bir katalizér gibi
davranma ve dgrencilerin iraksak ¢dziimlerini iiretme” olarak belirtmektedir. Ogretmen, otokratik olarak 6grenci
o0grenmesini diizenlemek yerine 6grenenlerin kendi kisisel yonelimli agiklamalarinda inisiyatifi ele almalari i¢in
desteklemeli ve yardime1 olmalidir. Bu, 6grenme ¢evresine esneklik saglamaktadir.

3. Teknoloji

Olusturmaci siniflarda dgrenme, isbirlikli siireci destekler. Ogretmen konu alanmi grencilerin yasamlariyla
iliskilendirir. Ogrencilerin kendi bilgilerini olusturmalar1 igin kolaylastiric1 ve rehber olarak hareket eder.
Teknoloji ise bu siirecin dnemli bir parcasidir. Olugturmaci 6gretim tasariminda teknoloji, problem ¢ézmede
isbirlikli siireglerle bilginin 6grenciler tarafindan olusturulmasini, 6grenmenin ilgili ve anlamli baglamlarda
olmasini ve 6grenmeyi 6grencilerin kendi deneyimleriyle iligskilendirmesini saglar.
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Teknolojinin kendisi birer yaraticilik iirlinleridir. Ancak bu iiriinlerin etkili ve yaratici diisiincenin geligsimini
destekleyecek tarzlarda kullanilmasi 6nemlidir. Alkan ve digerleri (1995) teknolojinin kullanim bigimlerini “bos
ve dolu” teknolojiler seklinde ifade etmektedirler. “Dolu teknolojiler” ifadesi geleneksel 6gretim tasarimindaki
islevini vurgular. Burada teknoloji 6gretmenin bir yardimcist dgrencilere informasyon saglama olarak islev
iistlenir. “Bos teknoloji” ise olusturmaci 6gretim tasariminda kullanim amacini belirler. Burada teknolojinin
iglevi, 6grenenlerin anlam olusturmalarina yardimci olmak olarak ifade edilebilir. Bu haliyle teknoloji, nesnelci
tasarimda oldugu gibi d6grencileri sinirlandirmak degil onlari desteklemek igin kullanilir.

Laney (1990; 31), olusturmaci yaklasimda teknoloji kullaniminin, “problemleri tanimlama, informasyonu
yapilandirma, problemleri ¢ozme ve uygun c¢oziimler iiretmeyi igeren yiiksek diizey diisiinme yeteneklerini
gelistirmede etkili oldugunu” belirtmektedir. Ancak, bu kullanim teknolojinin geleneksel tarzda bilgi aktarmaya,
Ogretmen roliinii hafifletme ve Ogretmeye odaklanan tarzda degil, Ogrencilerin disiinme siireglerini
destekleyecek tarzda olmasimi gerektirmektedir. Torrance (1968) ¢ocuklarin nesneleri ya da bunun miimkiin
olmadig1 durumlarda fikirleri manipule etmelerine imkan saglandiginda bunun yaratici alt kategorilerinden
tepkilerin esnekliginin ve sayisini1 anlamli Ol¢iide etkiledigini belirtmektedir. Riza (1999) da buna yaraticiligi
gelistirmede bir teknik olarak yer vermektedir. Teknolojiler 6grenenlerin gerek sundugu yalimlarla gerekse ¢ok
yonlii perspektiflerle buna katk: saglayabilmektedir.

Jonassen’e (1995; 61) gore olusturmact ogretim tasarrminda teknoloji; “Ogrenenleri biligsel 6grenme
stratejilerine, kritik diisiinme yeteneklerine angaje eden kopya edilebilir ve uygulanabilir tekniklerden
olusmaktadir Bu nedenle, donanimdan daha fazla bir seydir. Ogrenme teknolojisi, 6grenenleri anlam ve bilgi
olusturmaya angaje olmalarini saglayan herhangi bir ¢cevre ya da etkinliklerin tanimlanabilir setidir”.

Ogrenenlere birincil kaynaktan informasyon saglama, ¢ok yonlii bakis agilarmi sunma, problemleri gercek
yasam durumlariyla iliskilendirme, sosyal ve bireysel ¢alisma gibi kullanimlarda olusturmaciligi destekler.
Ogrencilerin kendi ¢alismalarini yaratmaya tesvik eder. Yiiksek diizey gorsel formatlar sunan teknolojiler
dgrenenlerin bir problemin ¢dziimiine yonelik zihinsel modeller insa etmelerini saglar. Ust diizey diisiinme
becerilerini destekleyen gorevler ve senaryolar sunar (Rice ve Wilson, 1999). Olusturmaci tasarimda
teknolojinin rolii, 6grenenlerin aktif 6grenmesini, problem ¢ézme becerilerinin gelistirilmesine destek olur.
Ogrenenlere, problemlerin farkinda olmalar1 ve onlara ¢oziim &nerileri gelistirmeleri, bir problemin birden fazla
¢Ozlimiiniin oldugunu gormelerinde destek saglayarak geleneksel ortamlarin sinirlayiciliginin disinda esnek yapi
olusturur. Cesitli 6grenme stillerinde 6grenenlerin 6grenme gereksinimlerini karsilar.

4. Ol¢me ve Degerlendirme

Nesnelci dgretim tasariminda ise kosulan degerlendirme yaklasimlar1 geleneksellik arz etmektedir. Ogrenci
O0grenmesini 6lgmek icin kullanilan 6lgme araglar1 da bu geleneksel yaklasimin bir yansimasidir. Geleneksel
degerlendirmenin dayandigi temel yaklasimi asagidaki gibi 6zetlenebilir. Nesnelciler diinya hakkinda giivenilir
bilginin var olduguna inanirlar. Amag, egitimciler olarak bu bilgiyi iletmek igin toplamaktir. Ogrenciler ise bu
iletilenle ayn1 anlayis1 kazandiklar1 farz edilir. Olgme ve degerlendirme ise bu gercekligin hangi diizeyde
kazanildigina dayandirilir. Dolayisi ile amaglara dayali bir sinav dgrenci basarisini 6lmede kullanilir (Jonassen,
1992; Bedner ve Digerleri, 1992). Daha ¢ok toplam (summatif) degerlendirme yaklasimlar1 kullanilmaktadir.
Sorulan sorular Ogrencilerde iraksak diisiinceyi gelistirmekten uzaktir. Cok iyi yapilandirilmig sorulari
icermektedir. Bu da bir taraftan neden olmakta diger taraftan &grenenlerin iraksak diisiinme yeteneklerinin
gelisimini engellemektedir.

Bilginin dissal bir gergeklik degil, bireyin deneyimleri ve inanglariyla olusturdugu goériisiine dayanan
olusturmacilik degerlendirme noktasinda da geleneksel yaklasimdan farklidir. Geleneksel yaklasimin aksine
O0grenci 6grenmesini dolayli degil dogrudan dlgmektedir. Siirecten ayri1 degil siirecin bir pargasidir. Olusturmaci
perspektifte degerlendirme siireci 6lgmek i¢in kullanilir (Bednar ve Digerleri 1992). Olusturmaci yaklagimda
otantik ve performansa dayali degerlendirme kullanilir. Otantik degerlendirme ger¢ek yasam durumunu yansitan
aktivitelerin oldugu baglamla uygulanir. Olusturmaciliga gore 6grenme bilimsel sonuglar iiretme degil, bu
sonuglarin tiretildigi siirectir. Bu nedenle iiriinlerde tiretildigi baglamlarda degerlendirilir (Gold, 2001; Jonassen,
1992). Daha ¢ok siire¢ (formative) degerlendirme yaklasimlar: kullanilir.

Geleneksel degerlendirme yaklasimlart Bloom Taksonomisi’nin bilgi, kavrama ve uygulama diizeyinde
gorevleri Olgmektedir. Yiiksek diizey diisiinme yeteneklerini 6lgmede basarisiz olmaktadir. Bu, bilinen
gergeklerin hatirlanmasini igerir. Tehdit edici bir yonelimdedir. Olusturmaci degerlendirme yaklagimlari ise “
analiz, sentez, degerlendirme” gibi yiiksek diizey diisiinme yetenekleri iizerine odaklanir. Sonmez (1992) ve
Ataman (1992) da yaratict diisiinme yeteneginin gelistirilmesinde yiiksek diizey diisiinme yeteneklerini ihtiva
eden hedeflere yer vermenin 6nemini vurgulamaktadirlar. Ogrencinin kendi kendini degerlendirmesi,
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yargilamaktan ¢ok bilgilendirme gibi yaklagimlar1 6ngoriir. Torrance (1968), Riza (1999) ve Sungur’un (1992)
yaraticilifin gelistirilmesinde dnemli olarak gordiikleri 6zgiir ve tehdit edici olmayan bir ortamin saglanmasini
destekler.

Gergek yasam problemlerine dayali, iraksak diisiinme yeteneklerinin gelisimini destekleyen gorevler sunma
Ogrenenlere yeni seyler liretmede genis firsatlar sunabilmektedir. Gorevlerin ilgili baglamlarda sunulmasi belli
bir gorevin degil ilgili biitlin problemlere yonelik ¢oziimler iiretme yetenegini gelistirir. Kapali uglu sorular
yerine agik uglu sorular iraksak diisiinme yeteneginin gelisimine katki saglamaktadir.

IV. SONUC

Ogrenenlerin gelencksel yaklasimin baskici, giivenilir olmayan, 6greneni pasif durumda tutan ortamindan,
O0grenenin aktif oldugu, daha giivenilir ve smirlandirmaci olmayan c¢evrelerde egitimi, yaratict diisiinme
yeteneklerinin gelismesinde daha etkili olacak goriinmektedir. Bu tasarim modeli, her konu alam1 uygun,
geleneksel yaklagimlarda oldugu gibi belli adimlar sunmamasi daha esnek bir tasarim olusturulmasina imkan
saglamaktadir. Kuskusuz bu ogretmenler agisindan tasarim isini zorlastirmakta, gorevleri biraz daha
agirlagtirmakta olmasina ragmen egitim siirecinin merkezinde yer alan 6grenenlerin yeteneklerinin gelisimi
acisindan daha genis firsatlar sunmaktadir.

Olusturmaci 6gretim tasarimi geleneksel yaklagimin 6ngoérdiigii yaklasimlardan biitiinliyle farkli bir paradigma
sunmaktadir. Bu, okullara yoneltilen yaratict yetenekleri korelttigi yoniindeki elestirileri de ortadan kaldiracak
nitelik arz etmektedir. Ancak geleneksel tasarim modellerinden 6nemli farklilik arz eden bu yaklasimin etkili
olarak uygulanmasinda siiregteki biitiin 0gelerin birbirinden bagimsiz degil bir biitiin olarak diisiiniilmesi
onemlidir. Bu siirecin 6nemli bir 6gesi olan 6gretmenin bu yonde egitimleri gereklidir. Bu sekilde okul, degisen
taleplere, ¢agin gereklerine uyumda degisimi gerceklestirebilecek ve Ogrenen taleplerine ve ihtiyaglarina da
cevap verecektir.

Yaraticiligin esnek, psikolojik agidan giivenli, 6grenenleri sinirlandirmayan, bireylerin i¢sel motivasyonlarin
harekete gegiren, degerlendirme yaklasimlarinda yargilayict olamayan, meraklarini uyandiran gevrelerde
gelistigi dikkate alindiginda olusturmaci 6grenme ¢evrelerinin tasariminin 6nemi daha da artmaktadir.
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Ogretmen Adaylarinin Bihssel Stilleri ile Bilgisayara Yénelik Tutumlar1 Arasindaki
Iliskinin Incelenmesi

Arif Altun'

OZET:

Bu c¢alismanin amaci dgretmen adaylarmin bilissel stilleri ile bilgisayara yonelik tutumlarini belirlemek ve
aralarindaki ilskiyi incelemektir. Arastirmanin 6rneklemini Abant izzet Baysal Universitesi, egitim fakiiltesinde
okuyan birinci, ikinci ve tigiincii sinifta okuyan &grenciler arasinda basit rasgele yontem ile segilen 6gretmen
adaylart olusturmaktadir (n=68). Arastirmada Ogrencilerin biligsel stillerini belirlemek amaciyla Witkin ve
arkadaslarinin (1976) gelistirmis olduklari, ve Cakan (Yayimda) tarafindan Tiirk¢e’ye adaptasyonu yapilan
Grup Sakl Figiirler Testi (GSFT) kullanilmustir. Ogrencilerin bilgisayara kars1 tutumlar1 ise Loyd ve Gressard
(1985) tarafindan gelistirilmis olan Bilgisayar Tutum Olgegi ile belirlenmistir. Arastirmada 6grencilerin genel
olarak bilgisayara kars1 tutumlarinda kararsiz olduklar1 belirlenmis; daha sonra ise, bilgisayar dersi almis olma
durumu goz oniinde bulundurularak yapilan Mann Whitney U testinde bilgisayar dersi alma durumunun
bilgisayara kars1 tutumlarin1 olumlu yonde etkiledigi goriilmiistir. Ogretmen adaylarinin bilgisayar tutumlari ile
biligsel stilleri arasindaki iliskiyi belirlemek i¢in Pearson momentler ¢arpimi korelasyon katsayisina bakilmustir.
Bilgisayar dersi alan, almayan ve genel olarak tiim 0gretmen adaylarin biligsel stilleri ile bilgisayara karsi
tutumlar1 arasinda diisiik ve istatistiksel olarak manidar olmayan iligkiler bulunmustur (-.006 ile .309 arasinda).
Bu bulgular, 6gretmen adaylarinin bilgisayara karsi tutumlarini kestirmede biligsel stillerin etkili bir degisken
olmadigna isaret etmektedir.

Anahtar Sozciikler: Tutum, biligsel stil, 6gretmen yetistirme

ABSTRACT:

The purpose of this study is to investigate the relationship between teacher trainees’ attitudes toward computers
and their cognitive styles. The sampling for the study included randomly selected teacher trainees from the
faculty of education at Abant Izzet Baysay University (n=68). The Group Embedded Figures Test, developed by
Witkin et. al. (1976) and translated and validated by Cakan (in-press), was employed to determine their
cognitive styles; and, a Computer Attitude Scale, developed by Loyd and Gressard (1985), was administered to
establish their attitudes toward computers. It was found that teacher trainees were undecided in their attitude
toward computers, in general. However, a Mann Whitney U test revealed that there is a significant difference
between those who have taken a computer course earlier and those who have not. In order to determine the
correlation between their attitudes and cognitive styles, Pearson Correlation analysis was conducted. It was
concluded that a small (between -.006 and .309) but not statistically significant relationship existed between
teacher trainees’ attitudes (including both those who have taken a computer course earlier and those who have
not) and their cognitive styles. These findings point out the fact that cognitive styles could not be considered as
an effective contributor to participants’ attitudes toward computers.

Keywords: Attitude, cognitive styles, teacher training

GIRIS

Ogretmen adaylarina bilgisayar kullanma becerilerinin kazandirilmasi, dgretim ortamlarma ve siireclerine
bilgisayar teknolojilerini kaynastirmada ve onlardan faydalanmada onemli bir degigskendir. Ayni zamanda,
Ogretmen adaylarinin bu ortamlara tasidiklari bilgisayar tutumlari (Selwyn, 1997; Liu, 1994) ve bireysel
farkliliklar1 (Chinien & Boutin, 1993; Liu & Reed, 1994) bu siirecin etkili ve verimli olabilmesi acisindan
yakindan iliskili olabilecegi bir ¢cok arastirmaci tarafindan savunulmaktadir. Ornegin, olumlu tutum, 6grencilerin
basarisina olumlu yonde etkide bulunurken, olumsuz tutumun, 6grencilerin basarilarini olumsuz yonde etkileyen
bir degisken oldugu sdylenebilir (Gagne, Briggs & Wager, 1992).

Bilissel stil bilgiyi alma, organize etme, kullanma, hatirlama ve gerektiginde kullanmak iizere bellekte tutabilme
surecinde tercih ettigi yontemleri ifade etmektedir (Witkin, Moore, Goodenough ve Cox, 1977). Witkin ve
arkadaglar1 tarafindan onerilen biligsel stil kuraminda iki biligsel stil belirlenmistir: Alan bagimli ve alandan
bagimsiz. Birbirinden zit iki kutupsal 6zellik tasiyan bu siiregte, kullanicilarin bu alandan birine yonelim iginde
olduklar1 belirtilmektedir.

" yard. Dog. Dr. Nigde Universitesi, Egitim Fakiiltesi, Bilgisayar ve Ogretim Teknolojileri Egitimi Boliimii
e-posta: altunar@nigde.edu.tr

Copyright © The Turkish Online Journal of Educational Technology 2003 56



The Turkish Online Journal of Educational Technology — TOJET January 2003 ISSN: 1303-6521 volume 2 Issue 1

Alan bagimli ve alandan bagimsizlarin 6zelliklerini ise Thompson (1988) su sekilde ifade etmektedir. Alandan
bagimsiz 6grenciler;
1. Yapilandirilmamis bilgi alanlarinda bilgiyi secebilirler
Hipotezlerden kavramlara ve kavramlarin tasidiklar1 anlamalara ulasabilirler
Aktif 6grenme ortamlarini tercih ederler
Yeni kavramlari 6grenmeleri kuramlar ile daha kolay olur
Genelleyebilme becerilerine daha yatkindirlar
Hatirlama ve bellekte tutabilme becerileri icin ipuclar1 ve 6grenme materyallerinin kendilerine gore
yeniden duzenleyebilirler

ANl N

Alan bagimli 6grenciler ise;

1. Verilen bilgiyi oldugu gibi kabullenirler; dolayisi ile, kendilerine sunulan kavram ve kuramlar1 oldugu
gibi kabullenirler

2. ogrenmede edilgin bir yapidadirlar

3. Genelleme yapabilmede daha az basarilidirlar

Genel anlamda, alandan bagimsiz 6grencileri tanimlamada analitik, yarigmaci, bireysel, gorev-merkezli, i¢
motivasyonu yiiksek, uzamsal diisiinebilen, detayci ve gorsel bakis agisina sahip sifatlar1 kullanilmaktadir (Fritz,
1994; Lyons-Lawrence, 1994; Reiff, 1996). Alan bagimli 6grencileri tanimlamada ise, grup caligmasina diiskiin,
sosyal etkilesime duyarli, digsal motivasyon arayan, sozel ifadeci olmayan, kendilerine sunulani alan edilgen
ogrenciler olarak tanimlanmaktadir (Liu& Reed, 1994; Lyons-Lawrence, 1994; Riding & Cheema,1991)

Yukarida aktarilan 6grenme surecinde bireylerin biligsel agidan farkliliklari, biligsel stillerin géz ardi
edilemeyecegine ve Ogrenme ortamlarinda bireylerin tercihlerine gore farklilik gosterebilecegine isaret
etmektedir. Alan bagimlilarin, bilginin iyi derlenmis ve bol 6rneklerle sunuldugu bilgisayar ortamlarim tercih
edebilecekleri; diger yandan da, alandan bagimsizlarin bilgiye erisimde aktif katilim ile kendi 6grenme
stireclerini kendilerinin olusturmasinin etkili olabilecegi ¢ikariminda bulunabiliriz.

Abouserie ve Moss (1992) yaptiklar1 caligmada 143 birinci simif iiniversite dgrencisinin psikoloji dersinde,
bilgisayar destekli egitime karsi tutumlarini ve sdz konusu bilgisayar tutumlarinin 6grencilerin biligsel stilleri ile
nasil bir iliski tagidigini incelemistir. Arastirmada, alana bagli 6grencilerin, alandan bagimsiz 6grencilere kiyasla
bilgisayar destekli egitime daha ¢ok kendilerini adadiklart ve giivendikleri ortaya ¢ikmigtir. Bu sonug, alan
bagimli 6grencilerin detaylandirilmig bilgileri 6grenmeyi tercih etme egilimlerini ve organize edilip kendilerine
sunulan materyali, kendilerine gére yeniden organize etmek yerine oldugu gibi kullanma egiliminde olduklar1
varsayimini desteklemektedir (Thompson, 1988, Witkin, Moore, Goodbnough, Cox ve ark., 1977).

Diger taraftan, bazi arastirmacilar ise biligsel stil ile bilgisayara karsi tutumlar1 arasinda manidar bir iliskinin
olmadigini iddia etmektedirler(Bkz. Hart, 1995). Bu goriisii destekleyen bir ¢aligmada Jones (1993), 140
iiniversite ve yuksek lisans Ogrencisinin biligsel stilleri ve bilgisayara karsi tutumlari arasindaki iliskiyi
incelemistir. Bu caligmada, katilimeilarin biligsel stillerini belirlemek icin Myers-Briggs Type Indicator (MBTI)
olgeginden faydalamlmistir. MBTI dort farkli bilissel stil tipini belirtmektedir. Ogrencilerin bilissel stilleri ile
bilgisayara kars1 tutumlar1 arasinda diisiik ve istatiksel olarak manidar olmayan iligkiler bulunmustur (r = .-03 ile
r= .12 arasinda).

Ogrenme ortamlarina yansiyan bilissel siirec ile bu siirece etki eden tutumlar arasindaki iliski ile bilissel stiller
acisindan bir degisim gosterip gostermedigi tartismaya acik bir sorudur. Bireylerin biligsel stillerinin bilgisayara
kars1 tutumlarini nasil etkiledigini anlamak bir ¢ok ag¢idan onemlidir. Egitsel agidan bakildiginda, bilgisayara
kars1 olumlu tutum gelistirmek 6grencilerin bu alandaki basarisin1 olumlu yonde etkileyecektir. Bu sekilde, belli
biligsel stilde bulunan 6grencilerin bilgisayara karsi tutumlari belirlenebilir. Ayrica, hipermetin ortamlarimin
gelistirilmesi siirecinde bu farkliliklarin anlagilmasi bilgisayar destekli 6gretsel tasarimlar gelistirmek agisindan
yol gosterici olacaktir. Dolayisi ile, bu galigmanin amaci 6gretmen adaylarinin biligsel stilleri ile bilgisayara
yonelik tutumlari arasindaki iliskiyi incelemektir. Bu amagla, olusturulan arastirma sorulart ise soyledir:

1.0gretmen adaylarinin bilgisayara yénelik tutumlari nasildir?

2.0gretmen adaylarmin daha once bilgisayar dersi alma durumlari ile bilgisayara karsi tutumlari
arasinda manidar bir fark var midir?

3.0gretmen adaylarinin bilissel stilleri nasil bir dagilim gostermektedir?

4.0Ogretmen adaylarimin bilissel stilleri ile bilgisayara karsi tutum ve alt boyutlar1 arasinda nasil bir
iliski bulunmaktadir?
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YONTEM

Evren ve Orneklem

Bu aragtirmanin evreni 2001-2002 giiz déneminde Abant Izzet Baysal Universitesinde okuyan egitim fakiiltesi
ogrencileridir. Orneklem ise, aym fakiiltenin birinci, ikinci ve iigiincii siniflarinda okumakta olan ve basit
rastgele se¢im yolu ile belirlenen 68 gretmen adayindan olusmaktadir.

Veri toplama araclan

Arastirmada 6grencilerin biligsel stillerini belirlemek amaciyla Witkin ve arkadaslarinin (1971), daha once
Cakan (yayimda) tarafindan Tiirk¢e’ye adaptasyonu yapilan, Grup Sakli Figiirler Testi (GSFT) -Group
Embedded Figures Test- kullanilmugtir. Test, bireylerin basit bazi figiirleri daha karmasik olan baska bazi
figiirler iizerinde bulup isaretlemeyi gerektiren maddelerden olugmaktadir. Test iic boliimden olusmaktadir.
Birinci béliim 7 maddeden olusup, alistirma amagli uygulanmaktadir. Ikinci ve {igiincii béliimlerin her biri 9
maddeden olugmaktadir. Bireylerin, ikinci ve {igiincii boliimlerde dogru cevapladiklart maddelerin toplam sayisi
onlarm ham puanlarim olusturmaktadir. Ogrencilerin aldiklari puana gére iist % 27°lik grubu alandan bagimsiz,
alt % 27’lik grubu alana bagli olarak siniflandirilmaktadir (Cureton, 1957, Akt: Cakan, yayimda). Cakan’in
(yayimda) {iniversite 6grencileri iizerinde yaptig1 aracin Tiirkge’ye adaptasyonu calismasinda, aracin test tekrar
test glivenirligi toplam grup (N=534) icin 0.82, erkekler (N=179) i¢in 0.84, ve bayanlar (N=354) i¢in 0.81
bulunmustur.

Ogrencilerin bilgisayara karsi tutumlar1 Loyd ve Gressard (1985) tarafindan gelistirilen Computer Attitude Scale
(CAS) — Bilgisayara kars1 tutum 6lgegi ile belirlenmistir. Bu 6lgek, bilgisayara karsi tutumu ii¢ alt boyutta
incelemektedir. Bu boyutlar: Hoslanma, endise ve giliven alt boyutlaridir. Bu 6l¢egin yapilan giivenirlik
caligmasinda Cronbach Alfa katsayisina bakilmis; toplam o6lg¢ek icin iki soru ¢ikartilarak elde edilen alfa
katsayis1 0.91; alt boyutlar i¢in 0.82 (hoslanma), 0.75 (endise) ve 0.76 (giiven) olarak bulunmustur. Agiklanan
toplam varyans ise % 47°dir.

Verilerin toplanmasi ve analizi

Ogretmen adaylarma 2001-2002 &gretim dénemi basinda dncelikle Grup Sakli Figiirler Testi verilmistir. Bu test
zaman duyarl oldugu i¢in, her boliime ayrilan zamana dikkat edilmis, 6grencilerin kendilerine verilen zamamn
agmamalarina 6zen gosterilmistir. Bunu izleyen hafta icerisinde de bilgisayara karsi tutum olgegi verilmistir.
Her iki uygulama da 6grencilerin ders saati sirasinda ve arastirmaci tarafindan uygulanmistir.

Ogretmen adaylarinin bilgisayara kars: tutumlari ile bilissel stilleri arasindaki iliskiyi belirlemek i¢in Pearson
momentler ¢carpimi korelasyon katsayisina bakilmistir. Ayrica, 6gretmen adaylarinin daha once bilgisayar dersi
alip almamalarinin bilgisayara karsi tutumlar1 arasinda bir fark olusturup olusturmadigini belirlemek i¢in ise
Mann Whitney U testi uygulanmaistir.

BULGULAR

Caligmaya katilan 6gretmen adaylarindan 46°s1 (%82.4) kiz ve 22’si (%17.6) erkektir; 6grencilerin bulunduklari
simifa gore dagilimlart ise 25’1 (%36.8) birinci smif; 27’si %39.7) ikinci sinif; ve 16’si (%23.5) {igiincii sinif
ogrencisidir. Daha dnce bir bilgisayar dersi alma durumuna gore ise bu ¢alismaya katilan 6gretmen adaylarinin
cogunlugunun (%67.6) daha 6nce en az bir bilgisayar dersi aldig1 goriilmektedir. Tablo 1 de katilimcilarin genel
demografik 6zellikleri gosterilmektedir.

Tablo 1 Katilimcilarin demografik 6zellikleri

% n Toplam
% n
Cinsiyet Erkek % 17.6 22
%100 68
Kiz %824 | 46
Sif 1 % 36.8 25
0,
2 %39.7 | 27 70100 68
3 % 23.5 16
Ders Aldi % 67.6 46
Almadt | %324 |22 %100 68
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AS.1. Ogretmen adaylarinin bilgisayara yonelik tutumlart nasidur?
Ogretmen adaylarinin genel olarak bilgisayara ve alt boyutlara yonelik tutumlar1 Tablo 2’ de sunulmaktadir.
Tablo 2 de goriildiigii iizere, 68 6gretmen adaymin bilgisayara yonelik genel tutumlar1 5°li likert tipi dlgek
iizerinde 2.99 olarak bulunmustur. Hoslanma, endise ve giiven alt boyutlari i¢in ise sirasiyla 3.00, 2.99 ve 2.96
olarak goriilmektedir. 5°1i likert tipi 6lgek ile ortalamalarinin karsilastirilmasinda derecelendirme i¢in belirlenen
puan araliklar1 sunlardir:

Kesinlikle katiliyorum 5.00-4.20

Katiliyorum 4.19-3.40
Kararsizim 3.99 -2.60
Katilmiyorum 2.59-1.80

Kesinlikle katilmiyorum  1.79 - 1.00

Bu durumda, elde edilen sonuglar 6gretmen adaylarinin, hem genel tutum olarak hem de alt boyutlarda,
bilgisayara kars1 tutumlarinda kararsiz oldugunu gostermektedir. Ancak, elde edilen bu sonugta hi¢ bilgisayar
dersi almamig olan 6grencilerinin etkisi de olabilecegi diislincesi ile, ayrica simiflar arasinda bilgisayara karsi
tutum agisindan manidar bir fark olup olmadigina da bakilmistir.

Tablo2 Ogretmen adaylarinin bilgisayara karsi tutumlari

n X ss
Bilgisayara kars1 tutum (Genel | 68 | 2.99 42
Tutum)

Hoslanma 68 | 3.00 42
Endige 68 | 2.99 51
Giiven 68 | 2.96 45

AS.2. Ogretmen adaylarimin daha énce bilgisayar dersi alma durumlar ile bilgisayara karst tutumlari
arasinda manidar bir fark var midwr?

Ogretmen adaylarinin daha onceden bilgisayar dersi alip almama durumu ile bilgisayara karsi tutumlart
arasindaki farki gorebilmek igin parametrik olmayan ve aykir1 verilerin sonuglari etkilemesini dnlemede oldukca
basaril bir test olan Mann Wihtney U testi uygulanmustir. Istatiksel ¢oziimlemelerde SPSS for Windows paket
programi kullanilmigtir. Elde edilen istatiksel sonuglar Tablo 3 de sunulmustur.

Tablo 3. Bilgisayar dersi alma durumu ve bilgisayara karsi tutumlar arasindaki farki gésteren Mann-Whitney U
testi sonuclari

Ders alma durumu Sira Sira

n Ortalamas1 | Toplami Z U p
Ald1 46 38.28 1761.00
Almadi 2 | 2659 585.00 | >281 | 332.00 1.023%

*p < 0.05 seviyesinde manidar

Daha once bilgisayar dersi alan grup ile hi¢ bilgisayar dersi almayan grup arasinda manidar bir fark oldugu
goriilmektedir (Mann Whitney, U=332, p<0.05). Daha 6nce bilgisayar dersi almis olma durumunun 6gretmen
adaylariin bilgisayar tutumlarina anlamh bir etki kattig1 soylenebilir. Dolayisi ile, daha 6nce bilgisayar dersi
almis olan grubun diger gruba kiyasla, tamamen olmasa da, sira ortalamalar1 dikkate alindiginda (SOaldi=38.28,
SOalmadi=26.59) daha olumlu tutum igerisinde olduklari sdylenebilir.

AS.3. Ogretmen adaylarimin bilissel stilleri nasil bir dagilim gostermektedir?

Ogretmen adaylarinin bilissel stillerine gore dagilimia bakildiginda (Bkz. Tablo 4), ¢cogunlugun beklenildigi
gibi alan bagimli oldugu (n=41) goriilmektedir. Ogretmen adaylarinin 27°si ise (%39.7) alandan bagimsiz gruba
girmektedir. Simiflara gore dagilimlara bakildiginda ise. alan bagimli &grencilerin ikinci smifta (n=18)
yogunlastig1; alandan bagimsiz 6grencilerin ise birinci sinifta (n=10) kiimelendigi goriilmektedir. Ugiincii sinifta
ise alan bagimli ve bagimsiz 6grencilerin esit dagilim gosterdigi (n=8) goriilmektedir.
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Tablo 4. Ogretmen adaylarinin bilissel stillerine ve bulunduklar siifa gére dagilimi

Toplam
n n %
Alan bagimh (AB)
1. smf 8
2. smif 15 41 % 60.3
3. smf 18
Alandan bagimsiz (ABsi1z)
1.smf 10
2.smf 9 27 % 39.7
3. simf 8
Toplam 68 %100

AS.4. Ogretmen adaylarinn biligsel stilleri ile bilgisayara karst tutum ve alt boyutlari arasinda nasu bir iliski
bulunmaktadwr?

Bu calismada sorulan aragtirma sorularindan bir digeri de, 6gretmen adaylarinin bilgisayara karsi tutumlar ile
biligsel stiller arasinda nasil bir iligkinin oldugunu belirlemektir. Bu amagcla, 6gretmen adaylarinin bilgisayara
kars1 genel tutumlar1 ve alt boyutlar ile biligsel stiller arasindaki iligkiyi gorebilmek i¢in Pearson momentler
carpimi korelasyon katsayisina bakilmistir. Daha 6nceden bilgisayar dersi alan grup ile almayan grup arasinda
manidar bir fark bulundugundan, gruplar i¢in ayr1 ayri ve genel olmak iizere li¢ farkli korelasyon analizi
yapilmustir. Tablo 5’de bu sonuglar birlikte sunulmustur.

Tablo 5. Bilgisayar dersi alma durumuna gore biligsel stiller ile bilgisayar tutumlar1 arasindaki korelasyon

n Genel Tutum Giiven Endise Hoslanma

r p r P r P T p
BD-GSFT 46 .003 99 .004 | .99 .085 .58 -.078 .61
BDA-GSFT 22 217 33 134 | .55 152 .5 .309 .16
GSFT 68 .038 .76 .02 .88 .09 46 -.006 .96

(BD= Bilgisayar dersi alanlar; BDA= Bilgisayar dersi almayanlar, GSFT= Grup Sakl Figiirler Testi)

Daha once bilgisayar dersi almis olan 6grencilerin bilgisayar tutumlari ile biligsel stilleri arasindaki korelasyona
bakildiginda, bilgisayar dersi almis olan grup igerisinde biligsel stiller acisindan .003 ile .085 araliklarinda,
ancak manidar olmayan bir iliski oldugu goriilmektedir. Hoslanma boyutunda ise ters yonde, ancak yine
manidar olmayan bir iligki bulunmaktadir. Daha 6nce bilgisayar dersi almamis olan dgrencilerin bilgisayar
tutumlar1 ile biligsel stilleri arasindaki korelasyonda ise .134 ile .309 araliginda bir iliski bulundugu
gozlemlenmistir. Ancak bu iliski de manidar degildir.

Daha once bilgisayar dersi alip almama degiskenini gdz ardi ederek, tiim adaylar igin biligsel stiller ile
bilgisayara karsi tutumlart arasindaki korelasyona da bakilmistir. Pearson momentler ¢arpimi korelasyon analizi
ile elde edilen sonuglara bakildiginda da hoslanma boyutunda ters yonde (r=-.006), diger boyutlarda ise olumlu
yonde (r=.02, giiven; r=.09, endise) ancak manidar olmayan iligki bulundugu goriilmektedir.

Bu sonuglar da, 6gretmen adaylarinin bilissel stilleri ile bilgisayara karsi tutumlar ve tutumlara yonelik
belirlenen alt boyutlar arasinda oldukg¢a az, ancak hig birisi i¢gin manidar bir iligkinin olmadigini géstermektedir.

SONUC VE ONERILER

Egitim fakiiltesinde okuyan 68 dgretmen aday1 ile yapilan bu calismada 6gretmen adaylarinin bilgisayara karsi
tutumlari, biligsel stilleri ve bu ikisi arasindaki iliski incelenmistir. Ayrica, egitim fakiiltelerinin yeniden
yapilandirilmasi kapsaminda 6gretim siiresinin ikinci yilinda okutulmakta olan bilgisayar dersi alma durumunun
bilgisayara kars1 tutum agisindan bir etkisi olup olmadigida degerlendirilmistir.

Genel anlamda tiim katilimcilarin bilgisayara karsi tutumlarinda karasiz oldugu goriilmiistiir. Ayrica, 6gretmen
adaylariin biligsel stilleri agisindan incelenmesi ile katilimcilarin ¢gogunun alan bagimli oldugu goriilmektedir.
Daha Once bilgisayar dersi alan 6grenciler ile almayanlar i¢in bilgisayar tutumlar1 arasi Mann Whitney U testi
ile sira ortalamalar ile farkina bakildiginda, gruplar arasinda manidar bir fark oldugu goriilmektedir. Daha 6nce
bilgisayar dersi alan 6gretmen adaylar1 tamamen olmasada diger gruba kiyasla bilgisayara kars1 daha olumlu bir
tutum sergilemektedirler. Bu agidan, 6gretmen adaylarinin bilgisayarla daha erken tamistirilmalari onlarin
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olumlu tutum gelistirmelerine katkida bulunacaktir. Bu sonu¢ ayni zamanda, MEB’in okullara bilgi
teknolojilerini tagimasi diislincesinin 6gretmen adaylar1 tarafindan olumlu karsilandiginin gostergesidir.

Bu calismada, 6gretmen adaylarinin bilgisayara karsi tutumlari ile bilissel stilleri arasindaki iliski de
incelenmistir. Genel anlamda bakildiginda, 6gretmen adaylarinin bilgisayara karsi tutumlari ile onlarin alan
bagimli veya alandan bagimsiz olma durumlar arasinda pozitif ancak manidar bir korelasyon olmadigi
goriilmiistiir. Bu sonug ile, biligsel stil dzelliginin bilgisayara karsi tutum gelistirme ile iliskili olmadig
sOylenebilir.

Daha oOnce yapilan c¢aligmalara bakildiginda bu sonug, Hart (1995) ve Jones (1993) tarafindan yapilan
caligmalarin bulgularimi destekler niteliktedir. Ancak, Abouserie ve Moss (1992) tarafindan One siiriilen
sonuclar1 desteklememektedir. Bunun nedenlerinden birisi, Abouserie ve Moss’un (1992) 6rneklem grubunun
iiniversite ve birinci smifla sinirli olmus olmasi diisiiniilebilir. Ayrica, bu calismada da goriildigii gibi, daha
onceden alman bilgisayar derslerinin bilgisayar tutumlaria etkisi diigliniildiigiinde, s6z konusu g¢aligmaya
katilan 6grencilerin bilgisayar kullanma ve daha 6nce bu konuda egitim alip almama degiskenlerinin ¢alismaya
dahil edilmemesinin bu sonuglara etkisi olabilecegi tartisilabilir.

Genel anlamda, alan bagimli ve alandan bagimsiz 6grencilerin bilgisayar ortamlarinda bilgisayara karsi
tutumlar agisindan manidar bir fark géstermemesi bilgisayar destekli grenme veya uzaktan egitimde bilgisayar
teknolojilerini kabullenme anlamina gelmedigi vurgulanmalidir. Bu konuda sadece bilgisayara kars1 tutum degil,
ayn1 zamanda bilgisayar ortamlarinda 6grenme siiregleri ve biligsel stiller arasindaki iliskiler de arastirilmalidir.
Ozellikle, hipermetin ortamlarinda tasarlanan gérsel ve sesli unsurlarin degisik 6grenme stillerine sahip olan
ogrenciler tarafindan nasil kabullenildigi ve Ogrenme sonuglarma nasil etki biraktigi niceliksel olarak
arastirilmalidir.

Ayrica, 6grencilerin biligsel stillerine gore bilgisayar ortamlarinda 6grenme siireclerinin nasil igledigi de
niteliksel olarak arastirilmaya agik diger bir konudur. Ozellikle, farkli medya tiirlerinin kullanildig1 hiper veya
¢oklu ortamlarin egitim ortamlarina taginmasinda, analitik, yarigmaci, bireysel, gérev merkezci, i¢ motivasyonu
yiiksek, lineer, detayci ve gorsel bakisagisina sahip alandan bagimsiz dgrencilerin navigasyon tercihleri ile grup
caligmasina diiskiin, sosyal etkilesime duyarli, digsal motivasyon arayan, sdzel ifadeci olmayan, kendilerine
sunulanla yetinen edilgen 6grencilerin navigasyonlar1 arasinda tercih farkliliklari bu ortamlarin daha etkili
tasarim ve kullaniminda yol gosterici olacaktir. Elde edilecek bu bulgularin, hipermetin ortamlariin tasariminda
ve uzamsal (lineer) veya dogrusal (lineer olmayan) hipermetin ortamlarinin hazirlanmasinda izlenecek yollari
belirlemede yol gosterici etkisi olabilecektir.

Bu c¢alismada elde edilen bulgular 1s18inda genelleme yapmadan 6nce bazi smirliliklara da dikkat ¢ekmek
gereklidir. Oncelikle, bu ¢alisma yapildigi evren ve orneklem grubu ile siirlidir. Dolayisi ile, degisik
boliimlerde okuyan 6grenciler ve farkli 6rneklem gruplari ile yapilacak calismalar bu sonuglara farkli boyut
kazandirabilecektir. Ikinci olarak, bilgisayar dersi alma durumu ile dgrencilerin sadece o derste bulunup
bulunmadig: belirlenmistir. Bu agidan, dgretmen adaylar1 bilgisayar kullanma becerileri ve kullanim amaglari
acisindan degerlendirilmemistir. Baslangi¢ diizeyinde veya ileri diizeyde bilgisayar kullanicilarinin bilgisayara
kars1 tutumlari farkli olabilecegi gibi bilissel stilleri ile olan iliskileri de ayrica tartisilmalidir.
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