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ABSTRACT

Handheld computers have gone beyond the world of business and are finding their way into the hands of
teachers and students. The empirical evidence suggests that the integration of handheld technology into the K-12
classrooms promotes 1) teacher productivity and 2) student-centered learning. Despite a wealth of anecdotal
evidence little research has been conducted to date.

INTRODUCTION

Handheld computers such as Palms™ and Pocket PCs™ serve as organizers of personal and professional
information. Handhelds are broadly accepted in a variety of educational settings, including K-12 classrooms.
Handhelds come with software that allows educators and students to perform a range of tasks, including
synchronizing data with desktop or laptop computers, tracking grades, accessing e-mail, managing appointments
and course assignments (Marsh, McFadden, & Price, 2002; Roland, 2003 — 2004; Sprague & Dede, 1999).
Handheld computer software can also be used to promote cooperative learning and data analysis activities
(Tinker, Staudt, & Walton, 2002) in the classroom. Their inexpensive cost and portability make them an
attractive alternative to more expensive notebook computers (Marsh, et. al., 2002; Roland, 2003 — 2004). In fact,
their low cost has lead Staudt (2002) to label them equity computers, computers that can “open the door for all
students, regardless of circumstances, to high-quality education” (p. 36).

TEACHER PRODUCTIVITY

Handhelds are effective classroom organizational tools for educators (Ray, McFadden, Patterson, & Wright,
2001). Pownell and Bailey (2000) agree, observing that handheld computers effectively support how teachers
work and use information in their classrooms. Soloway (2000) contends that handheld computers "support cycles
of doing and reflecting" (p. 1) by encouraging teachers and students to revisit their written work more often.
According to Barfield (2003), organizing information on a handheld computer can lead to a reduction in
frustration levels among students, including those with special needs. Handheld computers give teachers greater
flexibility in managing classroom assignments and in creating student-specific instructional plans (Ray et. al.,
2001; Soloway, 2000).

Assessment

They are effective assessment tools as well (Baumbach, Christopher, Fasimpaur, & Oliver, 2004; Powers, &
Janz, 2003; Swenson, 2002). Staudt (2002) supports this assertion, stating “Using the beaming capabilities
enables the teacher to make rapid assessment of each students’ comprehension of the concepts and to make
adjustments during the lesson” (p. 38). According to Moallem., Kermani, & Chen, (2003), “providing
continuous assessment and immediate feedback via wireless handheld computers during instruction yielded a
positive effect on students’ learning and their attitude toward various forms of assessment and the use of
handheld computers in classroom to assist learning.” (p.1398).

Productivity Software

Spreadsheets. Teachers are using handheld computers to record grades in various spreadsheets, including
Microsoft Excel. Keeping an electronic grade book on a handheld computer allows for quick reference when a
student asks about a grade. It also allows the teachers to input grades into an electronic grade book stored on the
handheld computer. This is particularly useful in classrooms where constructivist and cooperative group
activities require teachers to engage in “on the fly” or alternate assessment of students’ work (Baumbach, et. al.,
2004; Marsh, et. al., 2002). Handheld computers are helpful for teachers who require students to present oral
reports or to participate in class discussion sessions. Quick access to the electronic grade book is useful for
keeping up with attendance and tardy arrivals as well. Using the handheld computer allows teachers to bypass
the stationary computer and still maintain an accurate grade book. Handheld computer spreadsheets also can
store attendance records and performance assessment charts (Ray, et. al, 2001).
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Databases. Teachers can inventory instructional materials using database software available for the handheld
computer. Information in the database can be beamed to other teachers. Additional handheld computer databases
can be used to store information on individual students. Information such as contact numbers, special health or
medical needs, reading levels, or even student hobbies and interests can be stored in the handheld computer and
quickly accessed as needed (Ray, et. al, 2001).

Word Processing. Word-processed files such as a class syllabus and other course materials, including primary
documents, can be stored on the handheld computer for quick reference in class or during fieldtrips. This is
particularly useful when explaining assignments and grading procedures to students who are engaged in complex
tasks outside of the classroom (Ray, 2003).

STUDENTS’ USE OF HANDHELD COMPUTERS
Using handheld computers allows students to take greater responsibility for their assignments. It also allows
them to visually see what is due so that they can organize their work, play, and study schedules more effectively
(Barfield, 2003; Ray, 2001). Knowing the details of an assignment, including its point value and due date, can
help students set priorities. Additionally, using the handheld "effectively [gets] 'rid' of all the additional pieces of
paper or additional notebooks" (McFadden, 2001, q 5).

Reading, Writing, and Thinking in a Digital Environment

Handheld computers assist students in the writing process (Baumbach, et. al., 2004). Students can write, edit, and
revise stories, papers, and journals on the handheld. They can also use the handhelds to take class notes. Students
working in groups can beam work to one another. Individual reading and writing exercises can be completed on
handheld computer (Mark, 2003).

Electronic Texts. Many publishers offer electronic versions of their textbooks. Access to texts is no longer
limited by what books are available in the school library. Teachers and students can easily download and read a
variety of free, age appropriate classic texts from the Internet as well (Lockard & Abrams, 2004). The Electric
Book Company™ (see web site, http://www.elecbook.com) is one example. Software such as eReader™ (see
web site, http://www.palmdigitalmedia.com/) and Documents To Go™ (see website, http:/www.dataviz.com),
supplement a variety of free text readers that are available online.

Developing Digital Research Skills

Web-clipping. Students and teachers can keep up with current events by clipping a variety of newspaper articles
daily. Primary documents, including the United States Constitution, the Declaration of Independence, and the
Bill of Rights, can be “clipped” as well (Bull, Bull, & Whitaker, 2001).

Reference Materials. Newer handheld computers can store a variety of dictionaries, thesauruses, or other
reference tools. Storing these materials on the handheld computer provides teachers and students a source for
quick reference materials.

Dictionaries, Thesauruses, and Other Writing Tools. Several freeware dictionaries and thesauruses are available
for download. For example, the Noah Lite English Dictionary (see web site, http://www.arslexis.com/) with
140,000 words is available as freeware. As students use the handheld computer ---or another computer---for
word processing, they can quickly access a dictionary and thesaurus on the handheld computer (Baumbach, et.
al., 2004). Teachers and students in foreign language classes, can find free or inexpensive foreign language
dictionaries online from several different Internet sites as well.

Collecting, Organizing, and Mining Data for Decision Making

Spreadsheets. Using a simple spreadsheet program, students can create simple electronic survey instruments or
dataset that can then be stored on the handheld computer (Mark, 2003; Ravitz, & Mergendoller, 2002). Students
can use these surveys to conduct field research, including interviews, by recording data and other findings in a
handheld’s spreadsheet (i.e., Microsoft Excel). Completed surveys can be beamed to a central computer so that
results can be tallied and discussed in class (Ray, 2001; Starr, 2003).

Database Applications. Students can use databases to store, sort, and search through large amounts of
information which can serve as the source of original research and analysis in the classroom or in a field setting
(Mark, 2003; Rose, 2002; Tinker, Staudt, & Walton, 2002). Students can merge individually collected data into a
larger database simply by beaming or synching their databases.
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Collaboration

Because handheld computers allow users to readily share files and other information by “beaming” files from
one handheld to another, collaboration and sharing of information and software is enhanced (Mark, 2003; Marsh,
et. al., 2002; Vahey & Crawford, 2002). This sharing and commenting on work leads to an increase in the quality
of finished products, such as written drafts and reflective discourses (Soloway, 2000).

SUMMARY

Handhelds can be personal productivity tools as well as instructional tools for both social studies teacher and
students at the K-12 level. Handhelds prompt exploratory and constructivist practices in the K-12 classroom and
in the field (Bell, 2002; Hecht, 1997; Tinker, Staudt, & Walton, 2002; and Starr, 2003). In the hands of students,
these computers can become critical and creative thinking tools. They also make the learning process fun for
students by giving them a greater sense of responsibility for their learning. The range of software promoting the
integration of handheld computers into the K-12 classroom continues to increase (Doe, 2004).

The empirical evidence suggests that the integration of handheld technology into the K-12 classrooms promotes
1) teacher productivity and 2) student-centered learning. However, despite a wealth of empirical and anecdotal
evidence there is no research base to support these assertions. Further research supporting their effectiveness,
however, remains to be done.
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SOFTWARE MAPPING ASSESSMENT TOOL DOCUMENTING BEHAVIORAL
CONTENT IN COMPUTER INTERACTION: EXAMPLES OF MAPPED
PROBLEMS WITH KID PIX PROGRAM

Associate Prof. Dr. Servet BAYRAM
Marmara University

THE NEED

There is a growing consensus that traditional methods, such as standardized testing, criterion-referenced tests,
and teacher-constructed tests fail to measure important learning outcomes (Shepard, 1989; Anderson & Bachor,
1998; Shavelson & Ruiz-Primo, 2000; Koker, 2001; Davies, 2001). Such tests provide little to indicate either the
level at which a student understands or the quality of individual thinking (Nickerson, 1989; Slack, 1993;
Raychaudhuri, 1998; Lee, 2002). They emphasize homogenized recall of memorized factual knowledge and
procedures rather than unique, and highly differentiated reflection. Because external criteria, they typically
emphasize standards which can be applied to typical students. Changing the way we assess will inevitable
change how teachers teach and how students learn. Today new ways of thinking about learning call for new
ways for monitoring learning.

Reform in school assessment builds from the vision that assessment can become the bridge for instructional
activity, accountability, and teacher development. Romberg (1995) stated that if assessment results are used by
the learners or teachers, then the assessment tools must be available in the classroom on a regular basis, weaving
together instruction and assessment (p. 29). The content of tests influences teaching and learning processes.
Teachers often "teach to the test" rather than emphasizing underlying concepts.

Skills are thought in the manner measured on tests rather than how they are used in everyday contexts. When
tests require the recall of memorized information, students develop memorization strategies that tend to de-
contextualize their knowledge, promoting compliant cognition (McCaslin & Good, 1992; Pettig, 2000; Dolan &
Hall, 2001). In order to become capable, learners need experience in solving real problems and understanding
complex tasks (Duffy, 1997; Linn et al., 2000). Shepard (1989) stated that assessments need to approximate real-
life tasks and to reflect multiple perspectives and diversity-versus-singularity of problem solutions.

Another problem with traditional testing is that it tends to emphasize evaluation, or classification, as a primary
goal (Hart, 1994; Wilson, 1995; Ayala et al., 2002; Yin et al., 2004). Since a primary goal of education is to
promote students' thoughtfulness, the basic of concept of testing needs to change, not just the structure of the
tests (Brown, 1989; Koretz, 1998; Sizer, 2001). Also, McLellan (1993) pointed out that assessment needs to be
dynamic, and reflect every-emerging samples of the learner's progress. As a consequently, traditional testing
strategies are often counter-productive for the solving of real-world problems (Collins, 1990; Yin & Shavelson,
2004).

Choi & Hannafin (1995) and Reese (2003) stressed that in order to be useful in promoting higher thinking skills,
testing needs to shift from domain-referenced evaluations to student-center assessments. Student-centered
assessment emphasizes the ability to diagnose and manage cognitive growth rather than to evaluate student
achievement. They said that since assessment in situated learning environments emphasizes cognitive and
learning processes, improvement of learning strategies, and higher-order thinking skills, assessment alternatives
typically require varied evidence (Pettig, 2000). As a programmatic change is occurring, there is a need to align
student assessment practices with curricular aims, instructional practice and performance standards (Black
&Wiliam, 1998; Their & Daviss, 2001).

The development of problem solving involves students' efforts to overcome obstacles and attain goals (Stecher,
1998). It involves the orchestration of a large number of other processes toward this end (Siegel & Thier, 2002).
How well students encode to form mental modes are among the key determinants of their success on many
problems. As Siegler (1991) stated that their success also depends critically on the ability to integrate general
and specific knowledge, and on their selection of the right process in the right situation. Choi and Hannafin
(1995) pointed out that constructivists will have to develop ways of expressing what is to be accomplished that
do not constrain learning outcomes as they feel specific objectives would. Without some idea regarding student
outcomes, evaluation would be an empty exercise (Pisha & Coyne, 2001; Sizer, 2001; Reese, 2003).

Copyright © The Turkish Online Journal of Educational Technology 2002 7
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LITERATURE

Traditional assessment is the process of gathering information about students- what they know and can do. In
fact, assessment data simply mirrors what is going on in the classroom. This information become meaningful
only when we decide that it reflect something that we value, such as how well a student has mastered long
division. Authentic assessment emphasizes the development of assessment tools that more accurately mirror and
measure what we value in education (Hart, 1994). An assessment is authentic when it involves students in tasks
that are worthwhile, significant, and meaningful (Siegel et al., 2002). The computer can provide a further
perspective on the learner. It can effectively track the process of learning as well as a learner's response to
feedback. It can also “simulate realistic situations in the classroom” (Lajoie, 1995, p.28).

The computer provides opportunities for assessing the dynamic nature of problem solving and opportunities to
systematically vary the instructional environment on feedback dimensions and observe the effects on learning
outcomes (Rose & Meyer, 2002). Computers make possible the dynamic assessment of relevant criteria (Newby
et al., 1996). Most of the evaluation procedures involve having evaluators use a rating form (e.g., Litchfield,
1992; Tolhurst, 1992; Voogt, 1990; Robert & Wilson, 1998; Thier et al., 1999; Wilson & Sloane, 2000) to
evaluate each of a variety of features of a piece of educational software for classrooms. An overview of the
components, functions and limitations of the human cognitive system provides a framework for understanding
why some educational software that "looks good" fail to produce positive student’s outcomes (Siegel et al.,
2002). Unfortunately, nearly all software evaluation systems are heavily weighted on computer-related
dimensions of error-handling and aesthetic considerations, such as the quality of screen displays, sound, touch,
and content related issues of scope, sequence, and accuracy. Although important, these characteristics do not
address the consistency of our knowledge with how students learn (Charleston, Villagomez, & Shaffer, 1989;
Lounge et al, 1986; Wilson et al., 1996; Thier et al., 1999; Thier & Daviss, 2001).

Reiser and Kegelmann (1994) stated that there is no evaluation methodology which is equally applicable to the
service of the strategic intentions of administrators, the empirical requirements of academics and the needs of
classroom practitioners for information in support of tactical decision-making. Then they pointed out that it is
important that software evaluation organizations incorporate examinations into their software evaluation
processes. By doing so, these organizations will take a significant step forward toward accomplishing their
primary mission—assisting educators in identifying software that will truly enhance student learning. In light of
these facts, what can organizations responsible for the evaluation of software do to improve their evaluation
methods? They also stated that in order to overcome the problems associated with subjective evaluations, those
who have critiqued software evaluations techniques often suggest that an examination of student use should be
an important part of the process. Most researchers suggest that evaluators collect attitude data from the students
who have worked through the program (Schuecker & Shuell, 1989; Jolicoeur & Berget, 1989, Barab et al., 1996;
Davies, 2001; Yin et al., 2004). Scholars point out that portfolio; protocol analysis (think a loud) performance
assessment and concept maps are the most popular alternative, authentic and meaningful methods of the
assessment of situated learning (Collins et al. 1993; Wolf, 1989, 1998; Wolf et al. 1991; Lajoie, 1995; Ayala et
al., 2002; Yin et al., 2004). Wilson & Sloana (2000) said that a clear vision of the overall framework can be
constructed with a coherent authentic assessment system.

FROM SOFTWARE ASSESSMENT TO SOFTWARE MAPPING

Science and mathematics educators are enjoined to assess what students know and come to understand through
knowledge representation (Harlen, 1985; Gentner & Markman, 1997). Representing such knowledge can be
accomplished by the use of technology that provides, not only a vehicle for their storage, display, and active
presentation but also a "malleable and interchangeable" electronic forum for products of the mind. Over the past
decade, research on human cognition has revealed insights into the mental processes involved in learning,
remembering, reasoning, and problem solving. These findings also have implications for the design and
evaluation of instructional software (Rose & Meyer, 2000a, 2000b and 2002).

The process of learning with computers is influenced by the ability of the medium to dynamically represent
formal constructs and instantiate procedural relationships under the learner’s control (Kozma, 1991). The ability
to control the flow of action and events in the software allows the instructor to tailor a lesson to the specific
needs of the learner. Menu systems, design components (such as diagnostic routines, unit planning assistance,
flexible lesson sequencing, multi-level lesson sequences, flexibility to easily branch, random use and so on),
interaction with user, and management services are the components of functional design. Thus, software design
must allow for smooth and rapid exit from one menu to another with minimum effort. Menus should provide a
non-destructive means to cancel or abort the action selected to allow the learner to escape from an unintended
choice. It is only in this concern over components of functional design that menu, sub-menu, and tool variety
become explicit.

Copyright © The Turkish Online Journal of Educational Technology 2002 8



The Turkish Online Journal of Educational Technology — TOJET April 2005 ISSN: 1303-6521 volume 4 Issue 2

One study that prompted further thinking of software mapping was that of Schuerman and Peck (1991) who
studied the effects of pull-down menu (PDM), returning to pull-down menus or the sub-menu (RSM) options,
and return to main menu (RMM) options as exercised by users of the graphic-user interface. PDMs did not
necessarily encourage random, as opposed to sequential, access of lesson activities. The RSM condition
promoted significant grouping of options. The PDM condition did not produce weaker groupings than RMM
condition. PDMs yielded significantly higher menu inspection; i.e. looked but did not "leap." Ergonomics of the
PDM does not diminish deliberation on the part of the user. The RSM option facilitates return to sub-menu item
80% of the time whereas RMM does not. And the "compact menu system provided by pull down sub-menus and
a menu bar offered full functionality of a two-level, tree-structured menu system without the formality of full-
screen static menus (pp. 97- 98).

It has been stated that "courseware is often instructionally sound but fails because it lacks the touches of the
creative mind-spontaneity, humor, variety, and pizzazz” (Kearsley, 1985, p. 217). Effective software design
permits curriculum content to be delivered in a manner most appropriate for the target group of learners
(Hernandez & Reese, 2004). Appropriate software design allows the learner to obtain the maximum benefits
from the material being presented (Fernandez & Body, 1997; Fisher, 2000). The amount of effort required of the
learner to interact with the software will be rewarded by a sense of satisfaction. Effective learner's interaction
with the software will result in immediate delivery of desired, expected, and relevant information from the
software (Barab et al., 1996; Draney & Wilson, 1997, Kurtz et al., 2001). The concentration of the learner should
be focused on the curriculum material and content and not on the process required to interact with the software.
Interaction with the software needs to be as natural and intuitive as possible (Charleston, Villagomez, and
Shaffer, 1989; Kumar, 1994). Interaction between teacher, student and computer may lead to significant changes
in the processes rather than the measurable products of education (Barab et al., 1998; Shavelson & Ruiz-Primo,
2000; Reese & Hergert, 2004). Evaluation must therefore be sensitive to classroom process, and must be capable
of providing information about these processes.

Without a doubt the graphic-user interface or usability engineering has achieved a favorable status in educational
computing. We now thought of having a vehicle, with such an interface, to explore the behavioral content
(actions) of students as they "navigate" on screen and through the software. Before developing software-teaching
training programs, we need to have a more through understanding of what particular aspects of 'good practice’'
with computers lead to what specific gains in the quality of pupil learning. It is at this point that software
mapping is proposed to match the curriculum with student behavior.

OVERVIEW SOFTWARE MAPPING

Software mapping is simple but proposed to be a dynamic method that facilitates access to general software
program parameters and engenders a knowledge of powerful, but embedded and "deep-rooted" options allowing
for increased inter-rater reliability in documenting or replicating richly constructed student responses. Rich and
diverse student constructions can only be mediated by rich and diverse curriculum activities. Designing a
sequenced set of student activities which use program menus, submenus, and palettes and constructing probable
maps associated with each activity reveals divergence in thinking on the part of the student.

The purpose of the software mapping is to delineate a method for software menu, tool, and palette use in the
construction of elementary school science and mathematics curriculum activities. With this method, software
'maps' were created for traversing science and math curriculum problems and activities using software. The other
purpose of the software mapping efforts is to delineate a method for student assessment in the classroom.
Software mapping is an approach to assessment documenting behavioral content in computer interaction.
Examples of mapped problems are presented, analyzed, and discussed in this paper. These examples are derived
from curriculum handbooks received from Apple Corporation through efforts of the National Council of
Teachers of Mathematics (NCTM) and the Association for the Education of Teachers of Science (AETS) (Apple
Computer, Inc., 1992; 1993).

THE SOFTWARE MAPPING METHOD WITH KID PIX

A unit of study focused on investigation entitled "Patterns, Patterns Everywhere, and Not a Drop of Ink" is to be
implemented using documentation provided for the program Kid Pix from Brederbund Software (Apple, 1993,
pp- 119-50). Kid Pix and Kid Pix Companion are authored by Craig Hickman (1991, 1992). The mathematical
concepts and methods used are constructed for students in grades 2-4. NCTM Standards addressed are
Mathematics as communication, Mathematics as reasoning Geometry and spatial sense, Measurement, and
Patterns and relationships. Specifically "the explorations will enable students to:
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* Describe, model, draw, and classify shapes

* Investigate and predict the results of combining subdividing and changing shapes.

* Relate geometric ideas to the concepts of numbers and measurement.

* Recognize and appreciate geometry in their world.

» Communicate their understanding of geometry both verbally and pictorially”
(Apple,1993, p.120).

Classroom management is highlighted early in the unit. Equipment requirements, software preparation, helpful
hints, and an overview are provided for the teacher. Student prerequisites are: working comfortably with
manipulativeness, distinguishing basic two-dimensional geometric shapes, making simple patterns, and the
ability to count past twenty. They must also know how to point and click as well as how to drag lines. Sufficient
exploration, of an open-ended nature, is recommended to acquaint students with Kid Pix. Another interesting
recommendation is made to "try training a few Kid Pix 'experts' so they can assist their peers. This will free you
up to work with other students and will go a long way toward improving students' self esteem” (Apple, 1993, p.
123).

Assuming students, aged 8 to 10, have sufficient access to computers and the Kid Pix program, exploration
would entail use of 5 menu items, 33 submenu items, 13 tools, and 13 palette items, not to mention the 39 colors
available with the color tool and 600 palette elements. The developmental level of the student, alone, would limit
so-called "sufficient exploration." Figure 1 itemizes these elements, along with unique number designations for
each (i.e. M2.1, or M5.3, T1, or P4), and constitutes the first step in what it is called "software mapping". Text
has been used to represent graphics that normally appear on the screen. Numbers in parentheses represent the
elements available when the tool or palette item is chosen.

M1 Apple M2 File m3 Edit M4 Goodies M5 Companion
M1.1 About KidPix M2.1 New M3.1 Undo M4.1 Small M5.1 Swap stamps
M1.2 Help M2.2 Open M3.2 Cut KidsMode M5.2 Swap Hidden
M1.3 ... M1.n are M2.3 Close M3.3 Copy M4.2 Edit Stamp Pictures

machine dependent M2.4 Save M3.4 Paste M4.3 Alphabet Text M5.3 DrawMe

M2.5 Save as M3.5 Clear M4.4 Tool Sounds M5.4 ColorMe...
M2.6 Page M4.5 Record  Sound
Setup M4.6 Play Sound
M2.7 Print M4.7 Switch to
M2.8 Quit Spanish
allow access to a
Tools _ Palette
T1 Pencil P1 Sharpness-Dots (1...14)
T2 Line P2 Line (1...6), Patterns (7..14)
T3 Rectangle P3 Rectangle (1...14)
T4 Circle P4  Eliptics (1...14)
T5 Brush P5 Brush (1...28)
T6 Mixer P6 Mixer (1...14)
T7 Fill Bucket P7 Fill Bucket (1...14)
T8 Eraser P8 Eraser (1..14)
T9 Alphabet P9 Character (1..42)
T10 Stamp P10 Stamp (1...112)
T11 Truck P11 Truck (1...14)
T12 Face P12 Correction (1, 2; tool dependent)
T13 Colors  (39) P13 Colors (1...300)

N /

Detailed explanations about, and illustration of, Kid Pix Tools, Menus, icons, the Gallery, sound recording, and
the Small Kids Mode are provided in a user's guide and not recreated here (Brederbund, 1991). The generic
elements identified in Figure 1 add only letter and number designations to better catalogue student actions, or
behavioral content, that accumulate on the screen (desktop).

Figurel. Generic elements of the desktop presented in Kid Pix

It has been known now to begin the excursion into the curriculum activity as it is "played out" on the screen. The
following worksheets items are listed in the curriculum text (Apple, 1993, pp. 129-50) with spaces eliminated for
brevity and are presented here to illustrate the mapping scheme. A worksheet direction requiring the use of the
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Kid Pix program is presented. Other directions not requiring use of the program are not listed. Page numbers are
provided for referencing (Apple, 1993). Objects are drawn while menu bar, tool and palette selections are
mapped and written in parentheses. Use of the asterisk (*) with a number indicates n-repetitions of the tool,
palette, or menu bar item. The key to letters and numbers used in the following software maps can be found in
Figurel.

In presenting the worksheet (pp. 129-130) for activity one, the students "exploring" Kid Pix displayed three

different pictorial responses or approaches to the direction, "Build a triangle tower that is five rows high." The
Figure 2 shows different student's responses.

Response & (T2,P2.1, P27, *27, M2 .7, return)

Response B (T3, P3.1, P37, %5 T2 P21, P27, *3, M27T, return)

Response C (T3, P31, *5, T2, P21, P27, *2)

Figure 2. I 3py a Triangle elements of the desktop presented in Kid Pix.

The software maps of the responses are then juxtaposed to identify the similarity of selections and differences in
order. All responses are similar in that they use the line tool (T2) and Ist and 7th line and pattern palettes,
respectively. Response A repeatedly uses the tool-palette combination 27 times; response B, 5 times; and
response C, 2 times. Clearly repetitive tool use is minimized in responses B and C, but with the rectangle tool
(T3) and rectangle palettes (P3.1 and P3.7) used to set the unique outer border of their representations of triangle.
Responses A and B were printed (M2.7) as hard copy.

In presenting the worksheet for activity two, (p. 135): What Am I ?, with the direction, "Draw a shape using Kid
Pix Paste your shape in the space below," a student constructed Figure 3 using the pencil (T1) tool with varying
sharpness of dots (P1.3, P1.7), then using the stamp (T10) tool to access a lightning bolt (P10.110) and stamped
three "bolts" (*3) above the umbrella. The truck (T11) tool and palette (P11.14) was used to copy (M3.3) and
paste (M3.4) the next set of three bolts above the umbrella. After printing (M2.7) hard copy the student erased
the drawing with the eraser (T8) tool and palette (P8.5). Both activities above ask for a drawing but the response
to activity two illustrates a lengthier response map using additional activity.
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FF7F $3F

(T1,P1.3,P1.7, draw, T10, P10.110, *3, T11, P11.14, M3.3, M3.4, M2.7, TS, P8.
Figure 3. What Am 1?

Worksheets A (p.141), B (p.143), and C (p.145) in activity three direct students to use the stamp tool to create
and manipulate patterns. When directed to "Use the stamp tool in Kid Pix to make these patterns. Print the
patterns. Dog, dog, strawberry, sun (Repeat this pattern four times.)," Figure 4 illustrates stamping two dogs and
a strawberry ( T10, P10.3, *2, P10.4, *1) then using the truck tool (T11) and "grab" palette (P11.14) to select the
drawing, copies and pastes three more sets (M3.3, M3.4, *3). Recognizing that the sun is missing from the
drawing the student returns to the truck tool, with "grab" palette already highlighted, selects the 3 element sets,
cuts three sets from the desktop and adds the sun element (error recognition, T11, select, M3.2, T10, P10.13,
*11). The truck tool copying and pasting sequence is repeated (T11, P11.14, select, M3.3, M3.4, *3).

lalak £°;
ek XS
lalak B2
lafal 22

(T10, P10.3, *2, P10.4, *1, T11, P11.14, select, M3.3, M3.4, *3, [error recognition, T11, select, M3.2, T10,
P10.13, *1] T11, P11.14, select, M3.3, M3 .4, *3)

Figure 4. Worksheet A

Worksheet B directs students to create a pattern (T10, P10.21, *2, P10.24, T1, P1.1, P1.7, draw), print it out
(M2.7, return), add sound to the pattern-using "Record" under the Goodies menu-, to speak into the microphone,
and describe the pattern (M4.5, record, return, M4.6). Figure 5 illustrates the output and map. Our fourth activity
direction is "Use the stamps in Kid Pix to create a pattern of your own. Print it out. Paste it in the space below.
Add sound to your pattern. Use 'Record' under the Goodies menu. Speak into the microphone and describe your
pattern." (p. 143).

=

(T10,P10.21, *2,P10.24, T1, P1.1, P1.7, draw, M2.7, return, M4.5, record, return, M4.6)
Figure 5. Worksheet B
Worksheet C is similar to A in creating the elements (T10, P10.1, P10.14, P10.15, P10.28, P10.29, P10.42),
copying and pasting the patterns (T11, P11.14, select, M3.3, M3.4, *3), then uses the eraser tool to remove
elements from the pattern (T8, P8.1, select). Finally the pattern is printed out (M2.7) as hard copy and given to a

partner to fill in the missing parts. The Figure 6 shows the implication of the following activity directions
(p.145):

1. Use the stamps in Kid Pix to make a pattern. Be sure to repeat the pattern at least two times.
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2. Leave one or two blank spots in your pattern, or use the eraser tool to remove one or two stamps from your
pattern.
3. Print out your incomplete pattern and give it to your partner. Ask your partner to fill in the missing parts.

%ﬁ?ﬂ%ﬁ? %ﬁ I%Qaﬁt

(T10,P10.1,P10.14, P10.15, P10.28, P10.29, P10.42, T11, P11.14, select, M3.3, M3.4, *3, T8, P8.1, select,
M2.7)
Figure 6. Worksheet C

While the drawn images may appear similar in presentation, the construction using menu bar, tool, and palette
options are again highlighted through use of the software map.

In the final activity (Venn Diagrams, pp. 149-150) students use Kid Pix to draw two large overlapping circles on
the screen (T4, P4.1, draw). Then the student must enter names of two groups of objects above the left and right
circles, respectively (T9, P9.6, P9.15, *2, P9.4, P9.18, P9.5, P9.4). Then the student stamps images-in the correct
circle, as well as the overlapping segments (T10, P10.4, P10.5, P10.54, P10.59, P10.84, P10.109) .The result is
printed as hard copy (M2.7). Figure 7 shows the implication of the following directions (pp. 149-150):

1. Use Kid Pix to draw two large circles on the screen. The circle tool will make it easy. Draw the
circles so they come together in the middle like the ones you see below.

2. Name the group of objects that you will stamp in the left circle. Write that name above the left circle.

3. Name the group of objects that you will stamp in the right circle. Write that name above the right circle.

4. Add at least five stamps to your drawing. Put each stamp in the correct circle. If it fits in both circles, put it

where the circles come together.

Food Red

(T4, P4.1, draw, T9, P9.6, P9.15, *2, P9.4, P9.18, P9.5, P9.4, T10, P10.4, P10.5, P10.54, P10.59, P10.84,
P10.109, M2.7)

Figure 7. Venn Diagrams

IMPLICATIONS

Software mapping is a simple but dynamic method that facilitates access to general software program parameters
and engenders knowledge of powerful but embedded and "deep-rooted" options allowing for increased inter-
rater reliability in documenting or replicating richly constructed student responses. Rich and diverse student
constructions can only be mediated by rich and diverse curriculum activities. Designing a sequenced set of
student activities which use program menus, submenus, and palettes is constructing probable maps associated
with each activity assures divergence in thinking on the part of the student. Since the software is rich with
options, there will assuredly be many different responses that can be categorized.

Mapping provides a somewhat "standardized" approach for increasing teacher understanding of full-program
options present in any software package although the constructed maps will vary in form, content, and screen
representation. Teachers should not expect software to complement their transmission views of teaching but
should be ready for expressions and representations of a unique nature.

Software, as we perceive it, enables us to see that the "...use made of a large collection of information depends
on how it is organized. One of the values of computers is that they are able, on command, to reorganize
information in a variety of ways, thereby enabling people to make more and better uses of the
collection”(AAAS, 1993, p.202). However, software itself, mirrors or models information organization. But
unfortunately this exploration of software deep structure, or concept mapping is compromised by strict reliance
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on mandates such as "Read and follow step by-step instructions in a calculator or computer manual when
learning new procedures” (AAAS, 1993, p. 290).

It is proposed that if exploration, or free play, as it has been called, is insufficient to "map out the rich terrain" of
software then it is up to the curriculum activity designer to ensure that activities are diverse rather than redundant
in its use of the desktop comprised of menus, submenus and tools. Designed curriculum activities must be
attended to carefully as they are "played out" on the screen to ensure existence of an adequate "window" into the
psychomotor and cognitive functioning of the learner. The presence of a "window" into the mind of the student
allows the teacher to form judgments as to how responses are constructed. Since the software is rich with
options, there will assuredly be many different responses that can be categorized as appropriate for such
worksheet activities. Authors of activities must ensure a "match" with the curriculum. The term "match" is used
to ensure that curriculum activity is enhanced by the software, rather than being a burden, and does not mean
getting an answer, constructed in the mind of the teacher, as the standard against which student responses are
compared. The scores for software mapping might be derived from a total tally of menu, tool and palette options
selected by a student. Software mapping can be used for analyzing the students' interaction with the software via
process schema. Each interaction will be scored as one point in this prosess. A special note of gratitude must be
extended to Dr. Albert P. Nous for his invaluable assistance and support during the pursuit of this method.

Software maps provide a unique opportunity to research how students construct new knowledge. This medium
also enables researchers to record students' decision-making as they selectively integrate information into their
conceptual framework. It stresses the key concepts and propositions that underlie what we label as 'cognition
patterns' during software mapping. These maps show us how children's metacognition is organized and also how
they organize information into a meaningful structure. This technique is also a helpful guide for (1) instructional
software designers to improve and produce high quality software programs, (2) teachers and instructors to assess
the performance of students as they work their way through their programs, and, (4) representing students'
interactions with software.

While computer applications and the underlying assumptions of the role of computers in assessment open up
doors of opportunity for the development of innovative computer based tools, they also raise serious issues.
Some of the key issues relate to validity, gender, equity, instructional delivery, the mode of user interface, and
responsibility to the public (Kumar, 2005). Therefore more research is needed in the development and evaluation
of computer-based assessment applications that are valid on a large scale. Due to progress in computer
technology, using virtual reality to stimulate hands-on assessment tasks may be useful for designing more
effective computer-based performance assessment applications in terms of less obtrusive user interface and an
increased sense of realism.
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ABSTRACT

Nowadays, the use of technology in education has become more popular. Special attention has been given to the
adaptation of computer technology into teaching-learning process for effective learning and increasing students’
achievement. In recent years, it has been realized that there is an immense benefit in applying computer
technology in the social studies classroom.

The first purpose of this study is to review computer - and Internet-supported instructional strategies in the social
studies classroom. The second purpose of the study is to investigate the degree of application of these strategies
in the social studies classroom. Thus, based on the literature review, the results of the research regarding
computer technology in the social studies classroom are summarized, and educational implications are discussed.
In addition, some suggestions for further research were offered.

Key Words: Computer, Technology, Social Studies, Teaching and Learning, Effectiveness.
SOSYAL ALANLAR SINIFLARINDA BILGiSAYAR TEKNOLOJILERiI KULLANIMI

OZET

Giiniimiizde egitimde teknoloji kullanimi1 popiiler olmus, etkili 6grenme ve basari igin 6grenme-6gretme siireci
icerisine bilgisayar teknolojilerinin adaptasyonuna 6zel bir ilgi gdsterilmistir. Ancak yakin yilllar igerisinde
sosyal alanlar ile ilgili simiflarda bilgisayar teknolojisine bagvurmanin biiyiik yarar1 oldugunun farkina
varilmustir.

Bu c¢alismanin birinci amaci, sosyal bilimlerde bilgisayar ve internet destekli 6gretme stratejileriyle ilgili
alanyazini taramaktir ve ikinci olarak bu stratejilerin sosyal alanlarla ilgili siniflarda uygulama diizeyini
aragtirmaktir. Bu amagcla, alanyazina bagli olarak, sosyal alanlarda kullanilan bilgisayar teknolojisiyle ilgili
aragtirma sonuglar1 6zetlenmis, arastirma sonuglari egitim siireciyle iligkileri ¢ergevesinde tartigilmis ve yakin
caligsmalar i¢in bazi o6nerilerde bulunulmustur.

Anahtar Kelimeler: Bilgisayar, Teknoloji, Sosyal Alanlar, Ogrenme-Ogretme, Etkililik.

INTRODUCTION

Technology use in education has become more popular in recent years. There have been major developments in
computer hardware and software in the last decades which increase the computer integration in education. The
use of computers in education opens a new area of knowledge and offers a tool that has a potential to change
some of traditional and ineffective educational methods (Asan, 2003). It is currently considered as crucial to
“modernize educational systems on the basis of information and communication technologies” (ICT), as
globalization and transformation to the information society “call for new literacy for the information society”
(UNESCO, 2002; as cited in Orhun, 2003, p.1).

There is an increasing research on the effectiveness and benefits of the integration computer technology in
education in recent years. Sheffield (1996) stated that as a result of the recent developments in technology,
computers and the Internet have become more important teaching tools in the social studies classroom. As
Vanfossen (2001) points out, there are many supporters who claim that there are many benefits of Internet use in
the classroom such as the ability to break down the classroom’s physical limitations and expanding students’
experiences, development of students’ inquiry and analytical skills and expanding students’ experiences with
visual technologies. It is considered that technology is the main support for the students learning developments
and the computers are the main technology support as a tool for effective learning and teaching process. (Isman
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et al., 2004; Usun, 2004). Likewise, Whitworth & Berson (2003) point out that, within the social studies,
technology has served a dual role as an important instructional tool that may have a significant effect on the
global, political, social, and economic functioning of society. According to them, as a method or topic
instruction, computers and technology may have significant impacts on social studies education.

There are a number of computer- and Internet-supported teaching strategies that are applied in the social studies
classroom as well as other disciplines. According to the National Council for Social Studies (1994), social
studies is the integrated study of the social sciences such as anthropology, archaeology, economics, geography,
history, law, philosophy, political science, psychology, religion, and sociology, as well as appropriate content
from the humanities, mathematics, and natural sciences. According to Berson (1996), the disciplines of social
studies are indented to develop effective citizens who possess the critical thinking and decision making skills to
function in a democratic society. Likewise, Tezci (2003) reported that the web based teaching do not only
improve students’ academic skills, but also has positive effects on the development of democratic conscious of
students. Thus, reflective inquiry, problem solving and decision making are considered as essential skills for the
contemporary social studies education, which promotes effective citizenship in a democratic society (Berson,
1996; Rice & Wilson, 1999).

Research showed that computer and the Internet supported teaching strategies have crucial roles facilitating
development of students’ critical thinking, problem solving and decision making skills (Berson, 1996; Rice &
Wilson, 1999; Adiguzel & Akpinar, 2001). Thus, the first purpose of this paper is to review computer and
Internet- supported teaching strategies in the social studies classroom. The second purpose is to investigate the
degree of application of these strategies in the social studies classroom.

DRILL AND PRACTICE, TUTORIALS, AND STUDY GUIDES

One of the aspects of social studies education involves the learning of facts, important dates of history,
geographic names and so forth. Therefore, drill-and-practice, tutorial, and study guides have been among the
most frequently used programs in the social studies classroom (Rice & Wilson, 1999; Berson, 1996). One of the
first national surveys in the United States about social studies teachers computer use indicated the significant use
of drill and practice and tutorials among social studies teachers (Northup &Rooze, 1990). The data which were
collected from the randomly selected members of the National Council for Social Studies showed that
approximately 24% of social studies teachers listed these applications as main teaching strategies. In addition,
the data indicated that drill and practice was the third common used strategy among the participants whereas
tutorials ranked fifth (Northup & Rooze, 1990). Likewise, Pye and Sullivan (2001) in a study among middle
school social studies teachers found that almost 22% of social studies teachers used drill and practice and
tutorials in their classroom. Although the study indicated that other computer software and the Internet became
more frequently used teaching tools in social studies as opposed to drill, practice, and tutorials, it seems that
these applications are still important teaching tools for social studies teachers.

Although such computer applications are very appropriate to be used in the social studies classroom, there is not
much research on the effectiveness of these applications. According to Ehman and Glenn (1991), “tutorial, and
drill and practice programs seemed to have positive impacts on student learning and attitude outcomes”(p. 520).
Similar results were reported by Higgins and Boone (as cited in Berson, 1996) and Roedding (as cited in Berson,
1996) who found small, but positive gains in secondary students' performance and attitudes toward the subject
matter when computer drill-and-practice programs or hypermedia study guides were implemented. It seems that
data on the effectiveness of drill-and-practice, tutorial, and study programs showed positive effects on students’
outcomes. According to Berson (1996), however, there is need for further research to address questions
regarding the effects of these applications on the taxonomic level of students.

SOFTWARE/CD-ROMS, GAMES, AND SIMULATIONS

In recent years, there have been dramatic changes in the computer-supported technology. More powerful
computers and sophisticated programs are used in the schools. According to White (1997), these changes in
technology have increased the capability of using more visual aids in the classroom that attract young users.
Therefore, many social studies software/CD-ROM programs now available to support teaching strategies in the
social studies classroom. Rice and Wilson (1996) state that “those programs allow students to engage in
activities, such as simulations and problem solving, that encourage them to construct their own knowledge and
conduct their own research” (p. 2). Likewise, Berson (1996) points out how simulations and games can
reinforce constructivist learning in the social studies classroom. According to Berson (1996), simulations
facilitate the development of students' problem-solving skills and place students in the role of decision maker.
Also he points out the practicality of simulations which allow students to engage in activities that would
otherwise be too expensive, dangerous, or impractical to conduct in the classroom (Berson, 1996).
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Simulations and games are also among the most frequently used computer applications. A national study in the
United States showed that 23.7 % of social studies teachers used simulations as an instructional strategy which
was the second largest portion (Northup & Roze, 1990). A newer study was conducted by Pye and Sullivan
(2001) showed that games and simulations are still among the most common computer-based instructional
strategies. The study showed that games and simulations were the most common instructional strategies after the
Internet. The data indicated that 28.4% of American social studies teachers participated in the study used games
and 22.5 % of them used simulations regularly in their classes.

Although it seems that games and simulations are among the most common instructional strategies used in the
social studies classroom, research on the effectiveness of these strategies produce disputable results. According
to Ehman and Glenn (1991), although simulations have positive influence on students’ outcomes, there is little
evidence that they support the influence on students’ cognitive growth. A study, conducted on college students in
an economic course, showed that the experimental group, which received instruction using computer
simulations, demonstrated greater development in critical thinking skills and content knowledge (Grimes &
Wiley, 1990 as cited in Berson, 1996). These findings are also supported by a more recent study focusing on the
effectiveness of computer-based simulation in teaching history. The study conducted on college-level students
showed that there is a significant difference between the students who received computer-based simulation and
who did not. The data showed that experimental groups had a greater understanding of the historical content than
the control group (Parush, Hamm, & Shtub, 2002).

On the other hand, there are some inconclusive findings from other research studies. Ruef and Layne (1990)
studied the effects of computer assisted simulation in the social studies classroom. The study was conducted on
thirty-eight seventh-and eighth-grade students who were enrolled at the American International School of
Luxembourg. The results indicated that there was no statistically significant difference between the scores of
those students who used the computer database simulation to learn the content and those students who learned
the content through a traditional method of instruction.

Therefore, it seems that there are disputable results on the effectiveness of simulations in the social studies. Yet,
it seems that they are still commonly used as an instructional tool in the social studies classroom.

DEVELOPING DATABASE

Another common instructional strategy used among social studies teachers is database development. According
to Berson (1996), databases are especially useful for managing the extensive knowledge base in the social
studies; they also foster students' development of inquiry strategies through the manipulation and analysis of
information. Likewise, Rice and Wilson (1999) states that “Database development aids constructivism by
encouraging collaboration in problem solving, the use of higher-order thinking skills to develop and test
hypotheses, the construction of knowledge by the students who relate learning to their own experiences” (p. 4).
As Garcia & Michaekis (2001) assert, making databases help to build skills in locating, organizing, indexing,
retrieving, and analyzing information. Databases can be made to organize information on students and their
families, the community, states, regions, countries, careers, notable people and any other topics. For example,
children in primary grades can make mini databases that include drawing, pictures, charts, and local maps related
to topics of study. Similarly, students in the middle grades can create more detailed databases with card file and
cross-reference systems (Garcia & Michaekis, 2001).

Although teachers have become more capable in using the database software programs, it is still not enough for
teachers to integrate these programs into their classroom (Vanfossen, 2001). In fact, a national survey in the
United States indicated that only 11.3% of social studies teachers listed databases as a mainly used teaching
strategy among computer-based strategies (Northup & Rooze, 1990). Likewise, Pye and Sullivan (2001) did not
find a significant increase regarding social studies teachers’ database use. Although there is a significant
improvement in software technology in the last decades, the data showed that there is only a slight increase
(approximately 3.5 %) in social studies teachers’ database use. The study showed that only 14.7 % of social
studies teachers used databases in their classrooms (Pye & Sullivan, 2001). Thus, it seems that teachers still are
not proficient enough to apply these programs into their classrooms. As Sheffield (1996) points out, there is a
need to integrate computer programs such as word processing, spreadsheets, and databases into the teacher
education curriculum.

On the other hand, reviewing several studies about the effectiveness of computer databases, Berson (1996)

concluded that databases encourages problem solving and facilitates inquiry-driven approaches for learning as
well as fostering students’ decision making skills. Berson (1996) noted that “from the elementary through
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college levels, database projects have been the foundation for problem-solving activities involving computers”
(p-491).

MULTIMEDIA / HYPERMEDIA

Multimedia/hypermedia provides students with visual support in order to develop mental models of the problems
they are trying to solve. Multimedia/hypermedia refers to the combination of sounds, graphics, texts, and images
with a single information delivery system (Rose & Fernlund 1997). The origin of the word hypermedia comes
from the term “hypertext” which was used first by Ted Nelson in the early 1960s. Nelson, later, defined the term
and began using the word hypermedia (Braun, Fernlund, & White, 1998). With multimedia/hypermedia, students
can create individual or group presentations to develop skills in information retrieval and communication, or
they can create presentations that promote evidence of understanding of social studies content and their own
perspectives (Rice & Wilson, 1999). There are a number of multimedia software programs such as Authorware,
Hypercard, Hyperstudio, or Linkway which help students to create productions that include video and audio clips
of various social studies topics. Likewise, concept mapping, clustering, mind maps, and other types of graphic
organizers can be used effectively in social studies classes today. These visual learning symbols, pictures, and
other representative techniques allow students to go deeper into ideas and concepts (Chandler, 2003).

The integration of multimedia technologies in the social studies has made it possible for students to become
more involved in their studies and create multimedia applications as part of their project requirements. Kocoglu
and Koymen (2003) point out those students who use the multimedia technology as designers have higher
creative thinking skills than those who do not. In other words, it seems that using multimedia in learning process
has a positive effect on students’ creative thinking skills.

The current research clearly shows that multimedia technologies significantly influence on students’ learning by
broadening their scope of learning and knowledge. In the light of above, it is said that multimedia technology
can provide an alternative to the traditional teacher-centered learning and it enables students to enjoy a richer
constructivist learning environment. It can support students to become active learners rather than memorizing
knowledge and display their ideas and information in terms of the multimedia format and use their higher order
thinking skills like analysis, synthesis, and evaluation (Mai Neo & Ken Neo, 2003).

THE INTERNET

The tremendous growth in telecommunication has brought online services, specialized electronic networks,
WebPages, E-mail, software and global information resources to our homes as well as to schools (Rose &
Fernlund, 1997). The Internet provides an environment in which millions of people participate and engage in the
creation and exchange of information (Rose & Fernlund, 1997). Internet use has become very popular in many
areas as well as in education in recent years. Accordingly, Internet access in schools has increased greatly over
the last 20 years (Berson, 2000). According to a national survey, conducted in the United States, over 90% of
schools now have some sort of access to the Internet, someplace in their building (Becker, 1999). On the other
hand, “when it is compared with other developed countries, the educational use of the Internet in Turkey is still
in the infancy period “(Usun, 2003, p.10). Yet, it seems that there are more efforts to integrate the Internet into
the Turkish higher educational context than the primary and secondary education (Usun, 2003).

Since computer and Internet integration in the Turkish educational system are at the beginning stages, it might be
a possible reason that the research studies in Turkey mostly have focused on the level of the internet use among
teachers, students, and school administrators and their attitudes toward computer integration into education
rather than focused on the effectiveness of computer technologies in learning and teaching process.

Usun (2004) examined the attitudes of undergraduate students toward the use of computers in education.
According to results of this research, it seems that the undergraduate students are eager to use computers in
education. Similarly, Isman et al. (2004) found that high percentages of students have positive attitudes towards
computers. Thus, it seems that Turkish students from different grade levels have positive attitudes toward
computer integration into education. On the other hand, another study, examined the level of information
technology use and the level of reading comprehension, produces positive results about the effectiveness of the
Internet (Akpinar, 2002a). The survey was conducted on 1150 eight graders both from 21 public and 15 private
schools of metropolitan cities in Turkey. The results of this study showed that the students who had an access to
the Internet scored higher on reading comprehension than students who did not.

Likewise, research suggests that Turkish teachers also have positive attitudes toward computer and Internet use

in education. Asan (2002) examined that the computer attitudes of 265 preservice teachers majoring in science
education and social science education. The findings of the study indicated that preservice teachers had positive
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attitudes towards computers and felt quite comfortable with computers. However, although it seems that there
are positive beliefs about the computer and the Internet integration among the Turkish teachers, it is important to
know their computer and the Internet using capabilities as well as the administrators’.

Altun (2000) examined the level and purposes of school administrators' computer use. The data showed that 69.9
% of the school administrators used computers at the “intermediate” or “beginner” level. Although the use of
computers seems high among the Turkish administrators they do not seem to be proficient and effective users.
Accordingly, the proficiency of teachers in using computer seems very low. Asan (2003) studied elementary
school teachers’ perceptions and attitudes about specific technologies and the role of technology in education.
The results indicated that many teachers were not computer users and the computer literacy level of teachers was
very low. 39 % of elementary school teachers in this study did not feel that they were competent in using
computer technologies and majority (67 %) of teachers were not familiar with computer technologies.

In other research, Isman (2002) found out that elementary school teachers cannot effectively use new
technologies in learning and teaching processes. Similarly, the results of Akpinar’s (2003) study showed that 30
% of teachers do not use the computer to support teaching in educational process. Akpinar (2002b) states that the
majority of Turkish teachers prefer traditional teaching methods to cope with the learning problems of students
rather than computer-based teaching methods. Gomleksiz (2004) point out that although teachers have positive
attitudes towards the use of technology, they cannot use technology at the desired level. According to Asan
(2003), lack of proficiency seems to be one of the most important barriers for common and effective use of the
technologies in educational process.

On the other hand, as stated above, the availability of computer and Internet connection is very high in American
schools. Thus, it is expected that all teachers including social studies teachers might be able to integrate Internet-
based instructional studies into their teaching. However, a study conducted in the state of Missouri among
middle school social studies teachers indicated that only half of the participants used the Internet in the
classroom (Pye & Sullivan, 2001). Another survey, conducted on secondary social studies teachers in the state of
Indiana, indicated that the majority (more than 85%) of teachers who participated in the survey were employing
the Internet in some way for professional use including planning, research and so forth (Vanfossen, 2001). The
data showed that 42.5 % of teachers encourage students to use the Internet to gather background information
while 38.5 % of teachers themselves use the Internet frequently for this purpose. The data indicated that the
second common reason for using the Internet among teachers is to gather information for lesson planning.
Slightly more than half of the respondents indicated that they use the Internet for this purpose “occasionally”
while almost 20% of them use the Internet “frequently” for this purpose. Therefore, it is clear that teachers use
the Internet basically for personal purposes such as to find information and other resources, and to gather
background information for planning rather than in teaching and learning activities in the classroom.

Accordingly, Vanfossen’s survey shows that “developing WebPages for lesson” or “taking students on a virtual
trip” are the rarest Internet uses among the teachers who participated in the survey. Only 12 % of the participants
developed web pages for lessons occasionally and slightly less than 7 % of the participants took students on a
virtual trip.

WEBQUEST

Webquest is one of Internet-supported instructional strategies used in the social studies classroom. “A webquest
is a structured exercise is created by teacher that asks students to solve a problem or find an answer to a question
or questions by finding information on the web” (Zukas, 2000, p.68). Webquest, developed in the mid-1990s by
Bernie Dodge at San Diego State University, (Teclehaimanot & Lamb, 2004; Zukas, 2000) has become one of
the most popular form of internet use in the classroom. Webquest is defined as “inquiry-oriented activity in
which most or all of the information used by learners is drawn from the web... designed to learners time well,
focus on using information rather than looking for it, and to support learners thinking at the levels of analysis,
synthesis and evaluation” (Educational technology Department of San Diego State, 2001; as cited in Whitworth
& Berson, 2003, p.480). Thus, webquest is an inquiry and problem solving oriented instructional strategy in
which students can construct their own knowledge and truths (Zukas, 2000).

March (2003) points out that the best webquest motivates students to see richer thematic and conceptual
relationships, to provide the real world learning, and to reflect on their own metacognitive skills which are very
important to evaluate at the level of higher-order thinking. According to March (2003), scaffolding is at the heart
of the webquest mode and can be used to apply such approaches as constructivist strategies, differentiated
learning, and situated learning.
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TELECOLLABORATION

Telecollaboration can be used efficiently in communication process between students, teachers and faculty
members in a distant place. Telecollaboration allows students from one classroom interacting with other students
in a distant class and has the potential to offer effective communication and educational experiences for students.
According to Driscoll (2000), collaborate technologies are now finding their way into instruction to support
learning of students engaged in a learning task as members of a group. Collaborate technologies can be designed
for use within a classroom, across classrooms, and outside of classrooms. In this way, students can communicate
to others within and outside the immediate learning community.

Harris (1999; as cited in Whitworth & Berson, 2003) pointed out telecollaboration can not only support global
education by exposing students’ contrary opinions, perspectives, beliefs, experiences, and thinking processes but
also encourages students to compare, contrast, and/or combines similar information collected in similar
locations. “Students have begun to cooperate with each other on world issues and research topics of interest
compiling them into multimedia presentations and participating in online national and international summit
meetings with classrooms around the world “(Quesada, 1996; as cited in Whitworth & Berson, 2003, p. 481).

According to Lee (2001), telecollaboration seems to support to social constructivist learning environment. As
Lee asserts, Vygotsky’s self regulated learning approach can be used for teaching and assessing analytical,
creative, and practical thinking via e-mail project. According to Vygotsky’s social constructivist view, students
construct knowledge by involving in social contexts such as interacting with peers, teachers, experts, and
classmates. In a telecollaborative learning environment, students can have an opportunity to build their own
knowledge through the interaction going on between their peers and teachers. That seems to be a representation
of Vygotsky’s social constructivist learning environment.

CONCLUSION

As Berson (1996) asserts, one of the major purposes of social studies is to promote effective citizens who posses
the critical thinking and decision making skills to function in a democratic society. Thus, reflective inquiry,
problem solving and decision making skills are considered essential for the contemporary social studies
education. Research shows that computer- and Internet-supported teaching strategies have crucial roles in
facilitating the development of students’ critical thinking, problem solving and decision making skills (Berson,
1996; Rice & Wilson, 1999).

In this paper, a number of computer-based instructional strategies used in the social studies education are
reviewed. It seems that the Internet has become the most popular one among all computer-based instructional
strategies in the social studies classroom. It is clear that the current development in telecommunication
technology makes the Internet more accessible to anybody. Furthermore, Internet use is not a difficult task when
compared to other software programs. Therefore, it is not surprising why teachers use the Internet.

In addition, social studies content requires substantive content knowledge and the Internet is a great source for
this. The Internet provides a wide variety of sources, which represent different points of view. Using sources,
which represent different worldviews is one of the best ways to foster students’ critical thinking, creative
thinking, problem solving and decision making skills. However, literature review shows that teachers use the
Internet basically for personal purposes such as to find information and other resources, and to gather
background information for planning rather than a teaching and learning activities in the classroom.

On the other hand, other strategies such as database development, games, multimedia, hypermedia, webquest and
telecollaboration also significantly contribute to students’ critical thinking, problem solving and decision
making skills. Moreover, these kinds of strategies might foster students’ creativity because these strategies
require creation and construction abilities and ideas from students.

In our opinion, all computer-based instructional strategies somehow reinforce the constructivist classroom
environment. However, social studies teachers still are not comfortable with applying all or some computer-
based instructional strategies. We believe that a follow up study can be done to review the beliefs and attitudes
of social studies teachers toward these strategies. The results of the study might reveal the reasons for the lack of
using computer-based instructional strategies among social studies teachers.

In addition, there is still need for research in the field of technology and social studies, particularly how the

usage of new and innovative ways of integrating technology into the classroom impacts outcomes of learning
(Whitworth & Berson, 2003).
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ABSTRACT

The purpose of this study is to review the changes that computers have on mathematics itself and on
mathematics curriculum. The study aims at investigating different applications of computers in education in
general, and mathematics education in particular and their applications on mathematics curriculum and on
teaching and learning of mathematics. There are three broad categories of the applications of computers in the
field of mathematics education: computer assisted instruction (CAI), student (educational) programming and
general purpose educational tools such as spreadsheets, databases and computer algebra systems (CAS). This
study presents a historical background and attempts to describe the paradigmatic shift in the use of computers in
mathematics education from behavioristicly oriented CAI movement towards constructivist based student
programming movement.

INTRODUCTION

The educational history of computers began in sixties with the realization of its potential to teaching and
learning. That was a period of enchantment. According to Suppes et al. (1968) the change that was to come
through computers could only be compared to the fact that how books had changed the way of people looking at
the world. Computers would change the face of education in a very short period of time by eventually removing
the teacher from the classroom scene. Looking in retrospect, can it really be said that his predictions were
realized? Or is it just a “techno-romantism” (Underwood and Underwood, 1990) to believe that the computer is a
panecea for all of the problems in education. Allthough not having been able to solve all of the problems of
education by itself, this powerful machine, no doubt, will continue to occupy a very central place in education.

A major figure in the history of computers, besides Suppes, in education is Seymour Papert who is famous for
his work “Mindstorms” (1980) which presents quite revolutionary ideas about the place of the computers in
education. He, like Suppes argued that the computer would change the face of education, but unlike Suppes he
advocated the use of the computer not as a teaching machine but as a device to develop learners’ intellectual
skills through writing their own programs to direct the computer and not let the computer direct themselves.

It seems that the effect of computer technology on education is greater in mathematics than in any other
discipline. This may be because of the close links between the two disciplines. In fact the computer science was
a part of mathematics and afterwards gained independence as a sole discipline.

The purpose of this study is to review the changes that computers have on mathematics itself and on
mathematics curriculum. The study aims at investigating the following questions:

1. What are different applications of computers in education in general, and mathematics education in
particular?

2. What are the effects of these applications on mathematics curriculum and on teaching and learning of
mathematics?

COMPUTERS IN MATHEMATICS EDUCATION

Mathematics instruction is among the most explored research area in education. There have been considerably
varied computer applications in instruction (Hatfield, 1984). The teachers of mathematics are confused with the
extensive amount of suggestions on how to teach mathematics with a computer. Teachers’ attitudes towards
computers vary mostly as a function of teachers’ age or years in service. Complete ‘ignorance’ attitude towards
computers still continues, although its magnitude is weaker compared to past years This attitude is mostly
shared by teachers who had had their training before the start of the computer age who have the most negative
attitudes towards its pedagogical use and who insist on using the traditional modes of teaching. Second major
attitude is not being able to abandon their traditional habits completely foreseeing its potential for the future of
education.

Most prevalent and widening attitude is the realisiation and acceptance of the importance of computers for
education.

There are three broad categories of the applications of computers in the field of mathematics education:
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computer assisted instruction (CAI)
. student (educational) programming
general purpose educational tools such as spreadsheets, databases and computer algebra systems (CAS).

This survey of literature revealed that, this categorization is also a historical one, although it cannot be said that
there were sharp shifts from one movement to another. Another important note is that the CAI movement is not
as popular in the Europe as it is in United States.

1. Computer assisted instruction (CAI) and its effects on mathematics curriculum

1.1. Behavior modification programs before CAI

There are two major events that had a great influence on education in general and mathematics education in
particular in 1958 (Dick, 1986). The first one is the Sputnik event, the satellite launched by the Russians. The
other one is the paper presented by Skinner, an influential and famous neo-behaviorist, on programmed
instruction.

Behaviorism is considered to be the theory underlying CAI. Hence, it is understandable that the CAI programs
are mainly behavioral control programs (Hartley, 1981). An example is Skinner’s Programmed Instruction (PI)
which was designed to change the behavior of the learners. Fundamental approach of Skinner was to identify the
desired behaviors, then to prepare situations in which successive approximations of the behavior would be
reinforced. All the students study the so called “linear text", the instructional material used by Skinner. When
students complete the text, they were assumed to have acquired the behaviors required from them. The basic
characteristic of programmed instruction is the small steps approach, meaning the division of the task into small
manageable units, and the immediate feedback given to students from each response they give.

The teaching machine is the box designed to expose the programmed instruction text one frame at a time. It is
commonly considered to be ancestor of the device called the “computer” to be used for educational purposes.
Skinner’s programmed instruction formed a basis for the computer assisted instruction movement (Dick, 1986).

Among several other trends Skinner’s PI became more widespread than the others. Other major movements in
that tradition which followed PI chronologically were Glaser’s individually prescribed instruction (IPI) and
Keller’s personalized system of instruction (PSI). Both approaches contributed to the individualization of
instruction movement in similar ways. In Keller’s (1968) PSI there were self-paced courses in which students
were required to master successive unit tests. Bloom’s (1976) is considered to be the last widespread
individualized approach to instruction, before computer assisted instruction movement. The method involve the
mastery of certain subject area (e.g. trigonometry) before passing to another.

According to Hilgard (1986) these approaches to instruction had important consequences for educational
psychology.

. the individualized instruction based on the idea that best learning outcomes can only be obtained with
one to one tutoring approach. The claim related to those behaviorist models of instruction was that they could
provide learning environments closer to one-to-one tutoring (Bloom, 1976).

. the diagnostic teaching which is based on the immediate feedback obtained from the responses of
students to the questions being asked during the instructional process.
. the step-by-step approach they presented in the instruction of a certain learning task. Those programs

advance in a way such that one sub-task followed the other, in other words one frame at a time as in teaching
machines. Therefore, in each step, what is expected from the user should be specified in terms of observable
behaviors.

According to Mager (1962) a behavioral objective has four basic components. The first component is the actor
or the learner who is supposed to act in the prescribed manner. Second component is the behavior itself. The
condition(s) under which that action would occur and the criteria to judge if the behavior is applicable are the
third and fourth components respectively.

1.2. The types of CAI programs

CAI means, in broader terms, the use of a computer to provide the course content in the form of drill, practice,
tutorial, and simulations. Demonstration, testing, information, and communication are the main facilities
provided by CAI. Hatfield (1985) counts eight basic types of CAIL The first type of CAI includes “drill and
practice” programs. Here, the students rehearses different elements of teaching and develop related skills. They
are presented to students in the educational softwares produced for school and home computers. That type of
program relies heavily on positive reinforcement. That means, a reward follows a correct response, negative
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reinforcement is also used but not frequently. A good example for drill and practice programs are the ones
designed to help children learn multiplication tables. The drills might be presented to students with a car race
game for instance. The rule is simple: the refuelling of the car depends on the correct answer the student gives to
a multiplication question

Besides drill and practice facilities the use of “computers as tutors” are as widespread as the former. The tutorial
programs are the one designed to teach basic concepts or methods as well as certain subject in mathematics for
instance. Those type of programs try to behave like a good stimulating teacher. It involves explanations,
questions, as well as feedback and correctives. For example, when the user asks for help in a certain step he/she
may need help for handling the problem.

The third type,” simulation” is really a very useful advantage that CAI provides for the users. It is the facility to
set up the reality in the classroom, which makes CAI very attractive for the users. This feature of CAI presents
great advantages for the science curriculum. With this way, experiments that are difficult, time consuming and
costly could be realized in the classroom (Watson, 1984). It is also useful in the mathematics curriculum. Many
of the three dimensional objects that are very difficult to be visualized by the students. These objects can, then be
presented to the learner through the screen of a computer.

“Gaming”, the fourth type of CAI is the most stimulating use of computers. These programs are a kind of
simulation offering competitive situations in which one or more persons can play and win. That does not mean
that all games are educationally useful. The stress here is upon the ones that produce worthwhile learning
situations related to the objectives contents and processes in the mathematics curriculum (Hatfield , 1984).

They are other types of games which are not necessarily based upon a winning and loosing theme. Such
programs give opportunity to the user to work as team and explore the environment with other team members.
For instance the game DEFCIT asks to form two themes, both having the goal of balancing the budget (Watson,
1984). The programs really offer great opportunities for the mathematics students to work within a co-operative
environment to learn difficult mathematical concepts.

The idea that games can be used to enhance the learning of mathematical concepts stems from two different
views (Dugdale 1985)

. "Making mathematics fun": mathematics is uninteresting and difficult. It can be made easier and
enjoyable by playing computer games.
. By providing the structured environments with which students manipulates things in mathematics:

mathematics is useful and interesting.

1.3. Effects of CAI on mathematics teaching and learning

The view that complex learning behaviors comprise of a network of stimuli response associations is the
fundamental idea underlying the application of CAI programs. This idea has been the natural continuation of the
behavioristic mode of teaching.

Hartley (1981) stated that the stimuli response bonds are established by providing positive reinforcements such
as knowledge of results. Then, it was the teacher (or the organiser of the instruction) who was responsible for the
selection and arrangement of content to help the desirable responses to be elicited. Then, this process leads to the
discovery of feedback, the message which follows the response made by the learner. This, in fact acts as a
positive reinforcement for the learner. It is also the information which shows the error and informs the student to
correct this error. This is called feedback-corrective cycle. Learning takes place by rewarding the correct
associations by questions and answers (Howe and du Boulay, 1981) which is known as the reinforcement
learning.

CALI also brings the possibility that student interaction with the computers may result in less interaction with the
teacher and the classmates. This, in fact is very harmful for the process of socialization provided by the school
environment. Most of the applications of CAI have been based on the individualized learning, one student
working with one computer. The model proposed by Johnson et al (1978) was a group based model. They found
that the co-operative CAI was far more effective compared to the individualistic CAI approach in mathematics
and concluded that the assumption being “all CAI should be individualistically oriented" is not a valid argument.

Hartley (1977) was the first person who meta-analysed the findings of CAI on mathematics achievement (in

Kulik et al, 1983). He found that CAI had a significant effect (effect size 0.41) on the achievement levels of
primary and secondary school mathematics students. Burns and Baseman (1981) also reviewed the findings on
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the effect of CAI on mathematics achievement. The effect size he found was almost the same (0.45 for tutorial,
0.34 for drill and practice) verifying the results of previous analyses.

In brief, this review of literature revealed that most of the CAI studies and reviews of those studies, as expected,
were done in the USA, most of which suggested the effectiveness of CAI It must be noted, however, that main
focus of those studies are generally easily observable measures such as achievement, not more complex
phenomena such as cognition

2. Student programming and its effects on mathematics curriculum

2.1. Its origins and philosophy

Student programming movement started from the realization that there are strong connections between thinking
processes of learners during writing their own computer programs and many aspects of mathematical thought
(Hatfield, 1985). Its main assumption is that, computers can help students in learning certain mathematical
topics by programming the computer which can be considered as an anti thesis to CAI. Most CAI programs
were criticized because they were mainly drill and practice based which could unlikely ‘relational
understanding’ (Skemp, 19??) of the content presented.

Seymour Papert, an influential figure in this movement, proposes that, the use of computers as teaching
machines gives nothing to students (Papert, 1980). “Programming the computer, not being programmed by it"
was his motto. He also argued that the students can develop their thinking skills through writing their own
programs rather than using programs that were developed for them previously. Underwood and Underwood
(1990) note that the open ended programs like LOGO for instance are like pencils and bicycles, in the sense that
they are tools to make students reach the ultimate goal: to develop thinking. CAI programs are criticized in the
sense that they have known and well defined goals which inhibits discovery.

Sstudents sometimes give right answers for wrong reasons or wrong answers may be the result of rational
thinking (Dubinsky and Tall 1993). This statement is a brief summary of the new paradigm of learning.
Learning can occur by giving the student the opportunity to construct their own knowledge. This could be
provided by a rich computer environment with which the students can develop new mathematical ideas and play
with them. Another important feature of computer environments is their power in making abstract ideas more
concrete. The computer promotes the minds of the children, causing a shift from concrete to abstract, iconic to
symbolic (Kelly, 1984). Computers also assist the child to develop abstract modes of learning to direct them to
higher levels of conceptual understanding. Through design, coding and revision, and debugging of a new
computer program students can have an opportunity to develop higher mental skills such as deductive reasoning
and problem solving. Therefore, it becomes more crucial now to incorporate computer programming into
existing mathematics curricula.

Children should be actively engaged into the activities which they are exposed to (Kelly, 1984). In that way the
learner can use a computer in the positive sense. As opposed to passive learning which is enhanced by the ready-
made packages, the student can have better learning experiences. Kelly labels CAI programs as “second-hand
programs which have been prepared for them by others."

Underwood and Underwood (1990) criticises the use of computers as teaching machines in that it encourages
passive learning which result in undesirable outcomes. On the other hand students can understand conceptually
rather than merely acquiring the facts through programming the computer themselves. The prepositional
knowledge (the facts), and the procedural knowledge (the algorithms) are less important than the relational
knowledge (the process and the insights of the subject) (Kelly, 1984). The computers is a very suitable tool to
provide opportunities for the learner who asks “why" rather than “what" or “how”. Papert (1980) pointed out that
education has to change its attitude towards the learning process. A shift is seriously needed from quantitative
knowledge towards qualitative one. The important thing, then, is not to have more knowledge but doing
something with the existing knowledge.

Papert (1980) also noted that the traditional curriculum which he calls “the worksheet curriculum should be
abandoned as quickly as possible and allow minds of the children develop through the exploration of computer
stimulated microworlds. This necessitates a revolution in the educational practice all over the world.

Salamon (1988) draw attention to the major misuse of computers. that is, the distinction between machines that
work for us those that work with us. In the first category there is drill and practice programswhile in the second
the use of computers as programming devices

(in Underwood and Underwood, 1990).
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2.2. The effects of student programming on mathematics teaching and learning:

There are two basic traditions in programming. They have their own philosophy and teaching styles (Cope and
Walsh, 1990). The first one is the BASIC-PASCAL tradition. The other tradition, LOGO is rooted from the
artificial intelligence and supported by Piaget’s cognitive development theory (Papert, 1980).

2.2.1. BASIC

Although it is not widely used any more, BASIC had a strong impact on mathematics education in the previous
years. It is indeed an easy language. Students could write their own programs to explore mathematical ideas.
They could be used for the purposes of problem solving, investigation and practical work. Although its
applications were very limited, it was and (may be) is being used because of its ease of use.

2.2.2. LOGO

Seymour Papert in 1970 wanted to design a computer language that is suitable for children, not able to use
complicated programming languages such as BASIC and PASCAL. It should be easy to manipulate and have the
power of a structured programming language.

LOGQO, the outcome of this effort, is a general purpose programming language. The programs in LOGO can be
written to perform different tasks. It can be used to write programs across many different subjects in the
curriculum. mostly in mathematics. The turtle geometry, a part of LOGO helps young children program the
computer. It is used to draw whatever the learner likes, such as geometrical figures.

Programming in LOGO combines with use of microworlds. Then through programming certain problem area can
be explored. With LOGO children are assumed to develop useful practices as a result of programming in
microworlds. Contrary to the other programming languages, LOGO is often taught in an open ended and child
centred fashion. The learner himself /herself gives directions to his /her learning. Children using LOGO develop
a knowledge of how programming works through testing hypothesis.

The Mathematical Association (1992) lists different uses of LOGO across mathematics curriculum.

. the concept of ratio, for instance, is easier with LOGO graphics (p 47).

. the idea of measurement: distance on a floor can be described in terms of units of

. moment of a robot toy (p 45).

. the perception of a function as a procedure taking a number as a input and after an algorithm giving the
output (p 154).

. natural number concepts can be developed through guessing the number. Computer generates a random

number student makes prediction the program gives a feedback for the accuracy of that prediction. With that
way, student gets closer to the number and finally finds it (p 45).

. the program comments “turn” and “corner” changes the direction of moving object helps the
understanding of the concept of the angle (p 29).
. It is very difficult to visualise 3-D objects and draw it on a sheet of paper. It is an easy test in LOGO.

Indeed LOGO can produce 2-D representations of 3-D objects. For instance the turtle can move in the directions
as if it is moving in 3-D space.(p 34)

The early findings of Papert (1980) indicated that LOGO had an effect in improving cognitive skills. Clements
(1983) also found that LOGO was also effective in problem solving skills. Clements and Gullo (1984) compared
the effects of CAI and computer programming on young children’s cognition, and found that programming was
more efficient than CAI in various measures of cognition, such as reflectivity and divergent thinking. Roblyer
(1989) reviewed 82 studies to provide information about the effect of computer use in schools on student
achievement, attitudes, dropout rate, and learning time. The effects of Logo applications on problem-solving and
general thinking skills were found to be significant.

3. Mathematical tools in mathematics education

By tools what is meant is the computer packages by which the learner can develop his/her thinking skills. In this
context the spreadsheets such as excel, computer algebra systems (CAS), the databases, communication
facilities, word processing will be analysed. Those are the tools that are used in the educational computing.

There were very optimistic expectations from student programming moment. But the realization of the fact that it
failed to satisfy these expectations caused a shift towards general purpose software tools such as databases and
spreadsheets (Case & Walsh, 1990). As stated in the Mathematical Association report (1992) these general
purpose packages present an alternative vehicle for programming. The skill in the handling of the algorithms
which is the essential parts of programming can be developed by the use of these spreadsheets and databases.
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The Mathematical Association (1992) summarises different uses of spreadsheets in the mathematical curriculum.

. drawing graphs (p 59) comparing the graphs of y:x2 and y:x3

. finding the second and thirds roots of numbers through iteration. Finding for instance, length of the
inside edge of cubicle box given the volume numerically (p 62).

. calculating the area under a curve ( p 87).

. introducing the function concept (p 57). For example, a set of numbers in one column and another set of

numbers in another column can be represented by the symbols x and y. The function can be defined as relation
between two sets of data.
. solving differential equations.(p 90)

With the use of spreadsheets data handling can be done in a minimum amount of time and effort, allowing the
students interact with the data focus on the interpretation of it. Hence, children can understand data more easily,
so they can get rid of many unnecessary calculations which inhibit the learning of important mathematical
concepts which are the main objectives of a mathematics lesson.

Computer spreadsheets which are readily adaptable for problem solving, can also enhance the user's insight into
the development and use of algorithms and models, free students from being hampered by laborious
manipulation of numbers, and allow students to see the progression of calculations on the screen as they are
generated (Masalsky, 1990)

Malara et al. (1992) in a review about the use of spreadsheets in teaching typical topics in high schools such ass
algebra, calculus, and statistics and concluded that there are many advantages as well as problems (in Dettoori et
al., 1995). One particular problem; according to Dettori et al. (1995) is with the use the sign “=* differently in
algebra and in computer languages. In the former it represents an equality while in the former it is a relation.
This problem may cause misunderstandings in the learning of algebra.

In their analysis about the use of spreadsheets in algebra Dettori et al. (1995) conclude that spreadsheets are very
useful tools in the introduction of many algebraic concepts. With the use of these tools they can understand
meaning of “solving an equation” and can learn the concept of “approximations”.

Sutherland (1993) investigated the effects of participation in computer spreadsheet sessions on learners’
understanding of mathematical symbols, and found that participation improved students' attitudes toward
problem solving. According to Nevile (1995) the spreadsheets are useful tools for the students to understand
processes in the problem solving situation, and that they can recognise that codification and symbolization in
word problems is not arbritary.

Databases are organizational structures into which information is placed and from which the information can be
retrieved. These programs can provide cognitive experiences for the user.-Databases are useful in stimulating a
process oriented curriculum (Underwood and Underwood, 1990). Brown and Howlett (1994, in Underwood et
al., 1994) list the arguments for the educational uses of databases which include stimulating the ability to classify
objects and symbols, facilitating multiple representation of data (e.g. a numerical data can be represented by a
straight line), developing the ability to compare data, encouraging skills in the selection of the data and modes of
representing it, developing questioning skills and the understanding of scientific method.

Computer Algebra Systems (CAS) are digital devices used to manipulate symbols. Monaghan (1995) lists five
basic things that a CAS can do, which include simplifying algebraic expressions, doing calculus.(calculate limit,
integral etc.), evaluating functions in several areas such as statistics, physics, and engineering,, doing matrix
algebra, and analysing two or three dimensional objects (Cartesian or polar or parametric representations). The
computer packages like Derive, Mathematica, Mathcad, Mathlab, and Maple are all included in this category.
Their difference from the spreadsheets lies on the fact that these programs are specifically designed for solutions
of mathematical problems with which students can enhance their learning.

All computing technologies in general and CAS in particular offer many opportunities for the mathematics
curriculum in designing new ways of teaching mathematics topics, making advanced topics more easily
understandable, providing a different approach to thinking about a particular topic and working more effectively
in modelling and the applications (Rothery, 1995).
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With the use of such packages many aspects of teaching and learning will be affected and that they have the
power to change the nature and sequence of the mathematics curriculum. Traditional skills that were taught the
students will not be taught any more in the near future, since the skills can now be performed by these packages.
CAS can act as a bridge between teaching and learning by matching the teachers’ program of work to students’
learning. Maximising a cone (p 333), devising parametric equations for a family of curves (p 336), and graphical
representation of derivatives (p 340) are some of the topics that can be taught by using computer algebra systems
(Rothery, 1995).

Hunter et al. (1995) in a study in which used a computer algebra system in the topic “quadratic functions” with
14-15 year old students found out that graphical work could not be made easier by the use of CAS in graph
sketching or drawing, or through computer generated graphs and that a CAS is advantageous in learning abstract
algebra if the students are mathematically ready to use it.

SUMMARY

Computer science had separated from a mathematical logic, and gained independence. That means the
improvements in computer science are changing mathematics Hence mathematics education is changing. It
caused the revision of the mathematics curricula in many of the leading countries in the world.

This survey of literature indicated that various computer applications in mathematics education contributed
greatly to classroom practices. But the limitations of a computer should be kept in mind that it will not solve all
deep-rooted problems of mathematics education.
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ABSTRACT

With the amount of research and research journals available on the subject, it may seem like we have established
many ‘facts’ and ‘truths’ about technology and pedagogy. More realistically, the ‘truth’ is that we are only just
beginning to learn within and about the young field of educational technology (understanding the adoption, use,
and impact of technologies such as computers in education). One important question we now face relates to
understanding what makes a good technological innovation in education. Drawing on past and present research,
it is crucial to re-examine the roles of pedagogy and people (innovators, educators, and learners) in technology
innovations. In this paper, I describe both processes in detail. I conclude with implications for research and
practice.

WHAT DO WE KNOW ABOUT GOOD TECHNOLOGY INNOVATIONS FOR EDUCATION?

With the amount of research and research journals available on the subject, it may seem like we have established
many ‘facts’ and ‘truths’ about technology and pedagogy. We have evidence that technology helps motivate
certain children, particularly those with special needs (Bamberger, 1999; Englert, Zhao, & Ferdig, 1998).
Technology provides students access to places and information they may not have had access to before (Hall,
1999). Students more productively navigate complex, ill-structured domains when they use tools such as
hypermedia and multimedia (Spiro, Coulson, Feltovich, & Anderson, 1988). Add the available research to the
enormous amount of time and money designated each year for technology implementation, and an outsider
might be convinced we have gained many ‘facts’ and ‘truths’ about the role of technology in education.

More realistically, the ‘truth’ is that we are only just beginning to learn within and about the young field of
educational technology (understanding the adoption, use, and impact of technologies such as computers in
education). As can be expected, we have ten questions for every one answer. Why do certain teachers adopt
technology quickly while others refuse to implement it? What are the benefits and constraints of teaching and
learning online? Do media such as computers directly impact a students’ educational development or is it
merely the instructional design afforded by the medium? How much Internet access should students be given?
Do technologies fundamentally change a teacher’s practice or merely make it more efficient?

All of these questions can potentially be encapsulated by (and are superimposed within) the caricatured battle
currently waged in the field of educational technology. One side of the divide consists of technology-driven
educators soap-boxing the classroom-changing benefits of computer implementation. The other side is made up
of technology critics voicing the concerns and warnings of yet another unjustified panacea for education.
Although this dividing line is obviously more blurred and the differences more complex than portrayed in this
story, the ideologies undergirding each side are very real in the academic literature and the policy decisions in
our schools (Agostino, 1999; Berrien, 1998; Cuban, 1986; Oppenheimer, 1997; Reeves, 1999). Technology,
whether seen simply as devices with a central processing unit (CPU) or most recently as the Internet and
multimedia, is seemingly under scrutiny for some inherent abilities to help teachers teach, help learners learn,
and to fundamentally change the social and educational context of classrooms.

Rather than taking sides in this debate (labeled a futile approach by Thomas Reeves in a keynote address at
EdMedia 99 (Reeves, 1999), we return to our original question—what do we really know about good
technology innovations in education? Many would define ‘good innovation’ as one that improves performance,
successfully meets a pre-defined plan, or one that solves an educational problem. For instance, a good
innovation would use technology to help students become better readers. Or, a good innovation would increase
SAT scores after continued computer use.

It is crucial for designers and developers to understand two main building blocks upon which ‘good’ innovations
are created: Good Pedagogy & Good People. A good innovation is one where technology and pedagogy are not
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separated. A good innovation also engages a process that enhances the relationships among innovator,
educator, and learner.

The main purpose in defining a good innovation is to ensure a deep and complete enough analysis so that: a)
cognitive changes, whether they exist or not, can be explained in relation to the person using the technology in a
curriculum, rather than explaining it as an intrinsic quality of the technology itself; b) stronger and more
definitive claims can be made about the instance of implementation; and c) educators are provided with more
comprehensive information about what and how to train future teachers or in-service teachers learning
technology.

GOOD PEDAGOGY

What do we really know about technology and education? We know that a good technology innovation is one
that is integrated with academic content and good pedagogical practice. Technology research provides
evidence that even without the interaction of more knowledgeable others, prior pedagogical goals, or a strong
teaching program, children may construct their own curriculum and their own purpose for classroom
technologies (Webb, 1996). However, technology use in the classroom is not necessarily an end in and of itself
(except, perhaps, in the case of an instructor teaching a computer course), nor should it be left up to chance as to
whether the student uses it as a medium in learning. In most cases of chance, instructors and students leave the
machines to gather dust (Kinzer & Risko, 1998; Miller & Olson, 1994; Webb, 1996). In other scenarios,
technology plans without pedagogical considerations result in mindless technology ‘checklists’ devoid of any
strong ties to curriculum (i.e., keyboarding, word processing, and desktop publishing skills learned by the end of
the third grade) (Berrien, 1998).

What does it mean, then, to create an innovation steeped in academic content and practice? Mainly it entails
tying it to learning theory to create authentic and engaging activities for students. From a social constructivist
perspective, this means:

1) The innovation must be imbued with authentic, interesting, and challenging academic content (at the high end
of the students’ Zone of Proximal Development).

2) Participants must have a sense of ownership.

3) There must be opportunities for active participation, collaboration and social interaction.

4) The curriculum and technological tools must provide chances for the creation of artifacts in a variety of ways.
5) Publication, reflection, and feedback play a key role throughout the project.

Authentic, Interesting, and Challenging Content. Authentic content refers to content that is meaningful,
worthwhile, feasible, and anchored in a real-world problem (Newman, Secada, & Wehlage, 1995; Blumenfeld,
Krajcik, Marx, & Soloway, 1994; Englert et al., 1998; Krajcik, 1994; Scardamalia & Bereiter, 1991). Albanese
states that this type of learning is an instructional methodology characterized by the use of problems as a context
for students to learn problem-solving skills and acquire knowledge about the topic they are studying (Albanese
& Mitchell, 1993). Kolodner (Kolodner, 1997) adds that students learn in these situations “by having rich
experiences that motivate the need to learn and that give them a chance to apply what they are learning” (p.61).

It is important to have authentic, real-world problems because they are interesting and meaningful to the students
and thus engaging. “Designers of successful classroom interventions must make sure that they are engaging
enough to seduce children into the world of learning...Once ensnared, it may be possible to guide students
toward the intrinsic rewards that follow from self-initiated disciplined inquiry” (Brown, 1992, p. 173).
Interesting problems, in turn, create significant missions for the students to fulfill; learning occurs in the context
of carrying out that mission (Kolodner, 1997).

Along with being authentic and interesting, content that is supported by technology must be challenging to the
students. A main tenet of Vygotsky’s theory is the importance of aiming instruction at the upper boundaries of a
child’s ‘Zone of Proximal Development’ or ‘ZPD’ (Brown & Ferrara, 1985). The ZPD is defined as: the
distance between the actual developmental level as determined by independent problem solving and the level of
potential development as determined through problem solving under adult guidance or in collaboration with
more capable peers. (Vygotsky, 1978, p.86)

In other words, if instruction is too easy for the student, they will lose interest; if it is too hard, they will become
frustrated. The goal is to use content that is at the high end of their ZPD, where learning takes place with adult
guidance or collaboration with more knowledgeable or more capable others. The child still acts as the agent in
the learning activities, but knowledge emerges from the social interactions between the child and the adult or
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more knowledgeable other (Scardamalia & Bereiter, 1991). These other participants scaffold the learning such
that the individual constructs knowledge at a level unreachable by him or herself alone.

A Sense of Ownership. The active construction of knowledge means that the student learns to take on a self-
regulating role in the learning process. This active construction has become the forefront of many education
mission statements, specifically stating: “the self-regulated learner must have a healthy self-concept with a
strong understanding that they, alone, are in control of their learning, mastery of tasks, and attainment of goals”
(Sandford & Richardson, 1997). The emphasis is on student control of their learning, where opportunities for
that ownership are available in the design as well as the solution of the project or problem.

Active Participation, Collaboration, and Social Interaction. Closely tied to the idea of the Zone of Proximal
Development is the notion that good innovations must provide opportunities for active participation,
collaboration and social interaction. Active participation has seemingly become a catch phrase in any learning
theory that opposes itself to “traditional didactic approaches to education, which seem to be based on an
assumption of direct transfer of knowledge from teacher to student, without an intervening constructive process”
(Scardamalia & Bereiter, 1991, p. 38). In other words, knowledge is not transmitted from the expert to a passive
learner; rather, learning is an enculturation process where knowledge is actively constructed within the student’s
ZPD with the help of more capable others (Brown, Collins, & Duguid, 1989; Rogoff, 1994). This active
participation takes place as students talk, write, relate, and apply among other things, and is present in both the
design of the problem as well as the design of the solution (Chickering & Gamson, 1987; Kolodner, 1997).

Regardless of who or whom is the more capable other, technology can support the active construction of
knowledge and eventually the taking over of the self-regulating adult role in the social learning relationship.
Innovations that espouse active learning, collaboration, and social interaction also offer opportunities for new
types of relationships between teachers and students—Ileast of which is the proverbial move from ‘sage on the
stage’ to the ‘guide on the side’ (Batson, 1993). Finally, as “learning occurs through centripetal participation in
the learning curriculum of the ambient community” (Lave & Wenger, 1991), innovations become promising
tools insomuch as they provide space for the creation of learning communities. Those communities, places
where students can try out ideas and challenge the ideas of others, are both supported through and emergent from
interactions with technology such as computers (Krajcik, 1994; Resnick, Rusk, & Cooke, 1999).

The Creation of Artifacts. Good innovations must offer a variety of opportunities for the creation of real
solutions and artifacts in response to those problems. Michael Cole (Cole, 1996) states: “an artifact is an aspect
of the material world that has been modified over the history of its incorporation into goal-directed human
action” (p. 117). In social constructivist thought, these artifacts are integral and inseparable components of
human functioning (Engestrom, 1991; Prawat, 1996). The creation of those artifacts allows students to learn
concepts, apply information, and represent knowledge in a variety of ways (Blumenfeld et al., 1994). Those
artifacts, in turn, represent students’ understanding of the problem, resulting solutions, and emergent states of
knowledge (Krajcik, 1994).

Publication, Reflection, and Feedback. Students having a chance to publish, reflect, and receive feedback on
their efforts is essential to a social constructivist model of learning because of what Rom Harré (Harré, 1984;
Harré, Clarke, & DeCarlo, 1985) has called the ‘Vygotsky Space.” His representation helps clarify how learners
“move from using new meanings or strategies publicly and in interaction with others to individually
appropriating and transforming these concepts and strategies into newly invented ways of thinking” (Gavelek &
Raphael, 1996). The Vygotsky Space defines and describes four recursive processes within the individual-social
and public-private dimensions: appropriation, transformation, publication, and conventionalization.

Publication is the process in which student knowledge, understandings and strategies are made public so that
others can respond. Artifact creation and the opportunity for publication are important ingredients in good
innovations for three reasons. First, through publications, teachers and researchers “can infer the process by
which students transform meanings and strategies appropriated within the social domain, making those strategies
their own” (Gavelek & Raphael, 1996) p. 188). Second, publishing makes material accessible to subsequent
reflection and analysis, allowing students to revisit and revise their artifacts, thus enriching the learning
experience (Bruner, 1996; Krajcik, 1994; Olson, 1994; Olson, 1998).

A third reason publication is important refers back to the need for a good innovation to consist of challenging,
academic content at the high end of the Zone of Proximal Development. Assistance from a more capable or
more knowledgeable other in the ZPD is referred to as scaffolding (Wood, Bruner, & Ross, 1976).
“Scaffolding characterizes the social interaction that occurs among students and teachers that precedes
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internalization of the knowledge, skills, and dispositions useful for all learners” (Roehler & Cantlon, 1996).
Publication offers the opportunity for feedback; feedback, in turn, scaffolds a learner in their quests for
knowledge construction, knowledge integration (Linn, 1991), higher-order thinking, and self-regulatory
behavior.

GOOD PEOPLE

What do we really know about technology and education? We know that a good technology innovation is one
that views implementation as a process catering to the relationships between innovator, educator, and learner.
In the last section, I presented research that demonstrated evidence of the necessary but potentially reciprocal
relationship between technology innovation and pedagogy. That first requisite highlights technology innovations
as tangible hardware or programmed software that act (at least in one manner) as cognitive tools. They scaffold
and support students’ learning and student learning environments when they are permeated with good pedagogy.
However, a good innovation is also a process of creation, implementation, and use by innovator (developer),
educator, and student. A good innovation is consequently defined in relationship to what it is as well as how it is
implemented.

Technology innovation is more than just a hardware and/or software product—it is also a process. That process
is not just a matter of the amount of time it takes to develop the product; rather, it is also a matter of how the
product is implemented (developed, put into practice, taught, etc.) over time. That process can best be defined as
a collection of relationships between the members involved in the innovation, namely students, teachers, and
developers. Therefore, a good innovation, in addition to requiring good pedagogy, also requires good people.
(Saying ‘good’ to describe ‘good people’ makes it sound like I’m referring to some aspect of their character.
Instead, T am describing the way in which they provided legitimate opportunities for growth in a learning
community.)

What does it mean to have an innovation that is implemented by good people? It means having:

1)Innovators who recognize the dialogic nature of innovation implementation.

2)Innovators who interact with teachers and students in genuine ways.

3)Innovators and teachers who understand the flexible nature of both teaching and technology.
4)Innovators who provide opportunities for legitimate participation.

The Dialogic Nature of Implementation. There has been much debate in the field of educational technology
regarding the relationship between technology innovations and established practice (Bromley, 1997; Bruce &
Hogan, 1998; Bruce, Peyton, & Batson, 1993). One side views technology innovations as having the power to
fundamentally transform existing practice (Fishman & Pea, 1994; Papert, 1987). The other side contends that
teachers’ beliefs, school bureaucracy, and other established practices retard, sometimes even negate, the potential
impact of technology innovations (Cohen, 1987; Cuban, 1986).

Good innovations require developers who understand that technology implementation is a bi-directional dialogic
interaction between innovation and established practice (Cziko, 1995; Hawkins, 1987; Zhao et al., 2000; Zhao,
Mishra, Worthington, & Ferdig, 1999). “In this view, neither innovation nor existence is considered the
independent variable. Instead, both are independent and dependent variables, causing changes in each other
simultaneously” (Zhao, Worthington, & Ferdig, 1998, p.2). This dialogic interaction can be thought of as a
‘negotiation’ or ‘improvisational dance’ between the teacher and developer, with each bringing something
special to the relationship (Cliff & Miller, 1997). The teacher brings knowledge of pedagogy, academic content,
and pedagogical content knowledge (i.e., how to teach, an understanding of mathematics, and how to teach that
understanding of mathematics). That knowledge helps developers create innovations imbued with good
pedagogy. The innovator brings cognitive tools that support teaching and learning as well as a more complex
understanding of the potential uses of technology. The concept of negotiation reminds both groups that they are
entering into a dance, with the intended outcome being a recursive, dynamic creation of technology that supports
pedagogy and pedagogy that is fundamentally changed by virtue of its integration with technology.

It may sound like ‘technology as innovation process’ refers to the time and effort it takes to carry out a project.
Or, it may appear that a good innovation requires nothing more than knowledgeable people experienced with
teaching and technology. Both of those, of course, are essential. However, the process lives or dies depending
upon the relationships between the people. Even when knowledgeable people work together, it might fail
because the relationships among them are not educationally legitimate interactions. Legitimate interactions, as
described above, are those that are dialogic, genuine, and reveal the flexible nature of both teaching and
technology.
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Genuine Interaction. With some innovations, the technology expert (developer or innovator) is also the
classroom teacher. However, in numerous cases, the developer or innovator comes from outside of the
classroom. This could include technology coordinators, volunteers from local businesses, or educational
researchers examining the effectiveness of new technologies and innovations. External specialists can be
extremely important to the success of innovations, especially if the teacher is uncomfortable with technology to
begin with (Chaney-Cullen & Duffy, 1999). However, additional responsibilities are placed on the technology
expert from outside of the classroom in implementing a good innovation. Namely, developers must understand
the significance of genuine interaction with teachers and students. If an expert is to help implement the
innovation in the classroom, he or she faces a challenge the teacher does not originally have: when the teacher is
the innovator, students have already developed a rapport with the person integrating the technology. This
rapport is important for innovators entering the classroom because building connections with students helps to
develop a community or culture of learning to which the innovation is to be introduced (Rowe, 2000). As
described in social constructivist pedagogy, this community promotes learning as students participate in shared
endeavors with others (Brown, 1994; Rogoff, 1994).

In order to enter into the dialogic interaction and negotiation of implementation, technology experts must also
develop a relationship with the teacher(s) in the classroom. Most in-service technology training models,
generally in the form of short-term after school programs, fail to provide teachers with the opportunities or the
knowledge they need to successfully implement technology into their curriculum (Murray, 1995). Murray
(1995) describes four characteristics of good technology developers and innovators including: a) being peers of
who they are training; b) being effective teachers who can translate technical information to learners of different
levels including novice; ¢) being patient tutors without succumbing to taking over the keyboard; and d) being
available to answer questions promptly.

Genuine interaction with teachers and students is a necessity of a good innovation because: a) the developer acts
as the more knowledgeable other in the learner’s Zone of Proximal Development, thus supporting good
pedagogy; b) interaction facilitates collaboration and social interaction, which helps to sustain the community of
learners; and c) interaction fosters rapport between the members of the innovation. By building rapport,
technology experts enter into a more dynamic and comfortable ‘improvisational dance’ with the existing
participants and practices of the classroom. The role of the technology developer or innovator is highlighted as
someone who supports teacher and student learning by actively participating with the classroom participants in
the innovation rather than consulting at a distance.

The Flexible Nature of Teaching and Technology. An important component of the implementation and
negotiation process is genuine interaction between the participants. This genuine interaction builds rapport and
helps the members develop shared understandings of the knowledge, skills, and dispositions they bring to the
dance. For a developer, one important understanding is the flexible nature of teaching. Learning, from a social
constructivist perspective, is always improvisational and adapting to immediate, constantly fluctuating
circumstances. Therefore, teaching requires continual learning, adaptation, improvisation, and instant decision-
making (Becker & Riel, 1999; Engestrom & Middleton, 1996).

Teachers require innovations that are adaptable enough to meet these changing demands of the classroom. Part
of this need can be alleviated when developers help teachers understand the flexible nature of technology. In
other words, PowerPoint to one teacher is a presentation tool at meeting; to another teacher, it is a way for
students to tell a story. One teacher might use a video camera to record and then reflect on her teaching; for
another teacher, the camera provides a way for students to reflect on their learning. Teachers and developers
need to understand that even with technologies designed for specific purposes, users will create their own
rationale and functions for its use. This chameleon-like flexibility of technology, once appreciated, is a very
useful feature, especially for teachers who might be limited by the amount of technology they have access to.
(As described in the next section, it is also important in assessing the impact of the innovation.)

However, developers can also design the implementation to facilitate and support the flexible nature of teaching.
This design, called component architecture, focuses on producing reusable and context independent software
units (Zhao, Mishra, & Ferdig, 2000). Specifically on the web, a designer can implement multiple,
interchangeable modules to meet the educational goals of the teacher, rather than developing thousands of lines
of code each time a new need arises. These products use server-side software (i.e. mail, video, and web servers,
etc.) and client-side plug-ins (i.e. JavaScript, Java applets, Shockwave, etc.) to offer an integrated suite of multi-
functional tools for teachers and students. However, all of the tools are small modules in and of themselves.
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Chatrooms, space for writing notes and papers, diagram and mapping instruments, and classroom videos are all
separate components that can be exchanged, combined, or separated when a new educational need arises.

A major benefit of this approach for developers is the opportunity to easily and inexpensively create flexible and
pedagogically sound software by adapting ‘modules’ to different purposes and applications. Many of the
components necessary for web-based learning environments are available pre-packaged and free over the
Internet. The component architecture design also facilitates the negotiation process between the developer and
teacher. If a teacher finds a component that does not fit her pedagogy, she can easily replace it with another
without having to throw out the entire innovation (Ferdig, Mishra & Zhao, 2004). Furthermore, the teacher can
play a more significant role in choosing the modules because she no longer has to know how to program in order
to make the components work.

A good innovation requires developers and teachers who understand the flexible nature of teaching and
technology. For developers (and teachers), this understanding entails realizing that users create their own
functions and reasons for using any given technology. Developers can also facilitate the process of negotiation
by creating technology innovations that are based on interchangeable components. In doing so, they also help
teachers appreciate the flexible nature of technology.

Opportunities for legitimate participation. If an innovation is to work for all participants, it must provide
opportunities for legitimate participation. Legitimate peripheral participation, a term coined by Lave and
Wenger (1991), means offering chances to co-participate in the practices of the ambient community, with the
end goal being full participation in that community. “Moving toward full participation in practice involves not
just a greater commitment of time, intensified effort, more and broader responsibilities within the community,
and more difficult and risky tasks, but, more significantly, an increasing sense of identity as a master
practitioner” (Lave & Wenger, 1991, p.111). The goal of legitimate peripheral participation is to allow students
to act as practitioners in the practice they are being enculturated into.

DISCUSSION

I began this discussion by asking, “What do we know about good technology innovations for education?” It
seems like we know a lot, considering both the research available (research articles, journals, books, etc.) and the
amount of money (in the form of grants and bonds) that is allocated for technology implementation in our
schools. Yet, the truth of the matter is that we know very little about the young field of educational technology.
I am referring to both ‘realizing the potential of” and knowledge in the form of strong claims about its use.
Evidence to support that assertion has been documented from three different areas: 1) articles, books, journals,
and research calling for more research to justify the implementation of technology in the schools; 2) calls for
different approaches to research on technology, specifically that which is more comprehensive; and 3) arguments
that abound in the field (and have for some time) regarding the role of technology in education.

Perhaps an answer to the initial question is that we know, or at least are beginning to know, more about what
makes a good innovation. This is an important question for our field because it helps establish and reiterate what
we know, which in turn sheds light on what we still need to learn. Through a critical review of the literature, I
explored how good pedagogy and good people are important components of a good innovation. Are both
necessary, though? There are times when well-designed software helps someone teach because of the built-in
pedagogy steeped into the design of the tool. There are other times when a knowledgeable person can take a
technology and make it pedagogically sound ‘on the fly.” In both cases, one drives the other. We can support
teachers with pedagogically sound technology; and we can learn from teachers who make technology
pedagogically sound. Therefore, they are definitely required, but they tend to be responsible to one another.
One will always require the other; good pedagogy is part of a process and the process includes teaching with
good pedagogy.

CONCLUSION

Good technology innovations are those that are imbued with strong pedagogy and opportunities for growth in the
learning community. Teachers and developers must learn to appreciate the flexibility of teaching, as well as the
ways in which the flexibility of technology can reciprocally support the initial pedagogy and instruction. These
understandings are supported by the design of innovations that are adaptable (as set-forth by the idea of
component-based architectures) and part of a dialogic interaction that promotes mutual growth, change, and
advancement of the technology and the corresponding pedagogical goals.

The field of educational technology has made important advancements regarding understanding the pedagogy
and people behind technology innovations. As evidenced by the research discussed and presented here, active
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participation in authentic tasks using technology, along with people who understand how to legitimately bring
people into the learning community, afford greater opportunities for gains in multiple domains. However, like
many others, I highlight the call for more research related to understanding these technology innovations. We do
not have the evidence we need to justify the expansion of technology in the schools.

Future research needs to continue to broaden the relatively new field of educational technology. We do not have
the accounts we need of the emotional and social responses of students to new educational technologies. We
need to know more about the importance of joining multiple psychologies to understand technology integration.
The task of technology-focused, educational psychologists and teachers, then, is not only to establish more
structured research and teaching agendas, but also to expand the diversity within those inquiries.

More importantly within this research call, if a teacher or educator wanted to assess a technology prior to its use,
pedagogy and personnel would be pre-requisites for answering the question, “Is this a good innovation?” We
change the meaning of the question dramatically, however, if we ask “Is this innovation good?” rather than “Is
this a good innovation?” The latter question directs us toward criteria for evaluating ‘goodness’ from within the
world of innovations (as innovations go, is this a good one?), but the former question forces us to look outside of
the world of innovations—to appeal to some external standard for goodness. Instead of understanding what is
important in the creation of a good innovation, we ask what results demonstrate that the innovation was good or
successful. This question essentially examines the consequences, the outcomes or the performance of the
implementation. Unfortunately, the performance of the technology in the classroom is the one we know the least
about.
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OZET

Bu calismada; toplumlarin hedeflerine ulagmada etkili bir ara¢ olarak kullandiklar1 uzaktan egitim modellerinin
genel yapisi, iletisim ortamlari, teknolojileri ve e-egitimde etkili parametreler incelenerek, Tiirkiye Ornegi
iizerinde durulmustur.

En genis anlamiyla egitim; toplumdaki “kiiltiirlenme” siirecinin bir pargasidir. Egitim formal ya da informal
olarak verilebilecegi gibi, teknoloji ve toplumun talepleri dogrultusunda, 6rgiin veya uzaktan egitim kullanilarak
da verilebilir. Uzaktan egitim, geleneksel egitimden farkli olarak zaman ve mekan kisitlamalarimi en aza
indirgemis, formal bir yapidaki egitimdir (Tiirkiye Bilisim Vakfi, 2003). Ihtiyaca gére birden fazla teknoloji ve
yap1 bir arada kullanilarak, harmanlanmis (blended) egitim modelleri de siklikla uygulanmaktadir. Egitim
modeline karar verilirken, verilecek egitimin maddi boyutlari, 6grenci profili, egitimi verecek kurumun iletisim
ortami, uzaktan egitime hazir bulunurlugu, 6grencinin bu egitime ulasabilirligi, hizmet kalitesi, yazilim ve
donanim gereksinimleri gibi pek ¢ok parametre giindeme gelmektedir. Bu ¢alisma; e-egitimde yukarida sayilan
unsurlarin 6neminin anlatmaktadir. Sayilan faktorler dikkate alindiginda, uzaktan egitim kiiltiirlenme siirecinde
etkili ve optimum ¢oziimler {iretmede dnemli bir yer tutmaktadir.

Anahtar Kelimeler: e-6grenme, etkili parametreler, e-6grenmeye hazir bulunusluluk.

ABSTRACT
In this study; general construction of e-learning types, communication medium, communication technology
infrastructure, security of e-learning systems, and also effective parameters of e-learning were investigated.

Generally, education is a part of duration of cultural development. Education can be given as formal or informal
manner, in the direction of the demands from the society, face to face or e-medium. E-learning is a formal
education which is minimized the contraction of time and location different from the conventional education. In
according to the demand from the society, a lot of technologies and structures are using generally. This structure
is seen as a blended education model. When to decide an educational model, following parameters are very
important: a cost of education, profile of students, communication medium of the organization, readiness
rankings, reachness ratio of students this education, quality of service, requirements of software and hardware,
network technologies etc. To pay attention to these factors, e-learning have vary important role of our life.

Key words: e-learning, effective parameters, readiness rankings

1. GIRIS

Giiniimiizde iilkeler ekonomik refah, bilgi, teknoloji, liretim gibi kavramlar {izerinde hedeflerini belirlemis ve bu
hedeflere en kisa zamanda ulasabilmek igin ¢aba harcamaktadirlar. Bu siiregte yapmalart gereken &devler
farklilagarak artis gostermistir. Bu durum karsisinda 6grenilen bilginin igerigi ve seviyesi de degisim
gostermistir. Kitle iletisim araclarinin yayginlagmasi Diinya iizerindeki degisimi etkileyen en onemli faktor
haline gelmis ve glindeme kiiresellesme ve bilgi toplumu gibi kavramlar: yerlestirmistir. Hayatimizda yerini alan
bu kavramlar ile 6grenilecek bilginin miktar1 artmig ve bilgi ¢ok kisa siirede eskimeye baslamistir (Antalyal,
2004).

Cagimizda basarinin temeli bilgi ve teknoloji seklinde degismis ve daha iist seviyede teknoloji ve bilgiye sahip
toplumlar hem ekonomik hem de politik bakimdan giiclii hale gelmislerdir. Bu potansiyele sahip olan tilkeler
ayni zamanda verimlilik artisin1 da saglamistir. Bu siire¢ icerisinde kisilerin ve toplumlarin alacagi egitimin
igerigi, egitim araglari, yontemleri ve maliyetleri de degisime ugramistir.
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2. UZAKTAN EGITiM VE ILETiSiM TEKNOLOJIiLERINDEKI GELIiSiM

Ik olarak ABD’ de mektupla dgretimden baglayan uzaktan egitimin tarihgesi, 200 yildan fazla bir gegmise
sahiptir. ABD’ de 1900’ lii yillarin basindan itibaren agik dgretim veren lniversiteler kurulmus ve popiilaritesi
giderek artmigtir. II. Diinya Savasi sonrasi Japonya, askerler ve okullarina devam edemeyen 6grenciler igin farkli
yas gruplarina hitap eden uzaktan egitim modelleri gelistirmistir. 1970 ‘li yillarda yasanan teknoloji ve
otomasyondaki gelisim, egitim ortamlarini farklilagtirmistir. Bu farklilagsma siireci, video teknolojisinin yerini
bilgisayar teknolojisi almast ile hiz kazanmistir. 1990 ‘i yillardan baslayarak g¢oklu ortam ve Internet
teknolojilerinin gelismesi paralelinde uzaktan egitimde en hizli degisim yasanmigtir. 2000 ‘li yillardan itibaren
iletisim ortamlart, bilgisayar ag alt yapisi, yazilim ve donanim teknolojilerinde hizla yasanan degisim ve gelisim,
uzaktan egitimi web tabanli ve video konferansa dayanan harmanlanmis egitim modellerine yoneltmis ayrica
giderek mobil egitime dogru yonlenmenin hiz kazanmasina sebep olmustur.

Internet destekli uzaktan egitim; 6grencileri zaman ve mekan bagimliligindan kurtarmasina ragmen, son birkag
yila kadar internet baglantisinin kablolu iletisim ortamlar iizerinden saglanmasi, kablosuz iletim ortamlarinda ki
hiz kisitlar1 ve yiiksek maliyetler gerektirmesi mobil egitimin daha yavas gelismesine neden olmustur. Mobil
egitim; yasam boyu 6grenme, farkinda olmadan 6grenme, ihtiya¢ aninda 6grenme, zaman ve mekandan bagimsiz
O0grenme, yer ve sartlara gore ayarlanan 6grenme gibi avantajlart sunmustur. Mobil egitimde; cep telefonlari, el
bilgisayarlari, diz Uistii bilgisayarlar ve tablet PC ‘ler istemci olarak kullamilmaktadir (Bulun vd., 2004). Bu
egitim yonteminde ozellikle 6grenci 6gretmen etkilesimine dikkat edilmelidir (Terzi ve Celik, 2005)

3. INTERNET DESTEKLI EGITIM TEKNOLOJILERI VE ETKILi PARAMETRELER
Internet destekli / mobil egitim ortamlar1 tasarlanirken, bilgisayar ve iletim ortamlari teknolojisi agisindan
agagidaki siniflama ve parametreler goz 6niinde tutulmalidir (Antalyali, 2004).

3.1. Uzaktan Egitim Tiirleri:
E-0grenmeyi yayin tiirelerine gore Sekil 1 ’de verildigi gibi siniflandirmak uygun olacaktir.

Sekil-1 e-6grenmeyi yayin tiirlerine gore siniflandirma.

3.2. Uzaktan Egitim Yayn Tiirleri:

a) Canli Yayn (Broadcasting)

Es zamanli yayn, tek yonlii ve daha dnceden belirlenmis bir zamanda yapilan yayin tiiriidiir. Bu yayn tiiriinde
genel olarak bir konusmaci ve onu es zamanl olarak dinleyen kisiler bulunur. Tiim kullanict gruplarina es
zamanli olarak ayni yayin sunulur, bu uygulamaya c¢oklu yayin (Multicast) adi verilir. Video konferans ise, iki
yonlii ve canli olarak yapilan yayin tiiriidiir. Her kullanici i¢in farkli bir tekli yaym (Unicast video stream)
kullanilan bu yayin tiiriinde yiiksek bant genisligine ihtiya¢ duyulur.
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b) Talep Uzerine Yaym (on Demand)
Talep iizerine yayinda kullanici istedigi yayim istedigi zamanda izleyebilir. Yayin tiirlerinin yani sira ikinci
6nemli nokta ise sunucu standartlaridir.

3.3. Sunucu ve istemci Teknolojisi:
a) Sunucu Standartlari:

Sunucu standartlar1 kullanilacak uzaktan egitim tiiriine, yapilacak yayimnin tiiriine ve dgretim yonetim sistemine
(OYS) gore farklilasmaktadir. Ayrica sunucunun genel performansi; kullandigi isletim sistemi, bellek (RAM)
miktari, sabit belleklerin erisim hizlari, kapasiteleri ve ¢aligma sistemi, islemcinin basarimi ve sayis1 bakimindan
farklilik gostermektedir. Bu parametrelerin yam1 sira OYS ve egitim uygulamasimin calisacagi sunucunun
basarimini etkileyen faktorlerde su sekilde 6zetlenebilir:

o Sunucunun yerel alan ag1 erisim hiz

Sunucunun uzak genis alan ag1 erisim hizi

Sunucunun iizerinde bulunan igerigin biytikligi

Es zamanli olarak igerige erisen kullanici sayisi

Sunucu iizerindeki disk ve bellek

Isletim sistemi ve islemci basarimi

O O O O O

b) Istemci Standartlar1:
Istemci olarak kullanilacak sisteme bagl olmakla beraber genel olarak asagidaki gibi siniflama yapilabilir.

o Uygulama Erisimi: Istemci standartlar icerigin tasarlandig1 uygulama ve icerigin zenginligine gore
degismektedir. Ses kart1, goriintii kart1 ve bellekler icerikte kullanilan yazilima goére se¢ilmelidir. Yazilim igin
gerekli diger ek uygulamalarinda yiiklii olacag1 ve gereken hallerde ayni anda galisacagi da dikkate alinmalidir.

o Ag Erisimi: Ogrencinin durumu, bulundugu bblge ve yerdeki iletisim ortamu altyapisi dikkate alinarak
buna uygun teknolojilerde ¢alisacak donanim ve yazilimlar secilmelidir. Mobil egitim yapilacaksa daha farkls;
hem boélgesel durum, hem de sisteme bagli donanimsal o6zellikler ele alinmalidir. Yayinda kullanilacak
codeclere ait durum ileride ayrica bahsedilmistir.

3.4. Genis Alan Ag1 Parametreleri:
Uzak genis alan ag1 iizerinden icerik dagitirken gbz Oniine alinmasi gereken parametreler asagidaki gibi
Ozetlenebilir.

o Hiz/Bant Genisligi

Uzak iki nokta arasinda veri iletimi i¢in bu iki nokta arasindaki baglantiy1 saglayacak bir uzak genis alan agina
ihtiya¢ vardir. Bu baglanti tiirleri ya siirekli olarak iletimi saglayan aglar veya ihtiya¢ duyulmasi aninda
kullanilan ¢evirmeli baglantilar seklindedir. Uzak genis alan aglarindaki en 6nemli parametre, bu uzak genis alan
ag1 lizerinden saniyede iletilebilecek veri miktaridir. Bu deger uzak genis alan aginin hizini ya da bant genisligini
tanimlamaktadir. Genel olarak bu birim bps (bit per second) cinsinden tanimlanir.

o Hizmet Kalitesi

Uzak genis alan aglarinda iletim yaparken dikkat edilmesi gereken en 6nemli parametrelerden biri de hizmet
kalitesidir. Ozellikle canli yaymlarda ve diisiik hizli hatlarda hizmet kalitesine dikkat edilmelidir. Diisiik hizli
hatlarda kaliteli bir iletimi elde etmek igin ses ve goriintii tiiriindeki veriler dncelikli olmalidir.

o Yaym Teknikleri
Uzak genis alan ag1 iizerinden egitim igeriginin dagitilmasinda kullanilan yayin teknigi de ¢ok dnemlidir. Yayin
teknikleri agagidaki sekilde 6zetlenebilir:

. Coklu yayin (Multicast / Broadcast): Coklu yayinda birden fazla kullaniciya tek bir stream
gondererek bant genisliginden tasarruf saglamir. Ozellikle canli yayn tiiriinde ¢oklu yaym yéntemi kullanilir.
Coklu yaym kullanilabilmesi i¢in bu tur canli bir yaymi iletecek olan ag iletisim cihazlarmin (6rnegin
yonlendiriciler) "Multicast" 6zelligini destekliyor olmasi gerekir.
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. Tekli yayin (Unicast) : Tekli yayin “Talep Uzerine Yaym Tiiri” i¢in uygun bir yaym teknigidir.
Her bir kullanici igin ayr1 bir stream gonderildigi i¢in canli yayinda bu teknik kullanilmamaktadir. Ayni ortamda
coklu yayin ve tekli yayini bir araya getirmek miimkiindiir.

3.5. Streaming Standartlari:

Bir video dosyasinin ag iizerinden iletilebilmesi i¢in uygun streaming standardi ile kodlanmis olmasi gerekir. Bu
standartlarin Tablo—1 ’de goriilecegi gibi destekledigi belirli hat hizlar1 vardir ve dolayisiyla yayin tiirline gore
farkli streaming standartlar1 kullanilmas1 gerekmektedir.

Tablo—1 Streaming standartlar

CODEC Standardi Bant Genisligi Tescilli iiriin standartlar:
H.261 384 Kbps - 2 Mbps | CODEC Standardi Bant Genisligi
H.263 28.8 — 768 Kbps WMT 28.8 — 500 Kbps
MPEG-1 400 Kbps - 2Mbps Real Networks 20Kbps - 1Mbps
MPEG-2 1.5 Mbps - 6 Mbps Quick Time 20Kbps - up
MPEG—4 28.8 — 500 Kbps

Uzaktan egitimde egitmen ile 6grencilerin es zamanli olarak ders yapmalar1 durumunda (canli yayin) kaliteli bir
yaymn i¢gin MPEG-1 veya MPEG-2 standardi kullanilmas1 uygun olur. Ancak daha 6nceden kaydedilmis bir
dersin 6grenci tarafindan daha sonra izlenmesi durumunda (istek {izerine yayin) diisiik hat hizlarini destekleyen
MPEG—4 standardini kullanmak miimkiindiir. Bu standartlarin yani sira WMT (Windows Media Technology),
"Real Network" veya "Quick Time" gibi firmalara ait {irlinlerin standartlar1 da kullanilabilir.

3.6. icerik Dagitim

Uzaktan egitim amaclh hazirlanan igerik uygun bir kodlama standard: ile kodlandiktan sonra kullaniciya iletimi
asamasina gelinir. E§ zamanl egitimde yiiksek bant genislikleri kullanilir ve genellikle bu hatlar sadece uzaktan
egitime ayrilmis olur. Bunun yani sira ¢oklu yayin (multicast) kullanimu ile ayrica bant genisliginden de tasarruf
saglamir. Yiiksek bant genisligi ve coklu yayim sayesinde canli yayimda kaliteli bir yaymn sz konusudur. Istek
iizerine yayinda ise 6grenciler evden telefon hatti kullanarak veya igyerinden uzak genis alan ag1 araciliiyla
icerige eristiklerinden hat hizlar1 daha diisiik olabilir. Bu nedenle igerige hizli erisim i¢in bazi yontemlerin
kullanilmas: gerekmektedir. Erisim hizi sorununun ilk akla gelebilecek ¢6ziimii yiiksek hat hizlan
kullanilmasidir. Fakat bu ¢oziim yiiksek maliyet gerektirdigi icin her noktada uygulanabilecek bir ¢6ziim
degildir. Erigsim hizt sorununu ¢odziimlemenin diger yontemi, var olan agi, igerik isteklerinin yerel olarak
karsilanacag sekilde kullanmaktir. Bu ¢6ziimiin faydalan soyledir:

o Hizlandirlmig igerik dagitimi: icerigin kullanicinin bulundugu noktada tutulmasi icerik dagitimini
hizlandirir. Bu uygulamada, igerik Internet 'in veya Intranet 'in diger ucundaki uzak bir sunucu islemcisi yerine,
yerel onbellekten (cache) saglanir. Bu ¢6ziim, daha tutarli ag hizmeti kalitesi ve icerik kullanilabilirligi saglar,
agda darbogazlarin olusmasim onler.

o En iyi duruma getirilmis uzak genis alan ag1 bant genisligi kullanimi (Bant Genisligi Optimizasyonu):
igerigin yerel olarak tutulmasi uzak genis alan ag1 baglantilari {izerinde gidip gelen gereksiz ag trafigini en disiik
diizeye indirir. Sonug olarak, uzak genis alan ag1 bant genisligi maliyetleri azalir veya daha az siklikla artar.
"Bant genis ligini en iyi duruma getirme 6zelligi", ek kullanicilar ve yeni hizmetler i¢in de ag kapasitesini
arttirir.

o Icerik yerellestirme: icerigin merkezi bir icerik dagitim sunucusu tarafimdan ii¢ noktalardaki 6n
belleklere dagitimdan sonra, kullanict bu icerigi uzaktan egitim sunucusundan talep eder. Icerik dagitict bu
kullaniciy1 kendi yerelinde bulunan icerige yonlendirir. Boylece kullanici uzak genis alan agindan kaynaklanan
darbogazdan etkilenmez.

3.7. Sistem Giivenligi
Uzaktan egitim projelerinde incelenmesi gereken bir diger konu sistem giivenliginin saglanmasidir. Bu hem
kurumun bilgi giivenligi agisindan hem de kullanict memnuniyeti agisindan ¢ok dnem tasimaktadir.

o Sunucu Giivenligi: Sunucular, istekler dogrultusunda gerekli uygulama hizmetlerini karsilayan
cihazlar olmasi nedeniyle aglar icerisinde en fazla goz oniinde olma o6zelligine sahiptirler. Sunucular, hem
icerdikleri uygulamalar ve hem de iizerlerindeki diger donanimsal parca cesitliligi ile ¢ok fazla ireticinin
iiriinlerini kendi biinyesinde toplarlar. Bu karmagik yapi saldirilar karsisinda dogabilecek hata veya agik
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olasiligin1 artirmaktadir. Bu nedenlerle sunucu iizerindeki uygulama ve isletim sistemleri, ¢ikan yeni yazilim
stirlimleri, 'fix’ler ve 'patch'lerle desteklenmelidir. Bunun yani sira sunucu ve uygulama giivenligini hedef alan
saldirlar karsisinda, sunucu ve ag temelli saldiri saptama sistemleri ile bu saldirilarin saptanmasi ve
durdurulmasi gibi etkinlikler gergeklestirilebilir. Boylelikle dogabilecek saldirilar aninda engellenmis olacaktir.

o Istemci Erisim Kontrolii: Cihazlara ve uygulamalara erisim kontrolii sayesinde istenmeyen kisilerin
erigimini engellemek ve kisitlamak miimkiindiir. Bu amagla kullanilan kimlik kontrol ve yetkilendirme
sunuculari, erisim kisitlama veya sinirlandirma gibi etkinliklerini gergeklestirir. Erisim kontrolii, gerekli kayitlart
toplar ve bunun sonucunda ayrintili raporlar tireterek sistemlere ulagan ve ulagmakta basarisiz kalan girigsimleri,
kullanilma siiresi gibi kritik bilgileri sistem sorumlularinin dikkatine sunar.

o Sistemin Saldirilara Kargi Korunmasi: Saldirilara karsi sistemleri korumak bilgisayar agina, tek bir
sistemin veya cihazin eklenmesi olarak diisiiniilmemelidir. Ag icersinde bulunan her sistem ve cihaz iizerinde
gerekli tedbirler alinarak, kurumun is modeline ve ihtiyaclarina uygun bir giivenlik politikasi olusturulmalidir.
Politika, kurumla birlikte yasamaya devam etmeli, siirekli giincellenerek, kurum gereksinimlerini karsilayacak
sekilde yenilenmelidir. En giivenli sistem kurulsa dahi ag siirekli gozlem altinda tutulmali ve gdzlemler
dogrultusunda dogabilecek sakincalar ilk agsamada 6nlenmelidir (Tiirkiye Bilisim Vakfi, 2003).

4. E-DONUSUME HAZIRLIKTA TURKIYE ORNEGINE GENEL BAKIS

Yukarida sayilan tiim bu etkili parametreler 1s181inda Tiirkiye Ornegi ele alinirsa; uzaktan egitim ile ilgili
gerekliliklere ek olarak iletisim alt yapist durumu, niifusun erisebilirligi ve maliyetlere de g6z atmak
gerekmektedir. Ayn1 zamanda bunlar bize Tiirkiye de hem Internet ‘in kullanilma orani hem de uzaktan egitimin
gelisimini anlama imkan1 verecektir. Bu konuda e-doniiglim siirecini tahmine ydnelik sayisal verilerde
bulunmaktadir. Bunlardan biri 2004 yilinda yapilan ve Tiirkiye 2. Bilisim Surasinda da yayinlanan e-doniisiime
hazir olma diinya sirlamasidir. Bu siralama da 2003 yili i¢in yapilan siralamada Tirkiye ilk 60 iilke
siralamasinda 39. sirada yer almaktadir.

Tiirkiye *de son bir yil icerisinde ADSL teknolojisinin yaygin olarak kullanilmaya baslanmas ile daha hizli ve
kesintisiz Internet erisimi ve alt yapisi saglanmistir. Teknolojideki hizli degisim daha biiyiik bant genislikleri ve
dolayistyla daha yiiksek hizli Internet erigimi imkan1 vermistir. ADSL ile ilgili yasanan sorunlar olacaktir fakat
fiyatinin uygunlugu ve hiz avantaji ile genel anlamda Internet kullanici sayisinin artmasma da katkida
bulunmustur. Ayrica TC MEB ’nin e-egitime verdigi destek ve tiim okullarin kesintisiz Internet baglantisinin
saglanmasi Internet ’e erigebilen kullanici sayisim1 da hizla arttirmistir. Saglanan bu katki ile e-egitim kalitesi ve
topluma yayginlasmasi da artmaktadir.

Tablo — 2: e-doniisiime Hazir Olma Diinya Siralamasi (e-readiness rankings) (Antalyali, 2004).
(Kaynak: Economist Intelligence Unit, 2003, alintilayan Tiirkiye 2. Bilisim Surasi, 2004)

2003 e- 2003 e- 2003 e- 2003 e-
readiness 2002 Country readiness 2002 | readiness 2002 Country readiness 2002
ranking (of ranking score (of score | ranking (of ranking score (of score
60) 10) 60) 10)
1 4 (tie) Sweden 8,67 8,32 31 (tie) 30 Mexico 5,56 5,67
2 7 Denmark 845 8,29 31 (tie) 33 South 5,56 545
3 (tie) 2 Netherlands 843 84 33 32 Malaysia 5,55 55
3 (tie) 1 Us 8,43 841 34 36 Slovakia 547 5
3 (tie) 3 UK 843 8,38 35 35 Argentina 541 5,14
6 10 Finland 8,38 8,18 36 34 Brazil 525 531
7 11 (tie) Norway 8,28 8,17 37 38 Colombia 4,86 4,77
8 4 (tie) Switzerland 8,26 8,32 38 37 Venezuela 4,75 491
9 6 Australia 8,25 83 39 40 Turkey 4,63 437
10 (tie) 9 Canada 82 8,23 40 41 Bulgaria 455 425
10 (tie) 14 Hong Kong 82 813 41 39 Peru 447 443
12 11 (tie)  Singapore 8,18 8,17 42 46 Thailand 422 3,86
13 8 Germany 8,15 8,25 43 44 Romania 4,15 4
14 13 Austria 8,09 8,14 44 42 Sri Lanka 4,13 4,05
15 15 Ireland 781 8,02 45 47 Saudi 4,1 3,77
16 21 South 7.8 7,11 46 43 India 3,95 4,02
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17 (tie) 16 Belgium 7,78 7,77 47 49 Philippines 393 3,72
17 (tie) 18 New 7,78 7,67 48 45 Russia 3,88 393
19 17 France 7,76 7,7 49 50 Ecuador 3,79 3,68
20 20 Taiwan 741 726 50 51 China 375 3,64
21 19 Italy 737 732 51 48 Egypt 3,72 3,76
22 24 Portugal 7,18 7,02 52 53 Iran 34 32
23 22 Spain 7,12 7,07 53 52 Indonesia 331 3,29
24 25 Japan 7,07 6,86 54 54 Ukraine 328 3,05
25 26 Israel 6,96 6,79 55 55 Nigeria 3,19 2,97
26 23 Greece 6,83 7,03 56 56 Vietnam 291 2,96
27 27 “Cze‘cE 6,52 6,45 57 57 Pakistan 2,74 2,78
28 28 Chile 6,33 6,36 58 58 Algeria 2,56 2,7
29 29 Hungary 6,23 6,05 59 59 Kazakhstan 2,52 2,55
30 31 Poland 5,57 5,52 60 60 Azerbaijan 2,37 2,38

5.SONUC VE ONERILER

. e-egitim; ister klasik 6grenme tekniklerine destek olarak kullanilsin, isterse bir alternatif olarak
degerlendirilsin, 6grenme siirecinin hizli ve dgrenilen bilgilerin daha kalic1 olmasina katki saglamaktadir.
. e-egitim icin gereken icin gereken alt yap1 ve ilk kurulum masraflarinin fazla olmasina kargin, istenilen

egitim ve hizmet kalitesinin saglanabilmesi i¢in gereken donanim iyi tasarlanmalidir. Bu tasarim yapilirken;
ulagsmak istenen hedef kitlenin dogru tespitinden baslayarak, verilecek egitimin ve yaymn tiirli gibi bircok
ozellik dikkate alinmalidir.

. Diger bir bakis ac1s1 ile ele alindiginda e-egitime gegis siirecini hizlandiran diger etkenler de; devletin
bu konuya resmi bakis agisi, toplumdaki bireylerin e-doniisiime hazir olmasi igin gereken toplum bilincinin
olusturulmasi, sosyo-ekonomik durum olarak 6zetlenebilir.

. Kullanilacak donanim ve iletisim alt yapisinin dogru se¢imi; zamanin daha etkili ve verimli olarak
kullanilmasina katki saglayacak, bdylece iletisim ve yatirim maliyetleri diismesinde etkili olacaktir.
. Sanal laboratuarlarin kurulmasi ve yayginlasmasi, yiiksek maliyetli laboratuar cihazlari alinmasina

maddi imkan1 olamayan egitim kurumlari agisindan diinyadaki egitimin yakindan izlenmesi ve Internet
iizerinden deneysel ¢aligsmalarin yapilabilmesine imkan vermektedir. Bu sayede verilen egitimin diger iilkelerde
verilen egitimle karsilastirilabilmesine de imkani sunar. Boylece egitimde rekabeti ve devamli gelistirmeyi
saglar.

. Egitimdeki bu katkilar ve ilerlemeler ayn1 zamanda iilkenin teknolojik alt yapisinin gelismesine hizla
yansir. Bu da kiigiilen diinya da diger iilkelerle rekabeti dogurur.
. Sayilanlarin yani sira, teknolojideki hizli gelisim, egitime yeni ufuklar ¢izmekte ve yeni egitim

modellerinin ortaya ¢ikmasini saglamaktadir. Bu teknolojik gelisim paralelinde donanimlarin ve iletisim alt
yapisinin maliyetleri giderek diismekte, bu da gegis i¢in gereken cihazlarin satin alinmasini kolaylastirmaktadir.
Fakat planlamanin yanlis yapilmasi yatirimlarin bosa gitmesine de neden olabilmektedir.
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MATEMATIK EGITIMINi YENILEME YONUNDE iLERIi HAREKETLER-I:
TEKNOLOJi DESTEKLI MATEMATIK OGRETIMi

Yasar ERSOY
Orta Dogu Teknik Uni., Emekli Ogretim Uyesi, 06531 Ankara
yersoy@metu.edu.tr

OZET

Bu giinlerde &gretim programlarmi en ¢ok etkileyen giic teknolojidir. Ornegin, hesap makineleri (HeMa), sayisal
ve sembolik hesapmalarin ne olduguyla ilgi goriislerimizi degistirdi. Bu ¢aligmada son ¢eyrek yiizyil iginde
okullarda bazi1 degisikliklerin gézlemlendigi animsatildiktan sonra, genelde BiTe (bilisim teknolojisi) 6zelde elde
tagmabilir etkilesimli ileri egitim teknolojilerinden bazilarinin, 6rnegin HeMa’nin, matematik 6gretiminde ve
ogrenme siirecinde kullanilmasinin kokli bir yenilik hareketi oldugu vurgulanmaktadir. Bu baglamda, HeMa
destekli/yardimli matematik egitimi/6gretimi kavramu agiklanarak son c¢eyrek yiizyilda bazi iilkelerdeki
yenilikler Ozetlenmektedir. Ayrica, karsilagilan sorunlarin ¢dziimleri i¢in bir takim arastirma ve egitim
etkinliklerinin 6zel bir proje, BiTeME cercevesinde kurumlar arasinda ortak isbirligi ile ger¢eklestirilmesinin
uygun olacagi belirtilmektedir.

Anahtar  Sozciikler: Bilisim teknolojisi, fleri egitim teknolojisi, Hesap makinesi (HeMa),
Matematik 6gretimi

MOVEMENTS FOR INNOVATIONS OF MATHEMATICS EDUCATION-I: TECHNOLOGY
SUPPORTED MATHEMATICS TEACHING

ABSTRACT

Technology is the most powerful force for curriculum influence today. Calculators change our view of what is a
mere numerical and symbolic computation. In the present study, after recalling various changes taken place in
the last two decades it is emphasized that the use of ICTs (information and communication technologies) in
general and some hand-held personal technologies, namely calculators is a reform movement in the process of
teaching and learning mathematics. In this context, the concept of calculator-supported/assisted mathematics
instruction is explained, and the innovations in various countries in the last two decades are summarized briefly.
Besides, for resolving the problems various researches and activities should be carried out under a special
project, entitled BiTeDME (ICTs-supported/assissted mathematics insstruction/ education).

Keywords: ICTs, Advanced educational technology, Calculator, Mathematics instruction

Matematik 6grenmek ve yapmak i¢in tek olanak, BiTe degildir.
Ancak, matematik yapmay1 ve 6grenmeyi sevmek igin
BiSa veya ileri HeMa yardimeci araglardir.

1. GIRIS

Gegen yiizyilin son ¢eyreginde matematik egitimi alaninda oldukga belirgin bazi degisiklikler ve bir takim
yenilikler oldugu alan yazininda (literatiir) yeralan bilgi kesitlerinden bir kismini olusturmaktadir. S6zkonusu bu
bilgiler, dzetle, yayinlarda génderme yapilan ve yeri geldik¢e vurgulanan bir dizi ileri hareketler ve yapisal
diizenlemeleri igermektedir. Bu yeniliklerden 6zellikle ikisinin, matematik egitimi kamuoyunda matematik
egitimcilerinin yogun ¢aba ve ugrasisina neden oldugu, yeni goriislerin ve bir takim Onerilerin aragtirmacilart
¢esitli arastirma ve proje etkinliklerine yonlendirdigi; ayrica gelismelerin basta 6grenciler ve dgretmenler olmak
lizere anne-baba, isgdren ve igveren gibi toplumda cesitli kitleleri etkiliyecegi gozlemlenmektedir. Koklii
yeniliklerden biri, daha ¢ok kisinin daha ¢ok matematik bilgisi ve temel beceriler edinmesi baglaminda bireylerin
“matematik okur-yazarligi” dir (6rnegin, AAAS,1989; NCTM,1989; de Lang et al, 1993; Niss, 1996; Ersoy,
1997, 2002a). Bu alanda belirtilen ve vurgulanan gereksinim, her iilkede giderek artmakta; karsilasilan bazi
sorunlara bir takim kalict koklii ¢oziimler, ayrica kitlesel isteklere ve beklentilere doyurucu yanitlar
aranmaktadir. Belirtilen koklii yenilik hareketiyle ilgili bir takim gelismeler, timit verici olmasina karsin egitim
alaninda geligmis ileri endiistri lilkeleri ile gelismekte olanlar arasindaki aciklik giderek biiylimektedir. Bu
durum, varolan sorunlara ek olarak yeni olusacak bazi sorunlarin ilk habercisidir.

Ikinci koklii yenilik, son ceyrek yiizyilda bilisim (bilgi ve iletisim: information and communication: ICT)
teknolojisi (BiTe) nin matematik 6gretimi ve egitimi (MOVE) etkinliklerinde kullanilmasidir (6rnegin, Howson
& Kahane, 1986; Fey, 1992; Cornu, 1992; Graf, et al, 1994; Balacheff & Kaput, 1996; Gomes & Waits, 1996;
Ersoy, 1994, Ersoy, 2001). Basta okul yonetim isleri ve bir takim dersler, 6rnegin matematik ve fen bilimlerinin
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Ogretimi olmak iizere egitimin her alaninda BiTe kullanilmasi, her iilkede ve her diizeyde okulda her gecen yil
artan 6l¢lide zorunlu olmaktadir. S6zkonusu gelisme, bir yanda ileriye yonelik bir hareketin baslatict giicii iken
Ote yanda her diizeydeki okulda egitmenlere yeni sorumluluklar, roller ve gorevler yiiklemektedir. Bir baska
anlatimla, “dgreten-bilgi-6grenen” iicgeninde, egitmen olarak 6gretmenin islevi degismekte, bilginin 6grenenin
zihninde yapilandirilmasinda BiTe, bir takim kolayliklar, drnegin, gorsellestirme, seslendirme, canlandirma vb
olanaklar sunmaktadir. Gelismeler ve yenilikler ise bir ¢ok alanda slirmekte olup eszamanli olarak izlenmesi ¢ok
glic olmasa bile Oziimsenmesi zorlasmistir.  Bu incelemede, teknoloji destekli/yardimli matematik
egitimi/0gretimi (TeDeME) alaninda bir takim gelismeler, elde tasinabilir teknolojilerin, agikgasi ileri hesap
makinesi (HeMa)'nin gizil giicii ve etkileri incelenerek okullarda MOVE iyilestirmek icin bazi &neriler
siralanmaktadir. Oneriler, ileri ve etkilesimle egitim teknolojilerini MOVE etkinliklerinde etkin ve yararli bir
bigimde kullanmaya yonelik olup bunun giidiimlii projeler bi¢iminde MEB-okul-iiniversite isbirligiyle kuramsal
temellere dayali ve uygulamali olarak ¢esitli okullarda ve konular diizeyinde gergeklestirilmesinin gerekleri ve
bazi yararlar1 agiklanmaktadir. Kaynak gosterilerek betimlenmeye ve agiklanmaya ¢alisilan durumlarin, aslinda
okullarda MOVE ybniinde yenilik hareketlerinin ayrilmaz ve tiimlestirici bir pargas1 olarak algilanmalidir.
Dahasi, elde tagmabilir etkilesimli teknolojinin okullarda MOVE etkinliklerde kullanilmasinda egitimsel
boyutlarda belirlenen hedeflere erismek i¢in 6n adimlarin atildigini bilerek, yolun basinda oldugumuzun
bilinciyle Tiirkiye’de de daha orgiitlii bir yapilanmayla ilgilerin katilimini saglayarak hareket etmemiz ve hizli
ilerlememiz gerekmektedir.

Ote yandan, bu incelemede rapor edilen durum, daha genis bir acilimda baslattiginz bir arastirma projesinin
kiiclik bir kesiti olup projenin diger boyutlar1 ve saglanan gelismeler ayrica rapor edilmektedir (Ersoy, 2001;
Ersoy, 2004a). Bu incelemede, yenilik hareketinin BiTe boyutunda ileri HeMa bileseni incelenerek, sézkonusu
teknolojinin okullarda MOVE etkinliklerinde gizil giicii, baz1 islevleri ve bir arag olarak rolii agiklanmaktadir. Bu
cercevede, bilgisayar destekli egitim (BDE) alaninda bir takim gelismeler ve okullarda MOVE ile ilgili olarak
BiTe boyutunda BiSa etkileri ise daha sonra rapor edilecektir. Daha agikgasi, belirtilen teknolojinin egitim
ortamlarin1 nasil zenginlestirdigini, 6grenci ve Ogretmeni hesap yapma hamballigindan kurtararak onlarin
matematik yapmlari, kavram gelistirmeye ve problem ¢ozmeye yonelik etkinliklerde ne denli yararlarimin olacag:
vurgulanmaktadir. Ozetle, bu incelemede okullarda MOVE iyilestirme yoniinde ileri bir hareketin ne oldugu ve
ni¢in gerek duyuldugu agiklanmaktadir. Bunun, kuskusuz, birden ¢ok nedeni vardir. Herseyden once Tiirkiye’de
ortadgretim okullarmin yeniden diizenlenmekte ve ogretim programlarmin (miifredatin) gézdengegirildigi bir
dénemde diger iilkelerin okullarinda MOVE alaninda yeniliklerin neler oldugunun bilinmesi gerekir. Bu
baglamda, diger inceleme yazilarimizda oldugu gibi bu incelemede Tiirkiye’de matematik egitimcileri ve
Ogretmenler basta olmak iizere, O6gretim programi gelistirenler, kitap yazarlar1 ve egitim politikalar ile
ugrasanlar bilgilendirilmek istenmektedir. Boylece, BiTe’nin bazi iirlinlerinin, drnegin basit ve ileri HeMa’nin
okullarda basta MOVE olmak iizere diger alanlarda etkin kullanilmasi konusunda Tiirkiye’de 6gretim
programlarinda degisiklikler ve yeni diizenlemeler yapma zamani geldigi ve gegmekte oldugu bilinmelidir.

2. BAZI ONBILGILER: OKULLARDA YENILIK HAREKETI

Yenilik ve gelisme, ¢agdas toplumlarda kaginilmaz ugrasilardan biridir. Bu ¢ergevede, bilgi toplumu olmaya
aday ileri endiistri iilkelerin cogunda MOVE alaninda da bir takim degisikliklere gereksinim duyuldugundan, son
ceyrek yiizyilda bazi yenilikler gerceklestirilmistir ve degisim slirmektedir. Konuyla ilgili gelismeler bu boliimde
kisaca dzetlenmektedir. Ayrintili bilgiler, gonderme yapilan kaynaklardan elde edilebilinir.

2.1. Matematik Egitiminde Yeni Egilimler ve Bilesenler

Diin oldugu gibi bugilin de gelecekte ne olacagini 6ngérmek ve bazi kestirimlerde bulunmak, kuskusuz
olanaksizdir. Ne bizim ne de baskalarinin elinde bakarak bilgi edinecek bir sihirli bir kiire yoktur. Bununla
birlikte, varolan bir ger¢ek sudur: Gegen yiizyilda matematikte saglanan ilerlemeler, bilim ve teknolojideki
yeniliklerin ve gelismelerin temel belirleyicisi oldu. Bu yondeki gelismelerin kesintisiz siirecegi dngdriilmekte,
bu nedenle okullarin MOVE programlarinda son ceyrek yiizyilda bir takim yenilikler yapilmaktadir (6rnegin,
Steiner,1980; NCEE,1983; NCTM, 1989; Howson,1991; Cornu, 1992; de Lang et al, 1993, Niss, 1996; vd). Alan
yazinindan izleyebildigimiz ve bazi bati lilkelerinde gézlemleyebildigimiz yenilik hareketlerinin boyutlari ve bir
takim bilesenleri sunlardir:

1. Yeni Hedefler 2. Kavrama, Diisiinme ve Problem C6zme
e Akilli yurttag . Daha az ezber

e Matematik okur-yazan kisi/isgéren . Ileri diizeyde diisiinme

e Yiiksek dgretime hazirlama . Kendi stratejileri

e Bilim olarak matematik . Sonuglart yorumlama

3. Matematiksel iletisim 4. Yeni Teknoloji ve Ogrenme Kuramlari
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. Okuma ve yazma . Yaparak 6grenme
3 Tartisma ve sunma . Uygulayarak 6grenme
. Isbirligiyle 6grenme
5. Teknolojinin Kullanilmasi 6. Gergekei (Authentic) Degerlendirme
e Ogrenme konusu olarak bilgisayar (BiSa) e Coktan segmeli testler
e Egitbilimsel arag olarak bilgisayar (BiSa) e Kapali ve acik uclu sorulu zaman sinirli
e Basit ve ileri hesap makineleri (HeMa) testler
¢ Bilisim teknolojileri sistemi e Ev odevi ve projeler
o Videoteyp, videodisk, etkilesimli videodisk o Iki agsamal1 gorevler ve aragtirmaddevleri
o Internet, web-siteleri
7. Ogretim Programlarim Tiimlestirme 8. Gercek Diinya Problemleri
9. Ogretmenin Degisen islevi ve Rolleri 10. Ogrencinin Degisen Islevi ve Rolleri

Yukarida Ozetlenerek belirtilenler, okullarda yenilik i¢in atilan adimlar olup basta birey olmak {izere
topluluklarda ve geleneksel kurumlarda bir takim degisim gerektiriyordur. Bu incelemede, yalnizca yukaridaki
listede yer alan “Teknolojinin Kullanilmasi: Basit ve ileri hesap makinesi” bash altindaki yenilik hareketinin
ne oldugu incelenecek ve bir kesimi betimlenecektir. Yenilik hareketinin diger boyutlar1 ve bilesenlerinin
herbiri, ayr1 bir inceleme konusu olacak kadar genis oldugundan bu incelemede ¢oguna yer verilemiyecektir.
Kaldi ki sdzkonusu boyutlarin incelenebilmesi ve rapor edilmesi, yalnizca ne yer ne de zaman sorunu olmayip
kismen farkli uzmanlik bilgisi gerektirdiginden bu ¢alismada yer verilmeyecektir.

Ote yandan, her alanda oldugu gibi egitim alaninda da degisim cetin ve ¢ok zahmetli bir istir. Bu nedenle,
istensede, gereginin farkina varilsada onerilen yenilikler kolay olmuyor; degisimin bilincine varmak, her yerde
ve toplumda zaman aliyordur. Degisim ve bununla baglantili her tiirlii yenilik, dnce bir seyler 6grenmeyi, bilgi
edinmeyi, uygulamalardan ve denemelerden bir takim dersler ¢ikarmayi, dogru ve gergekgei hedefler belirlemeyi
gerektiriyordur. Sonra, degisim ve yenilikler, kararlilik ve sabirli olmadan, katiim ve katki olmadan
gerceklesmiyor. Bu nedenle, okullarda MOVE ile ilgili diinyadaki degisimi dogru algilamamz, bir dizi yenilik
hareketlerini izleyerek Tiirkiye icin dersler ¢ikarip bazi hareketlere onciiliik etmek zorundayiz. Onciiliik edilecek
alanlardan biri, ilkdgretim ve ortadgretim Ogretim programlart (miifradatin) yeniden yapilandirilmasi ve
diizenlenmesi iken diger biri, okullarda MOVE etkinliklerinde BiTe iiriinlerinin etkin ve yararh bir bigimde
kullanilmasidir. Bu konuda incelenmesi ve tartisilmasi gereken ¢ok sayida sorun bulunmaktadir.

2.2. Yenilik Hareketlerinde Genel Yaklasim ve Baz1 Oneriler

Genelde teknoloji destekli, 6zelde HeMa destekli/yardimli matematik 6gretimi konusunda basta geligmis ileri
endiistri iilkeleri olmak iizere ¢ok sayida iilkede aragtirma yapilmakta olup bunlarin ¢ogu rapor edilmistir. Alan
yazininda yer alan bu arastirmalarin ¢oguna ulasmamiz olduk¢a zor olmakla birlikte ulasabildiklerimizin iginde
ve bir kisminda yer alan bazi goriisleri 6zetlemek yararli olacaktir.

(a) BiTe’nin MOVE Etkinliklerinde Kullamlmasiyla ilgili Oneriler: Okullarda MOVE alaninda ve yeniliklerle
ilgili ¢ok sayida bilimsel makale ve rapor bulunmaktadir. S6zkonusu raporlarin bir kismi, ulusal raporlar olup
oneriler, ilgili topluluklar, kuruluslar ve kurumlarca benimsenmistir. Ornegin, ¢eyrek yiizyil kadar 6nce ABD’de
Ulusal Matematik Ogretmenleri Konseyi (NCTM: National Council of Teachers of Mathematics) 1980 ve
sonrasinda yaymladig1 raporlarda (bakimz, NCTM, 1980 ve NCTM, 1989) ve ingiltere’de Kraliyet adina
yaptirilan bir incelemede (bakimiz, Cockcroft, 1982) BiSa ve HeMa’nin okullarda MOVE etkinliklerinde
kullanilmasiyla ilgili olarak su goriislere yer verilmektedir:

Ogrenci her zaman uygun bir HeMa kullanabilmeli;

Her siifta gosteri amacl bir BiSa olmaly;

Her 6grenci BiSa kullanmay1 6grenmeli;

Ogrenciler BiSa problemleri kesfetmek ve ¢ozmek igin bir bilgi islemci ve hesaplayici
olarak kulllanmay1 6grenmeli.

Siralanan Onerilerin ve belirtilen hedeflerin anlami, olduk¢a agiktir. Matematik, dersliklerde veya siniflarda ileri
ve etkilsimli egitim teknolojileri kullanilarak o&grenilmeli ve Ogretilmelidir. Dahasi, okullarda matematik
yapilmali; matematiksel diisiinme ve problem ¢dzme becerileri gelistirilmelidir. Ne var ki ister BiSa olsun ister
HeMa olsun bunlart kullanabilmek, dgrencinin matematik okur yazari olmasini ve matematikte giiclenmesini
garanti etmez. Ancak, onlarin problem ¢6zme giiciinli artirabilir, ilgilerinin matematik etkinliklerine
yogunlagmasinda etkili olabilir. Bu durumu, yeri gelmisken bir benzetmeyle agiklamak daha etkileyici olabilir.
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1960’11 yillarda Beatles grubu “All you need is love” adli sarkiyla {inlerine {in katmiglardi. Burada biz de
“Matematik o6grenmek veya yapmak icin tek arag, BiTe” dememiz, yanls olur ve aciklanmas: gerekir. Ancak,
matematik yapmay1 ve dgrenmeyi sevmek igin BiSa veya ileri HeMa kisilere yardimei olabilir. Ornegin, yazarlar
icin sozciik islemcilerin (6rnegin, Word) kullanimi gibi, matematikgiler icin BiSa ve HeMa, kagit-kalem ve elle
yapilan isi basitlestiren ve kolaylastiran ama asil yapilmasi gerekeni gergeklestirmeyen yardimci araglardir. Hig
kimse BiSa programlarindan sozciik islemciyi kullanabiliyor diye daha iyi ve giizel komposizyon yazamaz; ama
ayni kisi komposizyon yazmay1 denerse daktilo veya elle yazmaya gore tiimceleri, paragraflan ve sayfalar1 daha
hizl1 diizeltmesi ve diizenlemesi olanaklidir.

Tleri HeMa teknolojilerin islevi, kuskusuz, daha ilerdeki kesimlerde agiklanacag gibi yalinca hesaplama isleriyle
sinirl degildir. Ayrica, sayisal hesaplama, ne kadar matematiksel diisiinme ve yaraticilik gerektirir, sorgulanacak
bir durum olup cagdas matematik egitiminin kiiciik bir dilimidir. Bu nedenle, bizim okullarda MOVE
etkinliklerine bakis noktamiz, yalnizca matematigin kullanimin1 hizlandiracak teknolojiye degil 6grencilerin
gereksinim duyacag1 temel matematik bilgilerini edinme ve bir takim becerileri gelistirmeye doniiktiir. Bir baska
anlatimla, belirtilen teknolojilerden 6grenmek degil, etkilesimli teknoloji ile 6grenmek veya Ogretmek, asil
amagtir.

(b) TeDeME Bazi1 Edinimler: BiSa gibi etkilesimli teknolojilerden veya bu tiir teknoloji ile birgok seyleri
ogrenmek olasidir. Teknoloji destekli/yardimli 6gretimle ilgili bir takim savlar olup bunlar1 ana hatlariyla kisaca
dzetlemek yararli olacaktir. Ornegin, her dgrenci gereksinimine gére dgretimin iceriginin yapilandirilmasi ve
bicimlendirilmesi eskiden beri istenen ve oldukea etkili bir yaklasimdir. Bu yondeki egilim, kahramanca bir istek
olsada bugiinkii geleneksel siniflarda gergeklestirilemez. Ancak, dgrenci/dgretmen oraninin ¢ok kii¢iik oldugu
siiflarda, 6rnegin bire-bir oran oldugunda istek gergeklestirilebilinirse de bu durum, hi¢ bir zaman ekonomik
degildir. Bununla birlikte, teknoloji destekli 6gretim,

e Bazi Ogrenme konularinin veya derslerdeki uygulanagelen geleneksel Ogretim yaklasgimma gore-
bireysellestirildigi ve etkilesimli olmasi nedeniyle- daha etkili olabilir.

e  (Cok sayida 6grencinin egitimi, pahali deney ve dgretim araglar diigiiniildiigiinde geleneksel dgretime gore
goreceli olarak daha ucuz olabilir.

e  Okullarda giderek gerceklestirilebilecek bir yenilik olup egitsel yonden daha etkilidir.

Eger teknoloji destekli 6gretime okullarda MOVE aciliminda ve dgretmen gdziiyle bakilacak olursa basit ve ileri
HeMa’nin, bir ara¢ olarak, Ogreten-bilgi-6grenen iiggeninde tiimlestirilmesinin, ¢ok fazla yardim olmadan
gerceklestirilmesi gii¢ degildir. Konuyla ilgili olarak yabanci dillerde (6rnegin, ingilizce, fransizca, almanac)
hazirlanmis yeterince kaynak 6gretim materyali olup bunlara erismek ve yararlanmak olasidir.

3. ILERI HeMa’NIN MATEMATIK OGRETIMINDE KULLANILMASI

MOVE’de tiim BiTe araglar1, bir amag degil birer aractir; kullaniciya ve kullanilis bigimine gére bu araclardan
etkin olarak yararlanmak ve bazi islerde kullanmak olasidir. Ne var ki bazi Onyargilar ve asilsiz inanclar
nedeniyle, HeMa yonelik bazi olumsuz tutum ve davranislar sdzkonusu olmaktadir. Bu durumun dogru
algilanabilmesi i¢in bazi konularin ve gelismelerin, kisaca agiklanmasinda yarar vardir.

3.1. Baz1 Gelismeler ve Yenilik Hareketinden Ornekler

Genelde ileri egitim teknolojilerinin, 6zelde BiTe alaninda bir takim yenilikler ve gelismeler, ¢ok hizlidir. Tiim
gelismeleri ve yenilik hareketlerini her boyutta burada agiklamak bir yana 6zetlemek bile ¢ok giigtiir. Bu
nedenle, bazi kilometre taslari oldugunu sandigimiz bir takim gelismelere deginerek baz1 6rnekler verilecektir.

(a) Baz1 Gelismeler: Oldukg¢a basit ve ileri HeMa, 6rnegin G/CAS- HeMa, aslinda, kagit-kalemle bir kez
yapilan bazi hesap ve islemleri yapmak i¢in ¢ok uygun ve kullanish araglardir (6rnegin, Gomes & Waits, 1996;
Waits & Demana, 2000). Gegmiste, ¢ogumuzun bildigi gibi, kagit-kalem, varolan ve bulunabilen, en uygun
bellek ve tasmabilir tek aracti. Benzer bigimde “yazi tahtasi-silgi-tebesir” iicliisii, bilgiyi sunmada ve bazi
kayitlar1 yapmak i¢in kullanilan ara¢ olmalarina kargin taginamadigi ig¢in ¢ok kullanislt ve yeterince verimli
degidir. Yillar 6nce siyah yazi tahtasi yerine, beyaz tahtanin, tebesir yerine keseli kalemin kullanilmasi, varolan
durumu degistirmede beklendigi kadar etkili olmad: ve olamazdi. Ciinkii, bilginin sunulmasinda aracin
gOriiniimil degismis, islevi ve kullanig bigimi degismemisti. Daha sonraki yillarda ise BiSa ve ileri HeMa, sinif
ortamlarinda ve matematik dersliklerinde bulunmasi gereken biligsel araglar (cognitive tool) olarak yer aldi1 ve bu
araglarin gizil giicinden ve sagladigi bir takim olanaklardan, aymi Ol¢lide olmasa bile ¢ok iilkede
yararlanilmaktadir. Profesér D. Wheeler’in (Wheeler, 1982) asag1 yukari 20 yil dnceki makalesinden sonra,
matematik Ogretiminde ve Ogrenmede kullanilan teknolojilerde sigrama bigiminde biiyiik gelismeler oldu
(6rnegin, Waits & Demana, 2000; Ersoy, 2001). Ozellikle, BiTe nin fiziksel boyutlari giderek kiigiildii, hiz ve
bellek bakimindan daha giiglendi, kolaylikla tasmabilir oldu, fiyatlar1 ¢ok ucuzladi; dahasi, okullarda
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Ogrencilerin matematik 6grenmesi igin islevi ve oOzellikleri artirildi. Gelismeler slirmekte olup matematik
Ogretimi igin gelistirilen oldukca nitelikli yazilimlar oldugu gibi matematiksel sembolleri ve isaretleri kolaylikla
yazmak, yazilanlarin ¢ok satirli ekrandan bir siire silinmedigi, ileri-geri, asagi-yukar: tuslarla istenilen terime
ulagarak gerekli diizeltmeyi veya degisikligi yapabilecek HeMa gelistirilmistir. Bazi matematik egitimcileri
egitbilimsel CAS-HeMa iiretildiginde veya yazilimlar gelistirildiginde, “black-box” yaklagim modelin yerini,
“white-box” yaklastm modelinin alacagim, MOVE alaninda koklii bir yenilik olacagim belirtmektedirler.

BiTe alaninda bir takim yenilikler ve gelismeler, ¢ok hizli olup iilkelerin birbirlerinin deneyiminden ve
yanilgilarindan yararlanmasini, ulusal ve uluslararasi diizeyde ¢ok yonlii isbirligi yapilmasini, yorel kosullart ve
olanaklar1 gozardi etmeden c¢esitli projelerin gelistirilmesini, okullarda uygulanarak eksikliklerin giderilmesi ve
basarilt modellerin okul ve iilke genelinde yayginlastirilmasi gerektirmektedir. Son ¢eyrek yiizyilda belirtilen
amacla ulusal ve uluslararasi bir takim projeler gelistirilmis olup Tiirkiye nin bu yondeki yenilik hareketlerinde
katilmadigi, etkinliklerde etkin olmadigi, ortak ¢alismalara katkisinin olmadigi, iilke olarak kendi ulusal 6gretim
programlarinda gerekli yenilikleri gergeklestirmedigi gozlemlenmektedir, Ornegin, PLACEM, T3Im, vd.
Sozkonusu yenilik hareketi, aslinda 1980°li yillarda bati diinyasinda baslatilmis; bazi iilkeler hazirladiklar yeni
MOVE programlarinda BiTe iiriinlerini, érnegin basit ve ileri HeMa (grafik, G-HeMa) ve BiSa, dgrenme-
ogretme etkinliklerinde kullanmay1 6nermiglerdir (6rnegin, NCTM, 1980; Cockcroft, 1982).

(b) Yenilik Hareketinden Ornekler: Bir nceki kesimde belirtilen alanlarda geligmeler birbirini izlemekte, yeni
egilimler olusmaktadir. Ornegin, teknoloji destekli/yardimli matematik egitimi/dgretimi (TeDeME) konusunda
basta ABD olmak iizere Avrupa Birligi (AB) ve diger iilkelerde ¢ok sayida girisim, ulusal ve uluslararasi
diizeyde proje calismalar1 ve isbirligi yapilarak gelistirilen bir takim etkinlikler vardir. Ornegin, UNESCO’dan
emekli Dr E. Jacobsen’in onciiliigiinde Latin Amerika iilkelerinde yiiriitilen PLACEM adli proje ile bazi
gelismeler saglanmigtir (Jacobsen, 1996). 1990’11 yillarin sonlarina dogru 6nce yalnizca ABD daha sonra
diinyada pek cok iilkede yayginlasarak siirdiiriilen “Teachers Teaching with Technology” (Ogretmenler
Teknoloji ile Ogretiyor) adli T’ysa ve T3D,;mya projesi ¢ok sayida iilkede etkili olmustur ve proje etkinlikleri
siirmektedir (T°, http://www.t3ww.org). Projenin yasama gecirilmesinde Onciilik eden ABD-Ohio State
Univeristy’den emekli profesdr Bert Waits ile yapilan karsilikli bir goriismede kendisine yoneltilen ““‘Simiftaki
ogretimle teknoloji tiimlestirildiginde okul matematiginin igerigin degisecegi konusunda ne diisliniiyor sunuz?”
sorusuna su yanit1 vermistir. “Cok olumlu oldugunu diisiiniiyorum. Boyamay1 denedigim resim sudur: Topluma
hizmet olarak Ogretmis oldugumuz matematigin igerigi zamanla evrim geciregeldi. Matematikgiler kendi
zamanlarinda var olan araglar1 her zaman kullandilar. Ornegin, logaritma aritmetik hesaplamalar icin kesfedildi
ve hesaplamada arag¢ olarak kullanildi. Daha sonra hesap makineleri bulununca bilim insanlar ve egitimciler
onlar1 kullanmaya basladi, ¢iinkii hesap makineleri daha iyi aragtir.”

Ingiltere-Warwick Universitesinde gérevli matematik egitimcisi profesér David Tall, 15 yil énce yaymlanan
“Mathematics 15-19 in a Changing Technological Age” baslikli makalesinde (Tall, 1988) asagida siralanan
noktalara okurlarin dikkatini ¢ekmektedir. 15-19 yas grubundakilerini matematik egitiminde ylizyiize kaldig asil
problemler sunlardir:

. “Matematik uygulamalari, teknolojik olarak daha da iraksaklasmakta, gelismeler matematik Ggretim
programlarinin uyarlanmasina baski yapmaktadir.

. Teknolojinin siirekli artan hizda kullanilmasi ve gelismis iilkelerdeki dogum yiizdesinin azalmasi
niifusun biiyiik bir boliimiiniin teknolojiden haberdar olma gereksinimini artmaktadir.

. Teknolojideki degismenin ¢ok hizli olmasi bireyin daha esnekligini ve karsilagtigi yeni problemleri
¢O6zmede yetkinligini gerektirmektedir.

. Yeni beceriler edinme istemi, yeni 6gretme ve 6grenme yontemlerini gerektirir.

. Bu durum, birbiri ardindan uygun degerlendirme yontemlerini gerektirir.

e  Egitim alanindaki son yillardaki aragtirmalar, 6grencilerin kavramsal giigliiklerini artan 6lgiide anlamay1 ve
O0grenme stratejilerini yenilemeyi gelistirmektedir.

e  BiSa bizim matematigin dogasimni algilamamizi, yeni kusak dgrencilerin daha iyi anlamasinda kavramlara
yaklasimdaki imgesel yollar1 olanaklastirmay1, degistirmektedir”.

Ceyrek yiizy1l kadar 6nce baslayarak, basta BiSa ve HeMa olmak iizere bunlara eslik eden diger teknolojiler,
yeni, etkilesimli ve ileri egitim teknolojileri olarak ¢ok sayida iilkede kullanilmaya baslanmistir (Gomes and
Waits, 1996; Laughbaum, 2000, Waits & Demana, 2000). Buna karsin, Tiirkiye gibi bazi1 gelismekte olan
iilkelerde yenilikler izlenemedigi gibi degisikligin gercek amaci, yeniligin arkasinda yatan diisiinceler, 6rnegin
matematikte giliclenme, ileri dilizeyde uslama ve diislinme, problem ¢ozme becerilerini gelistirme,
O0grenme/dgretme ortamini zenginlestirme, vb yararlar kavranamamistir (Ersoy, 2003a,b). Hatta bir kesim,
1980°li yillarda sozkonusu teknolojinin yalnizca aligtirma-tekrar tiirii en diisik diizeyde becerilerde

kullanilmasindan yana bir ¢izgide goriis sergilemis olsalarda son yillarda bu durumun kismen degistigi
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gozlemlenmektedir. Bir baska anlatimla, BiTe’nin her diizeyde okulda MOVE etkinliklerinde kullanilmas1
konusunda her iilkede oldugu gibi Tiirkiye’de de tartisilacak ve ¢dziim bekleyen c¢ok sayida sorunlar vardir.
Bunlardan biri, dgretim programlarinda gerekli yapisal degisiklikleri igeren ileri hareketler iken digeri de
Ogretmen egitimi ve dgretmenlerin mesleklerinde yetistirilmesiyle ilgilidir (6rnegin, NCTM,1991; Ersoy, 2002a,
b).

3.2. Teknoloji Destekli/Yardimh Matematik Ogretimi

Bilim ve teknolojideki son yeniliklerin, okuldncesinden iiniversite sonrasina kadar tiim egitim diinyasin
etkiledigi; Ogretim programinin yapt Ogelerini ve bilesenlerini degistirdigi; okullarda bazi iyilestirme
hareketlerine etkisinin ve katkisinin oldugu, okullarin {izerinde bir yenilik riizgarinin esmeye basladigi, kap1 ve
pencereleri zorladigi gézlemlenmektedir (6rnegin, Hembree and Desart, 1986; Demana, & Waits,1990; Cox,
1997; Pomerantz, 1999; Laughbaum, 2000). Riizgar, genellikle bati diinyasindan veya bazi durumlarda da
kuzeyden giineye dogru esmekte; yenilik hareketi ise dalgalar bigiminde okullari etki alanina almaktadir.
Hareket, dogrudan BiTe’nin egitimin her alaninda ve her diizeyde kullanilmasi ile dogrudan ilgilidir; ancak,
kavramsal diizeyde bazi farkli goriisler ve uygulamada degisik yaklasimlar, ayrica izlemekte zorluk ¢ekilen yeni
gelismeler vardir.Gelismeler, yalnizca ne bir derse, ne ayni diizeyde bir tiir okula ne de bir iilkeye 6zgii degildir.
Degisme ve geligsme iilkeleri, toplumlar1 ve her yastaki bireyi etkilemektedir. Bu nedenle, yeni bir ¢agdan,
acikcasi biligim ¢agindan ve yeni bir toplumdan, bilgi toplumundan, yeni bir giigten, agikgasi bilgi giiciinden s6z
edilmektedir. Sozkonusu gizil gii¢, yeni tiretim ve hizmet araglarini etkin kullanan insan kaynaklar ile yararl ige
doniistirilmekte; nitelikli egitim ise bu siireci hizlandirmaktadir.

Donanim bazinda hizli bir gelisme yasanmasina karsin, gelismelerin okullara yansitilmasi ayni derecede hizli
olmamakta; uygulamalarin yayginlagtirilmasi ise zaman almaktadir. Bu konuda bazi kisitlar ve engeller oldugu
gibi egitim diinyasinin iggiicii degisime uyum saglamada ve yenilikleri benimsemede sikintilari oldugu gibi
direnigler bile olmaktadir. Geleneksel anlayis ve yaklasimlar, kavramsal bazda yeniligi golgelemekte,
Ogretmenlerin yeni islevler edinmesi ve rollerini benimsemeleri zaman almaktadir. S6zkonusu temel bilgi ve
becerileri edinecek insan kaynaklari, yalnizca teknik elemanlardan degil Ogretmenlerin de yer aldig:
topluluklardan olusmaktadir. Ozellikle, 6gretmenin biling diizeyi ve inanglari, okullardaki bir yenilik hareketini
baglatmak i¢in oldugu gibi kendi olan dogrultusunda gelisen ve ilerleyen bir siireci durdurmak veya yasatmamak
i¢in de dnemli bir etmendir. Ciinkii, 6gretmenden bilmedigi bir seyi 6gretmesi beklenemezse bir takim beceri
edinmeden ve Ozgiiven kazanmadan yeni bir aract dgrenme/dgretme siirecinde kullanmasini beklemek bir
yanilma ve aldatmaca olur. Bu nedenle, &gretmen, biligsel araglari ve yeni egitim teknolojilerini nasil
algiladiklar1 ve degerlendirdikleri vb bakis noktalarindan, bir yenilik hareketinde gozardi edilmemesi gereken
kritik degiskenlerinden Dbiridir. Okullarda bir yenilik hareketini baglatabilmek igin Ogretmenlerin
bilgilendirilmesi ve bilinglendirilmesi, dnkosullardan biri olarak ele alinmalidir (Ersoy, 2004b).

3.3. Baz1 Ulkelerde Gelismeler ve Uluslararasi Projeler

Daha onceki kesimlerde yapilan aciklamalardan okullarda MOVE etkinliklerinde BiTe kullamldiginda,
matematik egitiminin basitlesecegi degil daha da karmagik bir yapi olusturacagi anlagilmalidir. Gelismelere
bakilirsa alt diizeyde diisiinme gerektiren islerde CAS (BiSa Cebir Sistemleri) matematik 6grenme ve 6gretmede
zorunlu ve standart bir arag olacak gibi. Ogrencilerin okul yasaminda ve sonrasinda daha gercekgi bir yaklasimla
matematikte dgrenecekleri yeniden yapilandirilacaktir. Boylece, CAS-HeMa gibi araglardan yararlanildiginda
matematik daha kullanilabilir oldugu gibi biiyiik bir olasilikla daha ¢ok istenecek, fakat daha basit olmayacaktir.
Bazi iilkelerde 8-9 yil matematik 6grenme yeterlidir diisiincesini, siradan islem yogunluklu matematik son
bulmalidir, bunun yerini “matematiklestirme ve yorumlama agirlikli 6grenme/dgretme etkinlikleri” almalidir
goriisii benimsenmektedir. Bu konuda tartisilacak ¢ok sayida sorun vardir. Bu durumda, bizim gériisiimiize gore
en 6nemli olan, “islem yapma” (bu HeMa ile yapilabilir) ile “strateji se¢me” arasindaki farkdir. Bdylece,
okullarda MOVE etkinliklerinde, (a) Ogretim programu, (b) Ogretim ydntemleri, (c) Alistirma ve ev ddevleri, (d)
Degerlendirme, (¢) Teknolojinin etkin kullanilmasi boyutlarinda 6gretmenlerin yeni bilgi ve beceriler edinmesi
yenilik hareketinin basarili olmasinda 6nemli girdiler olacaktir.

(a) Baz1 Ulkelerdeki Uygulamalar: Gelismis ileri endiistri {ilkelerinin hemen hemen hepsinde genelde BiTe’nin
6zelde BiSa ve ileri HeMa’nin matematik ve fen bilimlerinde kullanilmasiyla ilgili aragtirmalar siirdiiriilmekte;
proje bazinda etkinlikler gelistirilmekte ve 6gretmen egitimine kaynak ayrilmaktadir. Bazi {ilkelerde HeMa’nin
ilkogretim ve ortadgretim diizeyinde okullarda daha siklikla kullamldigi, tiniversite dncesi 0gretimde, 6rnegin
Ingiltere’de “6th form: A-level” okullarda, Avusturya ve Avusturalya’da lise smiflarinda, ¢ok sayida iilkede IB
siniflarinda ve bazi siavlarda ileri HeMa kullanmak zorunludur. Bir fikir vermesi bakimindan iki tilkedeki
durum asagida kisaca agiklanmaktadir.
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Fransa: BiTe okullarda etkin kullanan iilkelerden biri Fransa’dir. 2000 yillarin basinda Fransa’da 10. siniftan
basliyarak her 6grencinin kendisinin sahip oldugu bir G-HeMa vardir. Ortadgretimde son simif dgrencilerinin
% 60’nin evlerinde birer BiSa bulunmaktadir. Matematik programlarinda (miifredatta) vurgu, HeMa ve BiSa’in
tim o6grenim diizeylerinde kullanilmasi iizerinedir. Bir bagka anlatimla, sdzkonusu bu araglarin, HeMa ve
BiSa’nin degil yasaklanmasi, her diizeyde okul miifredattin BiTe araglarim1 kullanmak iizere yeniden
diizenlenmis olmasina, Gronoble Universitesinden Prof Laborde dikkatimizi ¢ekmekte. Ornegin, 1996°dan beri
Dinamik Geometri (DG) yazilimi ve “spreadsheetler” (elektronik tablolastirma) in kullanilmasi, okullarda bir
ders konusudur. Bodylece, matematik derslerinda 6grencilerin HeMa ve BiSa kullanmasi gerekmektedir. Bu
baglamda, 6grenciler sunlar1 bilmek zorundadir: (i) Aritmetik islemleri HeMa ile nasil yapabileceklerini; (ii)
Fonksiyonlarin degerlerini hesaplayabilmek ve bunlarin grafigini ¢izebilmek i¢in HeMa’nin “commands”larini
nasil kullanabileceklerini; (iii) Kosullu ve tekrar edilen talimatlari nasil programlayabileceklerini; (iv) Istatistige
ait “commandlar1” nasil kullanacaklarini, vd.

Ote yandan, 1995°de oldukca giiclii HeMa’na (G/CAS-HeMa), 6zellikle TI 92’ye giris, Fransa’da yogun bir
tartisma yaratmustir. BiTeMES-1de yaptig1 ¢agrili konusmada Prof Laborde’nin belirti§ine gore kurumlar,
teknolojiye izin vermek istemisler; fakat 6gretmenlerin bir kismi, buna kars1 ¢ikmislardir (Laborde, 2000). Bu
durum bize eskiden yasanan bazi durumlart cagristirtyor olup burada eski deneyimleri animsamak yararh
olacaktir. 1970’li yillarda Fransa’da “4-islemli HeMa’ nin kullanimi ile ilgili yogun bir tartisma olmus.
Tartisamnin konusu sudur: “HeMa, ogrencileri tembellige aligtirnr”. Simdi, Fransa’da kimse bundan s6z
etmiyor. Daha Onceleri ise, 6rnegin 19. yy Fransa’da metal uglu divitlerin, kaz tiiyii yerine kullanilmasi da ilging
bir tartigma konusu olmustur. Boylece, 19. yy cocuklar, sonunda daha erken yazmaya ve yazili hesaplar yapmaya
bagslayabilmiglerdir.

Avusturya: Avusturya okullarinda ve matematik derslerinde ileri HeMa kullanilmasi, bir egitim politikasi olup
anlamli gelismeler saglanmistir (Heugl, 1999). Lise 6gretimi sirasinda 6grencilerin, matematik derslerinde Texas
Instrument’m gelistirdigi TI-83, TI-89 ve TI-92 birini kullanarak Ogretimlerini siirdiirmek ve sinavlara
hazirlanmak zorundadir. Dr Kutzler (1999), BiTeMES-1’de yaptig1 konusmada “Giinliik yasantimizda hangi
ulasim araci hangi durumda daha uygun veya elveriglidir?” sorusuna benzetme yaparak yanit vermektedir.
Otomobil, bizim hareket ve ulasim ufkumuzu belli uzakliklara cikararak genisletir benzetmesini yaparak “HeMa
hesaplama ufkumuzu genisletir”, demektedir. Bilimsel HeMa’dan onceki ‘eski’ giinleri hatirliyor musunuz?
sorusunu yanit ararken “Sinav sorulart ve ddev problemlerini ¢zerken sonucun giizel cevaplar ¢ikmasi igin
islemlerde sayilarin dikkatli segilmesi zorunluydu” goriisiiniin altin1 ¢izmektedir. Benzer bir bigimde lineer bir
fonksiyon (6rnek: y = 2x + 3) grafigi ¢izmek, iki noktanin geometrik yerini biliyorsan ¢ok kolaydir. Yalnizca
goriis kabiliyeti ve cetvel, kagit lizerinde uygun bir grafik ¢izmek igin yeterlidir. Oysa, y = 2sin(x/2) + cos(x)
grafigini ¢izmek biraz daha zordur; grafigin belirlenmesi biiyiik beceri gerektirir. Oysa, G-HeMa kullanarak bir
ogrenci her iki fonksiyonu da ayni zamanda ve az bir beceri ile ¢izebilir.

1990’11 yillarin bagindan beri Avusturya’da yapilan uygulamalarin sonucunda aragtirmacilar sunlari géstermistir:
Eger teknoloji uygun kullanilirsa, agagidaki durumlara onciiliik eder:

. daha etkili 6grenme ve 6gretme;

. daha bagimsiz iiretken 6grenci etkinliklerine;
. ogrencilerin daha fazla yaratici olmalarina;

. O0gretmenlerin dneminin artmasina.

Avusturya’daki proje calismalari yayginlagtirilarak siirmektedir. Edindigimiz deneyimleri bilim diinyasinin
insanlart ile paylagsmak, Ogretmenlere birlikte olmak ve bilgiler sunmak bizim zevkle yaptigimiz
gorevlerlerdendir

Tiirkiye: Tiirkiye'de HeMa destekli matematik egitimi ile ilgili ¢alismalar, ODTU'de 1990'l yillarin basinda
baslamis, 1999-2000 &gretim yilinda ise laboratuar kurmak {izere destek saglanmis ve bazi etkinlikler
gergeklestirilerek sonuclar rapor edilmistir (6grnegin, Ersoy, 2001; Akkus & Ersoy, 2002; Ardahan & Ersoy,
2002; Duatepe & Ersoy, 2002; Ersoy, 2004a, b). Daha 6nceki yillarda oldugu gibi, son iki yildir Tiirkiye'nin
degisik illerinde degisik diizeylerdeki Ogretmen ve Ogretmen adaylari i¢in seminer ve islik g¢alismalar
diizenlenmektedir. Soézkonusu etkinlikler, yalnizca ODTU gérevli 6gretim elemanlarmca degil, diger
iiniversitelerde (6rnegin Balikesir, Dokuz Eyliil, Karadeniz Teknik ve Selcuk Universiteleri) gérevli dgretim
iyeleri ve yardimcilarinin kattlimi ve katkilartyla siirdiiriilmektedir. Daha agikgasi, Tirkiye’de TeDeME
alaninda bir takim arastirma ve egitim etkinlikleri yiiriiten ¢alisma grubu bulunmaktadir. Ayrica, son dort-bes
yildir Tiirkiye’de yabanci ve bazi 6zel okullarda ileri HeMa, lise matematik derslerinde kullanilmakta olup
isteyen O6gretmenler ve okullar da etkinliklere katilmakta veya gerektiginde isbirligi yapabilmektedir.
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Ote yandan, pek cok gelismekte olan iilkede oldugu gibi Tiirkiye’de de genelde BiTe, 6zelde BiSa ve HeMa
kavramindan ne anlasildigi, bu araglarin okullarda ne amagla, nasil ve ne 6lciide etkin kullanildigi; ayrica
Ogretmenlerin varsa yetkinliginin hangi alanlarda ve ne dlciide oldugu, genel egilim ve tutumlarin hangi diizeyde
oldugu heniiz bilinmemektedir. Oysa, bir koklii yenilik ve degisiklik dncesinde s6zkonusu durumlarin ¢ok yonlii
incelenmesi, uygun stratejilerin ve modellerin gelistirilmesinin bir takim yararlar1 vardir. Bunlar1 bilmeden, iki
dudagin arasindan ¢ikan her sdze inanmanin &tesinde, sdyleneni veya yazilani yapmamiz gerekebilir. Bunun ne
denli yararh ve etkili olacagi, kuskular icerir. Kaldi ki sorunlarimizi dogru ve agikca belirlemek, ayrica olasi
¢ozlimleri bulmak i¢in ortak akli ve bilimsel yontemleri kullanmak zorundayiz.

(b) Uluslararasi Projelerden Bazi Ornekler: Gerek BiSa gerekse elde tasinabilir G/CAS-HeMa veya basit
HeMa’nin okullarda MOVE etkinliklerinde kullanilmasi ve 6gretmenlerin egitimi konularinda bir takim ulusal ve
uluslararasi projeler bulunmaktadir. S6zkonusu projelerin birgogu tamamlanmis ve yenileri baglatilmistir. Bir
ornek olmasi igin iki proje hakkinda 6zet bilgiler verilecektir.

UNESCO Destekli Uzak Dogu Ulkeleri Projesi: 1980’li yillarin sonlarma dogru HeMa kullanildiginda
matematik Ogretiminin nasil iyilestirililecegi konusunda Avusturalya, Japonya, Pakistan ve Yeni Zelanda’nin
isbirigiyle UNESCO destekli bir proje gelistirildi. Isbirligi yapan iilkeler, matematik derslerinde HeMa’nin
kullanildig1 6gretim materyalleri gelistirdiler. Proje sirasinda Avusturalya’da Matematik Ogretmenleri Dernegi
Proje’ye katkida bulundu; Yeni Zelanda’da ulusal yeni ders kitaplari hazirlandi, Japonya’da matematik
ogretiminde ulusal programda yeni hedefler belirlediler. Pakistan’da ise HeMa’nin ilkogretim diizeyindeki
okullarda kullanilmasi dnerilmedi.

PLACEM-Latin AmerikaUlkeleri Projesi: 1990’1 yillarm basinda UNESCO’da gérevli Dr Ed Jacobsen
baskanliginda Latin Amerikan iilkelerinin katildig1 matematik 6gretiminde HeMa’nin kullanimi alaninda yeni bir
proje hazirlandi ve IACME (Inter-American Committee for Mathematics Education) goézetiminde proje
uygulandi (Jacobsen, 1996). UNESCO’dan yeterli destek saglanamadigindan Texas Intrument’tan 6zel bir fonla
gerekli HeMa ve 6gretim materyalleri temin edilerek, PLACEM’in Arjantin, Brezilya, Dominik Cumbhuriyeti,
Kolombiya, Meksika, Sili, ve Veneziilla’da caligmalar siirdiiriildii. HeMa’nin matematik &gretiminde
kullanilmas: konusunda baslangigta bazi direnmelerle karsilasiimasima karsin bunun bir problem olmadigi,
uygun Ogretim materyali gelistirmeye ve Ogretmen egitimine gereken onemin verilmesinin oncelikli sorunlar
oldugu anlagildu.

T’: “Teachers Teaching with Technology” Projesi: Baslangigta ABD ‘de 6gretmenlerin birbirlerini mesleki
acidan yetistirmesi ve gelistirmesi i¢in 1985-86 dgretim yilinda olusturulmus bir programdir. Ogretmenlerin
mesleki gelisimleri i¢in yenilikleri izlemelerini saglamak {izere ¢ok sayida bolgesel ve yillik toplantilar
diizenlemektedir (T?; http://www.t3ww.org). Uygulama yapan gretmenler fen ve matematik 6gretiminde ileri
HeMa’nin kullaniminin gelistirilmesi i¢in aragtirmalar yapmaktadir. Internet iizerinde, 6gretmenler siniflarinda
yaptiklar1 HeMa uygulamalar ile ilgili fikir alig-verisinde bulunabilirler ve tartigma ortami olusturabilirler.
Daha sonra T “iin uluslarasi ve Avrupa birimleri olusturuldu; tasarlanan bir dizi etkinlik, basta AB iilkeleri
olmak iizere uzak dogu iilkelerinde de, 6rnegin Cin Halk Cumhuriyetinde, ger¢eklestirilmesine baslandi. Proje
stirmekte olup Mart 2001'de ABD Ohio'da yapilan yillik toplantiya, regin ¢ogu ABD'den olmak iizere 28
iilkeden binlerce arastirmaci ve 6gretmen katilmistir.

4. ILERI (G-CAS) HEMA iLE MATEMATIK OGRETIMIi

Matematik yapma, 6grenme ve Ogretme etkinliklerinde teknoloji, herzaman kullanilmistir. Ancak, kullanilan
teknolji zamanla degismis ve gelismistir. Bu boliimde, ileri HeMa ile matematik 6gretiminde gelismeler ve bazi
ornek matematik sorular1 agiklanmaktadir.

4.1. Tleri HeMa ile Matematik Ogretimi

IIkdgretim ve ortadgretim diizeyinde MOVE ilgili koklii yenilik hareketlerinden biri, 1960’11 yillarda tiim OECD
ilkelerinde “yeni (modern) matematik” 6gretim programinin uygulanmasi iken diger biri de 1990’1 yillarda
ozellikle gelismis ileri endiistri iilkelerinde basta BiSa olmak iizere bir takim yeni teknolojilerinin 6grenme ve
Ogretme siirecinde kullanilmasina baglanmasidir. Konuyla ilgili olarak alan yazini incelenecek olursa donanim
ve yazilim boyutlarinda bir dizi gelismelerin oldugu, s6zkonusu teknolojinin 6grencilerin ilgisini bilyiik dl¢iide
cektigi, biligsel ve duyussal boyutlarda 6grencilerin gelisimlerine olumlu etkilerinin oldugu belirtilmektedir
(6rnegin, Howson, Kahane, 1986; Hembree, Desart, 1986; Fey, 1992; Laughbaum, 2000;
http://www.nctm.org/about/use_of technology.htm). Ancak, BiTe’nin egitim alanma girisi ve yaygin
kullanilmasi, ig diinyasina girisi ve kullanma Olgiilerine goére daha ge¢ ve giic olmakta; ayri bir ugrast ve
uzmanlik gerektirmektedir. Bunun, kuskusuz, heniiz daha tam bilinmeyen nedenleri, giderilmemis veya ortadan
kaldirilmamis bir takim giigliikleri vardir. Herseyden once, ¢ok sayida insanin zihninde teknolojinin kotii ve
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zarall yanlar1 oldugu diisiincesi veya genel egilimi bulunmaktadir. Bu diisiince tiim teknolojiler i¢in dogru
olmasa da bir kismu igin gecerlidir, bazilar1 ise bir takim asilsiz inanglardan kaynaklanmaktadir (Ersoy, 2003b).
Ornegin, HeMa’nin zihinde veya kagit-kalemle hesap yapma becerisini yok etmesi gibi. Gergekte bu sav dogru
mudur? Giliniimiizde bilyiik sayilar1 ¢arpma veya bolme islemlerinde kim logaritma cetvellerini kullaniyor veya
kagit-kalem kullanmay1 yegliyor?

Egitim agigindan belirtilen durumlara bakildiginda bazi yeniliklere ve teknolojiye bakis noktalar ya bulanik ya
da bazi1 ényargilar icermektedir. Ornegin, BiTe 6grenme-dgretme siirecini, dgretmen ve dgrencilerin islevlerini
ve rollerini tiimiiyle etkilemekte ve degisikliklere zorlamaktadir. Oysa, geleneksel Ggrenme ve Ogretme
yontemleri egitim diinyasinin insaninin dokusuna yiizyillar boyunca o denli yer etmistir ki bunlart bir hamlede
¢ikartip atmak ve yenilemek kolay bir is degildir. Kald1 ki BiTe, geleneksel teknolojilere, 6rnegin yazi tahtasi,
kitap, kagit-kalem vd gore goreceli olarak daha pahali, etkin kullanilmasi bir takim temel bilgi ve beceri
gerektirmektedir.

Ote yandan, bir kisim yeni teknolojilerin elde veya cantada kolaylikla tasimr olmamasi ve elektrik enerjisi
gerektirmesi yaygin bir bigimde kullanilmasini etkilemektedir. Bu nedenle, 1990’11 yillarin ortalarindan
basliyarak ozellikle okullarda MOVE etkinlikleri icin yeni arayislara baglanmus; elde tasmabilir kisisel
teknolojilerden ileri HeMa’nin kullanilmasi yeglenmemektedir (6rnegin, Gomes, Waits, 1996). Bdylece,
okullarda 6grenme/dgretme ortaminin yeniden diizenlenerek daha da zenginlestirilmesi, 6gretmenin geleneksel
gorevlerinin yeniden tanimlanarak daha islevsel olmasi, siireci hizlandirmada ve kolaylastirmada HeMa’den
yararlanmasi salik verilmektedir. Bilinen bazi ger¢ekler varsa bunlardan biri dgretimin niteliginin, 6gretmenin
niteligi, 6gretme ortaminda, daha agik¢asi simif ve okuldaki olanaklar ve teknolojinin etkin kullanilmasidir. Bu
konuda, diger iilkelerde oldugu gibi Tiirkiye’deki dgretmenlerin hizmetdncesinde egitimi kadar hizmetiginde
yeniden egitilerek yetistirilmesi gerekmektedir. Belirtilen bakis noktasindan okullarda yenilik ve bir takim
degisiklikler, 6zel bir proje olarak diisliniilmeli, altyapi, donanim, 6gretmen egitimi, dgretim materyallerinin
tasarimu ve gelistirilmesi igin yeterli parasal kaynak ayrilmalhidir. Bu baglamda, okullarda MOVE s6zkonusu
oldugunda bir grup smif ve matematik dgretmenlerin egitimine dncelik verilerek bir yandan 6nciiliikk ve liderlik
edebilecek takimlar olusturulmalidir. Bu konuda {iniversitelerimizde gérev yapmakta olan matematik ve fen
bilimleri egitimcilerini yeni gorevler ve bir takim sorumluluklar beklemektedir.

4.2. HeMaDME ile ilgili Bazi Ornekler

Bugiiniin okullarinin MOVE programini etkileyen ve degistirecek en biiyiik kuvvet BiTe’dir. Ornegin, basit bir
HeMa bile sayisal hesaplamaya bakisimizi degistirmekte ve ufkumuzu agmaktadir. Bugiinkii basit HeMa ile
kiiclik yastaki ¢ocuklar eksi sayilarla, kesirlerle ve yiizde hesaplariyla daha erken yasta tanigmakta, sayi
kavramlarini daha genel bir agilimla ve ¢er¢evede kavrayabilmekteler (6rnegin, Steen, 1992; Ersoy & Sirinoglu,
2000; Ardahan & Ersoy, 2002; Ersoy, 2003b). Ileri HeMa’dan G-HeMa veya CAS-HeMa ile bir kag adimda
matrisleri carpmamiz, tlirev veya integral almamiz, denklem ve denklem dizgelerini ¢6zmemiz, iki egrinin
kesim noktasini kolaylikla bulmamiz, vb sayisal ve sembolik islemleri olanaklidir. Bazi matematik sorularinin
ileri HeMa kullanarak nasil ¢6ziildiigli asagida birka¢ 6rnekle agiklanmaktadir.

Geometri Ogretimi: Bir Dortgen ile Dogruya Gore Simetrigini Karsilastirma (Duatepe & Ersoy, 2001)

Amag: Bu etkinligin sonunda imge dortgen ile orijinal dortgenin acilarini karsilastirmalar: hedeflenmistir.

Arag: TI-92 ve Cabri (Dynamic Geometry Software)

Konu fslenisi: flkénce bir dortgen ciziniz. Sonra orijinal dortgenin agilarinin 8lgiisiinii bularak asagidaki tabloda
ilgili hiicrelere yerlestirin. Bunun i¢in F6, 3:4ngle1 segin. Daha sonra imleci sirayla ii¢ koseye gotiiriip ‘this
point’ yazisini goriince ‘enter’ tuguna basin.

THIZ FOINT

E E

HMialN DEG AUTO FUNC [ DEG HUTD FUMT
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1 H E Y £ FHIDE|FE~™
vtk:v-"-_v - L “v;u‘uwv{—
H A
THIZ FOINT THIZ FOINT
B B
MAIN DEG AUTO FUMC PMAIN DEG AUTO FUNC

Sekil 1. Cabri Yazilimi TI-92 Ekran Goriintiileri

Istatistik Ogretimi: Betimsel Istatistik/ Ortalama, Standart Sapma vd (Akkus & Ersoy, 2001)

Amag: Bu soruda amag, bir grup 6grencinin boy uzunluklariyla ilgili verileri nasil yogunlastiracaklarini ve
gorsellestirilecegini tanitmak; boy uzunluklart arttikga, standart sapmanin azaldigi sezgisini ve gorisiinii
kazandirmaktir.

Arag: Elde tagmabilir ileri HeMa TI1-92 ve hazir istatistik program meniisii

Makinede iglem yapmak i¢in veri editdriinden yeni bir sayfa agilir. Degisken/Dosya adi tanimlanir. Hiicrelere
veri girilir. Islem yapilacak siitun tanimlanir.

1 Fz, Fz F4 FE FE™ F?

w2 F1ot Setup|oell Hemder o1 o ubT1 [shat [+ i p1 e —elaa T
AT T T BATA = =

cl [ 3 cd [ [eT | ;x ;%5531

1 beren 1 |ber] z =52,
z [nasal [1.45 2 [mas| 25 ZoB3i44
3 belit = 3 lbel|l nStat =10,
4 su 5 4 |=u | mink =1.45
5 azgur 45 5 ozg| 4l =1.49
& doga .5 & [dogl medStat-1.5
7 |umot [1.54 7 |uml (Enter=ok |
ricZ=1.5 ric2=1_5
HAlW EAD AUTO FUNC [RETL] FRD AUTOD FUNC

Sekil 2. Istatistik Yazilimi TI-92 Ekran Gériintiileri

Not: Bu noktada, d6gretmen kendi boy uzunlugunu da veri kiimesine dahil ederek, 6grencilerden sinifin boy
ortalamasini hesaplamalarim isteyebilir. Bu sayede eklenen yeni bir boy uzunlugunun ortalamayi ne derece
degistirdigine yonelik yorum yapma firsati1 dogar.

Kalkuliis Ogretimi: ikinci Dereceden Bir Bilinmeyenli Denklem C6ziimii ve integral Alma

Amag: Elde taginabilir ileri HeMa kullanarak sembolik islem yapma
Arag: CAS yazilimi ve TI-92

LT FEw Faw T Fuw FE F& I1_ G Fzv | Faw FE G
< £ gebralcalclotherrontofciear a-z. || 1 Sk alcale other PramiofcLean e

2+><—1=EI,><:]

3.
(E+1) 5 1|3 sin00)ax
= = ar K= 2 [E"X_XS]'CDS(XJ+3'[><2—2]'Sih(x)

solve{x"2+x—1=0, x> J'(x“‘S*Zsin(x),x)
HAIN EAD AUTO

HilN KhD AUTD FUNC 130

= snlue(x

FUREC 1:/30

Sekil 3. CAS Yazilimi TI-92 Ekran Goriintiileri

Fizik Deneyleri: TI-83 ve CBL/CBR Etkinlikleri (Ersoy & Sirinoglu, 2001). Bir takim fen bilimleri deneylerini
daha hizli ve her ortamda yapabilecek ve elde tasinabilir 6zellikte bir takim laboratuar araglari ve cihazlar
gelistirilmistir. Tleri HeMa eslik edecek bicimde mekanik, 1s1l, elektrik, kimyasal, vb degiskenlere duyarl bir
takim algilayicilar (sensor) sinif ortaminda kolaylikla kullamlmaktadir. Ornegin, Ersoy ve Sirinoglu (2001), G-
HeMa’nin CBL (calculator —based laboratory) ve CBR (calculator-based ranger) ile birlikte kullanarak deneyleri
kurgulama, veri isleme, grafiklere doniistirme ve matematiksel modellemeyle ilgili bazi Grnekler
aciklanmaktadir.
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5.SONUC VE BAZI ONERILER

Bu incelemede, TeDeME alaninda bir takim gelismeler, elde taginabilir teknolojilerin, agikgasi ileri HeMa’nin
gizil giicli ve etkileri incelenmis; islevi ve rolii agiklanmigtir. Baz1 gelismeler, goriisler ve onerilerden bir demet
asagida ozetlenmektedir.

5.1. Baz1 Sonuglar

Okullarda MOVE etkinliklerinde gerek BiSa ve ona eslik eden teknolojileri gerekse HeMa kullanma, 1980°li
yillardan bugiine kadar bir yenilik hareketi olarak ele alinmistir. Her iilkede gelismeler ayni diizeyde olmadig:
gibi bir kisminda BiSa yonelik tutumlar daha olumlu iken HeMa kars1 ilginin ayni diizeyde ilgi olmamasi
nedeniyle ileri HeMa’nin gizil giicii gozardi edilmektedir. Oysa,hizla gelistirilen HeMa teknolojisi, genel olarak
can sikici islemlerle bos yere ugrasmis ve sikilmis 6grencilerin ger¢ek matematikle tanigsmalarini ve matematik
yapmanin doyumuna erismelerini saglamaktadir. Yapilan arastirmalar, ileri HeMa’nin etkin 6grenme/6gretme
araglart oldugu yoniinde bulgular vermektedir. Bununla birlikte, HeMa’nin matematik 6gretme-6grenme
stirecinde kullanimlariyla ilgili bilgisizligin yaygmnlifi, matematik egitimindeki gelismelerin bazi {ilkelerde
ilgililere duyurulamamas: nedeniyle heniiz birgok kisi onlarin zararli oldugunu varsaymakta ya da inancini
stirdiirmektedir. Ancak, alan yazininda bu varsayimi ve inanci dogrulayan bulgular bulunmamaktadir.

Genelde ileri egitim teknolojilerinin, 6zelde BiTe alaninda bir takim yenilikler ve geligsmeler, ¢cok hizli olup
tilkelerin birbirlerinin deneyiminden ve yamlgilarindan yararlanmasini, ulusal ve uluslararas: diizeyde ¢ok yonlii
isbirligi yapilmasini, yorel kosullar1 ve olanaklari gézardi etmeden gesitli projelerin gelistirilmesini, okullarda
uygulanarak eksikliklerin giderilmesi ve bagarili modellerin okul ve iilke genelinde yayginlagtirilmasi
gerektirmektedir. Son geyrek yiizyilda belirtilen amagla ulusal ve uluslararasi bir takim projeler gelistirilmis olup
Tiirkiye’nin bu yondeki yenilik hareketlerinde katilmadigi, etkinliklerde etkin olmadigi, ortak c¢alismalara
katkisinin olmadigi, iilke olarak kendi ulusal 6gretim programlarinda gerekli yenilikleri gergeklestirmedigi
gbzlemlenmektedir.

5.2. Onerilerden Bir Demet

Genelde TeDeME, 6zelde ileri HeMa destekli/yardimli MOVE alaninda yapilmas: gereken ve yapilabilecek cok
sayida arastirma ve bir takim yeni diizenlemeler vardir. Bu baglamda, bazi 6neriler sunlardir:

e Her bilim gibi matematik yapmak, 6grenmek/etkin 6gretmek i¢in arag-gerec gereklidir. Bu nedenle, evlerde
ve okullarda varolan araglar, 6rnegin HeMa, atil durumda birakilmamali, bir takim egitim etkinliklerinde daha
iyi degerlendirmelidir.

e Altyapis1 uygun egitim fakiiltelerinde biligsel araglarin okul matemetiginde etkin kullanilmasi alaninda
yiriitecekleri ve gelistirecekleri 6zel projeler i¢cin basta MEB olmak {izere kamu kurumlarindan parasal destek
saglanmalidir.

e Ogretmenlerin mesleklerinde yeni yeterlikler kazanmasi, ustalagmasi cagdas egitimin bir geregidir. Genelde
ileri egitim teknolojilerini 6zelde BiSa ve ileri HeMa okullarda MOVE etkinliklerinde kullanma konusunda
ogretmenler bilgilendirilmeli; sinif ve matematik 6gretmenleri bir takim beceriler edinmelidirler.

e Tiirkiye’nin degisik bdlgelerinde ve farkli diizeylerde pilot uygulama okullar segilerek BiSa ve HeMa’nin
matematik/fen egitimi etkinliklerinde kullanilmasinda bir dizi denemeler hizlandirilmali, uygulama iginde
eksiklikler giderilmelidir.

Ozetle, genelde etkilesimli ileri egitim teknolojileri ve BiTe, 6zelde BiSa ve HeMa destekli/yardimli MOVE
etkinliklerine her diizeyde okulda yer verilmeli; bu alanda smif ve matematik dgretmenlerine bir takim
yeterlikler kazandirilmalidir. Bu alanda Tiirkiye nin varolan insan kaynaklari, belirtilen amaci ger¢eklestirmek
icin bir dizi plan ve program gelistirip okullarda uygulamaya hazir duruma getirebilir. Bdylece, az bir
insangiiciiyle bile okullarda MOVE alaninda yeni bir hareket baslatmak olasidur.
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TﬁRKiYE’DEKi OKUL Y(")NETipiSi VE OGRETMENLERIN EVLERiNDEKi
BILGISAYARI MESLEKI AMACLI KULLANIM PROFILLERI
(SiVAS iLi ORNEGI)

Erdal TOPRAKCI
etoprakci@cumhuriyet.edu.tr

OZET

Bilgisayarla ilgili gelismeler her kurumda oldugu gibi egitim kurumlarin1 da etkilemistir. Egitimin toplum
acisindan Onemi geregi, bilgisayara ¢abucak adapte olmasi gerekmektedir. Okullarin yonetsel ve egitimsel
anlamda bilgisayar ile biitiinlestirilmesi siirecinin adimlarindan biri de 6gretmen ve miidiirlerin bilgisayar1
mesleki amach kullanmalarini saglamaktir. Bilgisayar1 mesleki amach kullanmanin bir yeri okul iken genis
zaman ve ortam saglamak bakimindan diger ve en 6nemli yer “ev” dir. Bu ¢alisma ile 6gretmen ve miidiirlerin
evlerindeki bilgisayart mesleki amagh kullanma orani tesbit edilmeye ¢alisilmistir. Bunun igin Sivas il ve ilge
merkezlerinde bulunan ilk ve ortadgretimdeki 6gretmen ve yoneticilerin goriislerine (402 kisi) bagvurulmustur.
Calismada aragtirmaci tarafindan gelistirilen “Bilgisayar1 Evde Mesleki Amagli Kullanim Profili” isimli 6lgek
kullanilmigtir. Aragtirmanin bir sonucu dgretmen ve miidiirlerin evlerindeki bilgisayar1 pek de egitsel/yonetsel
amagcli kullanmadiklar1 yoniindedir. Ote yandan diger bir sonucu evdeki bilgisayar: mesleki amagh kullamminimn
cesitli degiskenlerden (cinsiyet gibi) etkilendigi ile ilgilidir.

ANAHTAR KELIMELER: Bilgisayarlar, egitim teknolojisi, egitimde medya, okul yonetimi, teachers

THE PROFILES OF USING FOR PROFESSIONAL AIM THAT COMPUTERS IN THEIR HOME OF
SCHOOL MANAGERS AND TEACHERS IN TURKEY (THE EXAMPLE OF SIVAS)

ABSTRACT

The developments about the computer effect education associations, like every association. It must adapt to the
computer by fast, in accordance with importance of education for the society. One of the steps of to become of
united whole process with the computer as management and education of the schools, is to supply the teachers
and the managers use the computer for professional aim. Another and important place is “home”, as to supply a
large time and an environment, as using the computer for professional aim. The rate of using the computer that is
in their home of the teachers and the managers was been determined, for professional aims, with this working.
For this, it applied to sights of the teachers and managers who are been in Sivas and its districts (402 people).
The measure was used that is named “The Profile of Using the Computer at Home for Professional Aim” that is
developed by the researcher, in this working. As the result of the research, is direction on; the teachers and the
managers aren’t using their home computer for education and management. On the other hand, another result of
it is about effecting from different variables (like sexuality) for using the home computer for professional aims.

KEYWORDS: Computers; educational technology, media in education; school management; Teachers

I-GIRIS

Egitimin amaci toplumun gereksinimleri dogrultusunda bireyler yetistirmektir. Toplumlarin gereksinimleri de
i¢inde bulunulan diinyanin diger toplumlarindan etkilenir. Yasanilan bu yiizyilin geregi olarak biitiin toplumlarin
egitim sistemlerinde oldugu gibi Tiirkiye egitim sisteminde de bilgi toplumunun 6zellikleri temelinde dgrenci
yetistirme zorunlulugu ortaya c¢ikmistir. Bugiin egitilen bireylerin bilgiye ulagsma, bilgiyi diizenleme, bilgiyi
degerlendirme, bilgiyi kullanma ve iletisim kurma becerileri ile donanik hale getirilmesi bir zorunluluk halini
almustir. Bu zorunlulugu daha kolay, daha etkin ve daha nitelikli yerine getirmenin yollarindan biri egitimin tiim
boyutlarinda bilgisayarin kullanilmasini saglamaktir (Sinko ve Lehtinen 1999; Smeets vd. 1999; Blumenfeld
2000; Lally 2000). Bu kullanimin birbirini tamamlayan ve &grenciyi (Isman vd. 2004; Usun 2003) eksene alan
iki temel 6gesi vardir. Bunlar 6gretmen ve yoneticidir.

Okulda 6grencideki davrams degisikligini meydana getirmekten sorumlu kisi 6gretmendir. Ogretmenlerden,
bilgi toplumu bireylerini yetistirebilmeleri igin derslerini bilgisayara dayali yiiriitmesi beklenmektedir (Salamon
2000; McCannon ve Crews 2000; Morales vd. 2000; Selwyn vd. 2001; Fluck 2001; Zhao ve Cziko, 2001; Hardin
2001; Doornekamp 2002; Ainley vd. 2002; Miimtaz 2002;. Demetriadis vd. 2003; Altun 2003; Kocasarag 2003;
Mooij 2004). Ancak, O’Donnell (1996)’e gore, bilgisayar okullara girmis fakat siniflara girememistir ve daha
¢ok bilgisayar okur yazarligi amacgh kullanilmaktadir, siniflarda 6gretimi destekleyici olarak kullanilmamaktadir.
Alanyazinda bu sonucu meydana getiren bircok nedenden (Moseley vd. 1999; Gamble ve Easingwood.2000;
Namlu ve Ceyhan 2002; Granger vd. 2002; Lin vd. 2004; Ruthven vd. 2004) sézedilirken, 6nemli birinin de
ogretmenlerin bilgisayar etkili bir sekilde kullanamamasi oldugu dile getirilmektedir.
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Ogrencideki davrams degisikligini meydana getirmekten dogrudan olmasa da sorumlu diger bir kisi okul
yoneticisidir. Okul yoneticilerinin bilgisayar’a iliskin goriisli, tutumu, bilgisi ve yeterlilifi onun bilgisayara
dayali faaliyetlerini nicel ve nitel boyutlarda etkiler (White 1985; Mintzberg 1989; Foriska 1991; Riehl vd. 1992;
Kearsley ve Lynch 1994; Gibson 2001; Smerdon vd. 2000, Hope vd. 2000; Wells 2000; Mioduser vd. 2002;).
Bilgisayar cesitli program ve uygulamalar araciligiyla yonetimin karar verme, bilgi depolama, bilgi giincelleme,
iletisim vb. gibi birgok faaliyetini olumlu yonde etkiler (Leithwood ve Montgomery 1982; Visscher 1992;
Byrom 1998; Bryderup ve Kowalski 2002).

Bilgisayar ile ister 6gretmen isterse yonetici arasindaki iligkiyi anlamaya doniik yapilan bir¢ok arastirmanin
genel sOyleminde, bilgisayar kullanilarak Ogrencinin yetistirilmesinde Ogretmene diisen 6nemli role ve
6gretmenin kendi roliiniin geregini yerine getirmesinde de yoneticiye diisen goreve gonderme yapilmaktadir.
Birgok iilkede oldugu gibi, Tiirkiye’de de bilgisayarlarin okullarda kullanilmasi ve bilgi toplumunun
yakalanmas1 amaciyla temel adimlarin atilmasi yoniinde projeler gergeklestirilmektedir. (MEB 2004-a; MEB
2004-b). Ancak, bilgisayarin okullara girisi olduk¢a yenidir ve 6gretmen ve yoneticilerin bilgisayar: kullanmaya
doniik sistemli yetistirilmesi olduk¢a smirh faaliyetlerle yapilmaktadir. Ogretmenlerin ve ydneticilerin mezun
olduklar1 egitim fakiiltelerinden aldiklar1 birkag kredilik ders (YOK 2004; Yildirrm 2000), Ulusal Egitim
Bakanligt (MEB) na baghh Halk Egitim Merkezlerinden veya ozel dersanelerden alman kurs ve MEB’ce
yetistirilerek okullara egitim vermek iizere gonderilen Formator 6gretmenlerin (MEB 2004-c) semineri ve MEB
Hizmet-igi Daire Bagkanligi’nca verilen kurslarla (MEB 2004-d; Yildirim 2000) sinirh géziikmektedir.

Bundan birkag y1l 6ncesine kadar evlerde bilgisayarlar odalarin siis ya da ev sakinlerinin dokunulmasi sakincali
esyast durumundaydi oysa bugiinlerde neredeyse okula, topluma ve bireye zarar verici (6rnegin zaman kaybi)
sonuglar dogurabilecek sekilde (fal agmak, savas oyunlart oynamak, chat yapmak vb.) kullanilabilmektedir. Eger
O6getmen ve okul ydneticileri de bu olumsuz gidisin bir pargasi olmuslar ise yetistirecekleri 6grenciler ile bu
gidisin yayginlasmasina katki saglayacaklardir. Zira onlar ¢ok hassas sayilabilecek bir gorevi ifa etmektedirler.

Egitim ile bilgisayarin biitlinlesmesinin profesyonel bir tarzda veya bicimde yiiriitiilmesinde Onemli
gerekliliklerden biri de Ogretmen ve midirlerin bilgisayardan yararlanma oranlarinin artirilmasi ile
bilgisayarlarmi mesleklerinin kalitesini artiracak tarzda kullanmalaridir. Birakn bu amagla yararlanmay1, Isman
(2002)’1n Sakarya ilinde yaptig1 bir ¢alismaya gore 6gretmenlerin %95’ word, %97’si poverpoint programini
kullanmay1 bilmemektedir. Akpinar (2003)’in Istanbul da yaptigi bir caligmada ise 6getmenlerin %65,4’ii
ogretim etkinliklerinde bilgisayar yazilimi kullanamadigi tesbit edilmistir. Watson vd. (1998:19)’ne gore,
ogretmenler meslekleri ile ilgili olarak bilgisayarlardan minimal diizeyde yararlanmaktadirlar.

Etkili bir egitim-6gretim/ders i¢in uzun ve yorucu bir 6n hazirliga gereksinim oldugu egitim bilimcilerce sik sik
dile getirilmektedir. Egitim iginin sadece smifta ve okulda yapilacaklarla sinirlandirilmamasi 6gretmen ve
midiiriin isleri ile ilgili 6n hazirlk yapmalarimi zorunlu kilar. Smifta ve okulda sikisik birkag dakikaya
sigdirilarak yapilmasinin sonug¢ alict olmayacagli gozoniine alindiginda 6n hazirligin yerinin ev olacagi
sOylenebilir. Evinde bilgisayara dayal isi ile ilgili 6n hazirlik i¢inde olan miidiir ve 6gretmen egitimin kalitesine
katki saglayacaktir. Bu nedenle okuldaki 6gretmen ve yoneticilerin diger meslek gruplarinda oldugu gibi islerini
iste birakmalar pek de olanakh degildir. Isin eve tasmmas1 evdeki bilgisayarin mesleki kaygilarla kullanmi
yoluyla daha nitelikli egitim ortamlarinin tasarimlanmasina katki saglayabilir. Bu agidan nasil 6grencileri
yalnizca bilgisayar okuryazari yapmak yetmiyor belki de ondan 6nce bilingli birer bilgisayar kullanicis1 yapmak
gerekiyorsa yetiskinleri de 6zellikle 6grenciler iizerinde etkili olan 6gretmen ve yoneticileri de bilingli birer
bilgisayar kullanicis1 yapmak gerekmektedir.

Bu aragtirmanin temel problemi, “Kendi goriislerine gore evlerindeki bilgisayar1 kullanirken mesleki amagh
program ve uygulamalara yerveren Ogretmen veya miidiirlerin yiizdesi nedir?” ve “bu kullanim ¢esitli
degiskenlerden (yonetici veya 6gretmenlerin galistigi okulun tiirli, okulun yeri, okuldaki gorevi, isteki deneyimi,
bilgisayar ile ilgili bir kurstan ge¢ip gegmedigi ve cinsiyet) etkilenmekte midir?” seklinde ifade edilebilir.

Aragtirmanin amaci, egitimin 6nemli iki O6gesi olan Ogretmen ve yOneticinin bilgisayar1 evde kullanim
profillerini ortaya koyarak, bilgisayarin egitimcilerin evlerinde mesleki amaclh kullanilmasini saglamak girisim
ve uygulamalarina, drnek olmak acisindan 6zelde Sivas ili genelde de Tiirkiye igin katki saglamaktir. Evde
bilgisayarin agirlikli olarak hangi 6zellikleri temelinde kullanildiginin tesbiti gerek hizmet i¢i gerekse hizmet
oncesi daha nitelikli 6gretmen ve yonetici yetistirme cabalarina yol gosterecek bir faaliyet olabilir. Ote yandan,
evinde bilgisayari mesleki agirlikli kullanan 6gretmen ve yoneticilerin daha etkin okul ve sinif ortamlari
olusturacag: sdylenebilir.
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II-YONTEM

Aragtirmanin evreni, 2003-2004 Egitim-6gretim yilinda Sivas ili (98 okul) ve tiim ilge merkezlerinde (116 okul)
bulunan ¢esitli tiirdeki 214 ortadgretim (62 okul) ve ilkdgretim (152 okul) okulunda gorev yapan 0gretmen ve
yoneticilerden olusmaktadir. Kent merkezindeki yonetici ve 6gretmenlerin toplam sayist llkogretim i¢in 1737
ortadgretim igin ise 812°dir. Ote yandan ilge merkezlerindeki yonetici ve 6gretmenlerin toplam sayist llkégretim
icin 1013 ortadgretim igin ise 522°dir. Arastirmanin 6rneklemi bu evrenden alinan ve evinde internete bagli bir
bilgisayari olan toplam 402 6gretmen ve yoneticiden olugsmaktadir.

Calismada veri toplama araci olarak, aragtirmaci tarafindan gelistirilen ve gegerliligi uzman goriisii ve madde
analizi yapilarak saglannms “Bilgisayar1 Evde Mesleki Amacli Kullanim Profili” kullanilmustir. Olgek, evde
bilgisayarin egitim ile ilgili olasi kullanim durumlan diisiiniilerek tasarlanmigtir. Bilindigi iizere bilgisayarda
bir¢ok program ve uygulamaya yervermek olanaklidir (oyun, miizik, film, chat, intenet, e-posta, kelime islem,
veritabani vb.). Uzmanlara (10 kisi), 6gretmen (12 kisi) ve miidiirlere (8 kigi) bu uygulama veya programlardan
hangilerinin egitimle daha iliskili oldugu sorusu sorulmus ve bu soruya alinan yanitlar baglaminda siralanmis 10
maddelik soyle bir liste olusmustur:

Tablo-1 Gériislerine Basvurulan Uzman ve uygulamacilara gore bilgisayarin evde mesleki amach
kullanim profili (BEMAKP)

Evde
kullamm  Mesleki Amach Kullamilan Program ya da Uygulama
sirasi

Kelime-Islem (Word gibi.)

Sunum programlari (Powerpoint gibi.)

Kaynak materyal olarak egitim CD leri

Tablolama -istatistik (Excel gibi.)

Veritabani (Access gibi.)

Internet

E-Posta

Kisisel sayfa (web) hazirlama

Belli konu alanlar1 (yonetim, dgretim vb.) i¢in bilgisayar paket programi kullaninu
Milli Egitim Bakanligi’min Bilgisayara dayali isleri (ILSIS gibi)

N R I

Olgek “evet” ve “hayir” seklinde yanitlanacak tarzda yapilandirilmistir. Denekler evet veya hayir yoluyla, Tablo
1’de evdeki bilgisayarin mesleki kullanim siralamasi olarak verilen profilin neresinde oldugunu belirtmektedir.
Olgegin evde kullanimu ile ilgili, bu arastirma verilerine dayali olarak yapilan Croanbach Alpha giivenirlik
katsayis1 .90 dir.

Olgegin uygulanmas: tamamlandiktan sonra, herbiri gdzden gecirilmis ve bilgisayar ortamima aktarilmistir.
Verilerin, hem bilgi islem kodlama ¢izelgelerine hem de bu cizelgelerden bilgisayar ortamina aktarilmasi
sirasinda sik sik dogrulugu kontrol edilmis ve yanlis aktarimlar 6nlenmeye calisilmustir. Istatistiksel analizler,
SPSS paket programindan yararlanilarak yapilmistir. Yapilan istatistiksel islemler yiizdelik ve kikare testi’dir.

II-BULGULAR

Aragtirmanin bu boliimiinde verilerin analiziyle elde edilen bulgular, yanitlayicilarin &zellikleri, yanitlayicilarin
evde bilgisayar kullanim profili ve evde bilgisayar kullanim profilinin c¢esitli degiskenlerden etkilenip
etkilenmediklerinin tesbiti seklinde ii¢ asamada sunulmustur..

1. Yamtlayicilarin 6zellikleri: Ankete yanit veren deneklerin 293’1 (% 72,8) ilkogretim ve 109’u (% 27,2)
ortadgretimde gorev yapmaktadir. Deneklerin 142°si (% 35,3) kadin ve 260’1 (% 64,7) erkektir. Deneklerin 233’1
(% 57,9) il merkezi ve 169’u (% 42,1) ilge merkezindeki okullarda gorev yapmaktadir. Deneklerin 349°u (%
86,8) 6gretmen ve 531 (% 13,2) yoneticidir. Deneklerin 259’u (% 64,4) 0-10 yil ve 143’1 (% 35,6) 11-20 yildir
gorev yapmaktadirlar. Deneklerin 240°si (% 59,7) bilgisayar ile ilgili bir kurstan gegmis ve 162’si (% 40,3)
bilgisayar ile ilgili herhangi bir kurstan gegmemistir.

2- Yanitlayicilarin evdeki bilgisayar1 mesleki amac¢h kullamm profili: Tablo-2 incelendiginde deneklerin
%47,2°lik bir oranla birinci sirada interneti kullandiklar1 goriilmektedir. Oysa internet evde mesleki kullanim
(BEMAKP) siralamasinda (Tablo 1) altinci sirada gelmektedir. Internet uygulamas1 mesleki sayfalar incelenerek
bilgi ve gorgii artirtliyorsa olumlu olabilir aksi ise zaman kaybi, israf, yorgunluk gibi sonuglar1 dogurarak zarar
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verebilir. Zira internet hem egitimciler i¢in zengin ve etkili bir ortam sunmakta (Rither ve Lemke 2000, 101)
hem de 6gretmenlerin mesleki gelisimlerine kaynak olabilmektedir (Pelgrum 2001: 165)

Kelime iglem programlarimin kullanimmin ikinci sirada gelmesi dikkat gekicidir (%44,2). Ogretmenlerin ve
miidiirlerin okul ile ilgili islerinde kullanmak {izere belki de en bagta 6grenmek durumunda birakildiklari
programlar da word gibi kelime islem programlaridir. Bu tiir programlar evinde plan hazirlamak veya ders
oncesi hazirlik yapmak isteyen dgretmen igin en islevsel programlardandir ve Cuckle ve Clarke (2002: 324)
yaptig1 217 kisinin denek oldugu bir aragtirmada kelim-islem programini kullananlarin oran1 %98’dir.

Anketi yanitlayanlarm % 43,6’sinin evinde bilgisayar1 kullanirken kaynak materyal olarak egitim CD’lerini
izledigini ya da onlardan yararlandigin1 dile getirmistir. Egitim CD’lerinden yararlanma bilgisayar1 mesleki
amacli kullanim siralamasinda tigiincii sirada (Tablo 1) gelmistir, burada da {iglincii siradadir (Tablo2). CD’ler
kaynak saglama agisindan 6gretmenlerin mesleki gelisimlerine katki saglayabilecegi gibi (Pelgrum 2001: 165)
bilgisayara dayal1 ders isleme siirecinin herhangi bir asamasinda da kullanilabilir.

Tablo-2 Deneklerin goriislerine gore evde bilgisayar: mesleki kullanim profili

BEMAKP Sira Kullanim icerigi Evet Hayir
No % Y%
6. 1. Internet 472 528
1 2. Kelime-Islem (Word gibi.) 442 558
3. 3. Kaynak materyal olarak egitim CD leri 43,6 56,4
7. 4. E-Posta 33,4 66,6
4. 5. Tablolama-istatistik (Excel gibi.) 32,7 673
9. 6. Belli konu alanlart (yonetim, dgretim vb.) i¢in bilgisayar paket 30,7 69,3
programi kullanimi
10. 7. Milli Egitim Bakanligi’nin Bilgisayara dayal isleri (ILSIS 30,0 70,0
gibi)
2. 8. Sunum programlari (Powerpoint gibi.) 25,1 749
5. 9. Veri tabani (Access gibi.) 18,8 81,2
8 10. Kigisel sayfa (web) hazirlama 14,5 85,5

BEMAKP= Bilgisayarin Evde Mesleki Amacli Kullanim Profili

Son yillarda egitim piyasasinda say1 ve tiirleri artan bu CD’lerin 6grencilerce etkili kullaniminin bir yolu
6gretmenlerin onlari inceleyerek o donemdeki egitimine yararli olup olmadiginin denetlemesiyle gergeklesebilir.

Bilgisayar kullaniminda E-Posta’ya yerverenlerin orant %33,4’diir ve dordiincii sirada gelmektedir (Tablo 2).
Oysa evde mesleki amach kullanim siralamasinda yedinci siradadir (Tablo 1). Ozellikle meslektaslarla kurulacak
iletisim acgisindan egitim faaliyetinin bir parcasi olabilecek bir 6zelligi olmasi itibariyle 6nemli, ancak daha
oncelikli kullanilmasi gerekenler itibariyle ise ¢ok yliksek bir kullanim oranina sahip oldugu sdylenebilir.

Bilgisayarda tablolama ve istatistik programlar1 6gretmenler igin derslerine girdikleri sinif ve Ogrencilerin
ozellikle 6lgme degerlendirme islemlerinde kullanabilecekleri programlardan olusur. Midiirler ise bu tiirden
programlar1 ozellikle okul ve oOgretmen istatistiklerinde kullanabilir. Bu tiirden kullanmimlar derslerden ve
yonetim faaliyetlerinden arta kalan zamanlarda yapilabilir. Tablo 1 de goriildiigii gibi tablolama ve istatistik
programlarinin kullamimu 4. siradadir. Tablo 2 de ise S.siradadir. Olgegi yanitlayanlarin %32,7°si bu program
temelli bilgisayar kullandigini belirtmistir.

Son zamanlarda egitim faaliyetlerinin farkli alanlar1 i¢in farkli paket programlarin iretildigi bilinmektedir.
Ornegin okuldaki karne, devamsizlik, bordro vb. islemlerin takibi i¢in yazilmis paket programlar oldugu gibi
ogretmenler igin dgrenci dosyalari, not hesaplama gibi paket programlar mevcuttur. Bu programlarin Tablo 1°¢
gore mesleki amagl kullanim siras1 9°dur. Oysa Tablo 2’ye gore yanitlayicilarin %30,7’lik bir oran1 bilgisayari
bu amagla 6. sirada kullanmaktadirlar.

Bilindigi iizere Milli Egitim Bakanhg: faaliyetlerini MEBSIS adi altinda en kiigiik birimi olan okulundan
(OKULSIS) bakanlik o6rgiitine kadar biitiin kademelerinde ve heryerde bilgisayara dayali olarak yiiriitmeye
baslamistir. Buna gore dgretmenlerin atamalari, tayinleri, 6zliik isleri vb. gibi birgok etkinlik bilgisayara dayali
olarak yerine getirilmektedir. Bu, mesleki amagli kullanim siralamasinda sonuncu siradadir. Calisma
deneklerinin %30,0°1 evlerindeki bilgisayar1 bu amagla yedinci sirada kullanmaktadirlar.
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Sunum programlari, 6gretmenlerin derslerini, miidiirlerin toplanti1 ve bilgi verme ve toplantilarini gorsel agirlikli
hazirlayip paylagmalarinda kullamlan oldukga etkili programlardir. Olgegi yanitlayanlarin ancak %25,1°i evinde
bilgisayar: bu amagla 8. sirada (Tablo 2) kullanmaktadir. Bu oran Cuckle ve Clarke (2002: 324)’in bir
calismasinda %11°dir. Karsilagtirma yapildiginda oranin yiiksek oldugu goriilmektedir ancak mesleki amagl
kullanim sirasina (2. sira, Tablo 1) dikkat edildiginde durumun i¢agic1 olmadig1 sdylenebilir.

Veritabani, verili kosullarda bilgisayar kullanicilarinin kendi kiigiik paket programlarini hazirlamalarini saglayan
programlardan olusur. Bu agidan 6gretmen ve yoneticilerin bu tiirden bir programi kullanmalar1 onlarm
bilgisayari etkili kullandabildiklerine iligskin ipucu veren bir durumdur. Bunun mesleki amagh kullanim sirasi
5°dir (Tablo 1). Oysa deneklerin ancak %18,8’i evlerinde bilgisayar1 bu amagla 9. sirada (Tablo 2)
kullandiklarini belirtmiglerdir. Egitimcilerin veritabani ve grafik programlarini en az diizeyde kullandiklarina
iliskin sonuglar sergileyen bir ¢alisma (Trushell vd. 1998: 334) benzer bir sonuca génderme yapmaktadir.

Okuldaki gorevi baglaminda dgrenciler veya dgretmenleri ve diger ilgilileri bilgilendirecek, etkilesecek igerikli
bir sayfa olusturarak (web sayfasi) internet ortaminda yaymlamak (Wiske vd. 2001: 488) egitimcinin niteligini
artirabilir ve yansitabilir. Nitekim bu, mesleki amac¢lh kullanim siralamasinda 8.’dir (Tablo 1). Bu amagla evde
bilgisayar kullanim oranina ve sirasina (Tablo 2) bakildiginda en diisiik oranla (%14,5) karsilagilmaktadir.

Tablo 2 genel olarak degerlendirildiginde deneklerin kullanim sira numaralarinin BEMAKP ile pek uyusmadigi
buna bagl olarak bilgisayar1 evlerinde pek de mesleki amagli kullanmadiklar1 sdylenebilir.

3- Yamtlayicilarin evde bilgisayar1 mesleki ama¢h kullamm profilinin cesitli degiskenler agisindan
durumu: Sézkonusu degiskenler; deneklerin ¢alistigi okulun tiirii, okulun yeri, okuldaki gorevi, isteki deneyimi,
bilgisayar ile ilgili bir kurstan ge¢ip gegmedigi ve cinsiyeti’dir.

3.1. Denekelerin cahstiklar1 okulun tiirii ve bilgisayar kullamm profilleri: Deneklerin bilgisayar
kullanimlarinin ¢alistiklar1 okul tiirline gore degisip degismedigiyle ilgili olarak Kikare testi yapilmis ve fark
sonuclart Tablo 2’de verilmistir. Farkin daha ¢ok hangi program igerikli bilgisayar kullanimi yoniinde olduguna
bakildiginda en basta internet en sonda da kelime-islem programlari agisindan oldugu anlasilmaktadir. Hig fark
olmayan kullanim igerikleri sirasiyla kisisel sayfa hazirlama (p= ,999), sunum programlar1 p=,072.) ve Milli
Egitim Bakanlig1’nin bilgisayara dayali isleri (p=,054)dir.

Tablo-3 Bilgisayar mesleki amach kullanim profilinde okul tiirii fark:

Kullanin icerikleri Yanit ik Orta X’ Sd p
o0gretim  dgretim
% %
Internet ~ Evet 44,4 53,2 10,630 1 ,001%*
Hayir 55,6 46,8
E-Posta  Evet 30,8 39,1 10,503 1 ,001%*
Hayir 69,2 60,9
Veri tabani (Access gibi.) Evet 16,9 22,8 7,554 1 ,006*
Hayir 83,1 77,2
Belli konu alanlar1 (yonetim, 6gretim vb.)  Evet 28,8 34,7 5,428 1 ,020%*
icin bilgisayar paket programi kullanim1 ~ Hayir 71,2 65,3
Tablolama-istatistik (Excel gibi.)  Evet 30,9 36,7 5,165 1 ,023*
Hay1r 69,1 63,3
Kaynak materyal olarak egitim CD leri  Evet 41,7 47,8 5,151 1 ,023%
Hayir 58,3 52,2
Kelime-Islem (Word gibi.)  Evet 424 48,0 4,258 1 ,039*
Hayir 57,6 52,0
Milli Egitim Bakanligi’nin bilgisayara  Evet 28,5 33,3 3,720 1 ,054
dayal isleri (ILSIS gibi) Hayir 71,5 66,7
Sunum programlari (Powerpoint gibi.)  Evet 23,8 28,0 3239 1 ,072
Hayir 76,2 72,0
Kisisel sayfa (web) hazirlama  Evet 14,5 14,5 ,000 1 ,999
Hayir 85,5 85,5

Beklenen minimum deger 5 den biiyiik oldugundan Pearson Kikare Testi kullanildi
" Anlamlilik en diisiik p< .05 olarak alinmstir.
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Ortadgretim okullarinda ¢alisan deneklerin son ii¢ kullanim igerikleri hari¢ kalan biitiin  kullanim
iceriklerinde ilkdgretim deneklerine oranla daha yiiksek kullanim yiizdelerine sahip oldugu anlasilmaktadir. Bir
ornek vermek gerekirse, veritabani programlarini kullanmada ortadgretim (%22,8) denekleri ilkdgretim (%16,9)
deneklerinden daha yiiksek bir ylizdelige sahiptir.

3.2. Denekelerin cinsiyeti ve bilgisayar kullanim profilleri: Deneklerin bilgisayar kullanim igeriklerinin
cinsiyetlerine gore degisip degismedigiyle ilgili olarak Kikare testi yapilmis ve fark oldugu tesbit edilmistir.
Tablo 2’de varolan siralama Tablo 4’deki bigime doniismiistiir. Farkin daha ¢ok hangi program igerikli bilgisayar
kullanimi yoniinde olduguna bakildiginda en basta kelime-iglem en sonda da kaynak materyal olarak egitim CD
leri agisindan oldugu anlasilmaktadir. Hi¢ fark olmayan kullanim igerikleri sirasiyla kisisel sayfa (web)
hazirlama (p=,890), internet (p=,315) ve Milli Egitim Bakanligi’nin bilgisayara dayali isleri (p=,228)dir.

Tablo-4 Bilgisayar mesleki amach kullanim profilinde cinsiyet farki

Kullanin icerikleri Yamit Kadin Erkek X? Sd p
% %
Kelime-Islem (Word gibi.)  Evet 38,1 48,0 14,735 1 ,000%*
Hayrr 61,9 52,0
Veri tabani (Access gibi.)  Evet 11,0 23,6 38,492 1 ,000%*
Hayrr 89,0 76,4
Sunum programlar1 (Powerpoint gibi.)  Evet 20,0 28,3 13,392 1 ,000%*
Hayirr 80,0 71,7
E-Posta  Evet 289 36,3 9,063 1 ,003*
Hayrr 71,1 63,7
Belli konu alanlar1 (yonetim, 6gretim vb.) igin ~ Evet 26,4 33,4 8,491 1 ,004*
bilgisayar paket programi kullanim1 ~ Hayir 73,6 66,6
Tablolama-istatistik (Excel gibi.) ~ Evet 29,2 349 5,466 1 ,019*
Hayirr 70,8 65,1
Kaynak materyal olarak egitim CD leri ~ Evet 40,2 45,7 4,490 1 ,034*
Hayir 59,8 54,3
Milli Egitim Bakanligi’nin Bilgisayara dayal1 isleri ~ Evet 28,2 31,1 1,454 1 228
(ILSIS gibi) Hayrr 71,8 68,9
Internet  Evet 456 482 1,011 1 315
Hayrr 54,4 51,8
Kigisel sayfa (web) hazirlama  Evet 14,4 14,6 ,019 1 ,890
Hayirr 85,6 85,4
Beklenen minimum deger 5 den biiyiik oldugundan Pearson Kikare Testi kullanildi
" Anlamhilik en diisiik p< .05 olarak alinmstir.

Erkeklerin son ii¢ kullanim icerikleri hari¢ kalan biitiin kullanim igeriklerinde kadinlara oranla daha yiiksek
kullanim yiizdelerine sahip oldugu anlasilmaktadir. Bir ornek vermek gerekirse, sunum programlarin
kullanmada erkekler (%28,3), kadinlardan (%20,0) daha yiiksek bir yiizdelige sahiptir. Literatiirde bilgisayar ve
cinsiyet arasindaki iliski tesbiti caligmalarinde bir etkisi olmadigina doniik bulgularin yaninda (Collis et.al. 1996;
Galanouli et.al. 2004), kadinlarin bilgisayarla daha az ilgili olduklarmi bulgulayan tesbitler de vardir (Merrill
1991; Spennemann 1996; Ory 1997).

3.3. Denekelerin calistigi okulun bulundugu yer ve bilgisayar kullamim profilleri: Tablo 5 incelendiginde
deneklerin ¢aligtiklari okulun bulundugu yerlesim yerinin il veya ilgede olmasmin bilgisayar kullanim
iceriklerinde yiizdelik oran farki yaratmadig1 anlagilmaktadir.

Kikare testi sonucu anlamli yiizdelik farkliliklari olmasa da dikkati ¢eken bir durum kaynak materyal olarak
egitim CD’leri ve belli konu alanlar1 (yonetim, dgretim vb.) i¢in bilgisayar paket programi kullanim igerikleri
hari¢ okulu ilgede olan deneklerin evet yiizdeliklerinin okulu ilde olanlardan fazla olmasidir. Bunun bir
nedeninin ilgede yasayanlarin evde kullanim i¢in ilde yasayanlara oranla daha ¢ok zamana sahip olmalar
olabilir. Bir baska deyisle kentteki sikisik, ilgedeki durgun yasam bu sonucun bir nedeni olabilir.
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Tablo-5 Bilgisayar: mesleki amach kullanim profilinde okulun bulundugu yer farki
Kullanim Icerikleri Yamit 1l Tice X2 Sd P
Y% Y%
internet Evet 45,3 49,6 2,751 1 ,097
Hayir 54,7 50,4
E-Posta Evet 33,2 36,3 3,335 1 ,097
Hayir 66,8 63,7
Tablolama -istatistik (Excel gibi.) Evet 35,2 36,0 2,754 1 ,098
Hayrr 64,8 64,0
Sunum programlari (Powerpoint gibi.) Evet 23,9 26,8 1,709 1 ,191
Hayir 76,1 73,2
Veri tabani (Access gibi.) Evet 18,0 19,9 938 1 ,333
Hayir 82,0 80,1
Milli Egitim Bakanligi’nin Bilgisayara dayali isleri Evet 29,1 31,1 ,770 1 ,380
(ILSIS gibi) Hayir 70,9 68,9
Kelime-fslem (Word gibi.) Evet 43,5 45,0 ,354 1 ,552
Hayir 56,5 55,0
Kaynak materyal olarak egitim CD leri Evet 44,4 42,5 558 1 ,455
Hayir 55,6 57,5
Belli konu alanlari (yonetim, 6gretim vb.) i¢in bilgisayar Evet 31,2 30,0 ,296 1 ,586
paket programi kullanimi  Hayir 68,8 70,0
Kigisel sayfa (web) hazirlama Evet 14,7 14,3 ,034 1 ,853
Hayir 85,3 85,7
Beklenen minimum deger 5 den biiyiik oldugundan Pearson Kikare Testi kullanildi

1l veya ilge acisindan bilgisayar kullanim igerikleri yiizdeliklerinde bir fark olmamasi bilgisayar ve onunla ilgili
etkinliklerin her iki yerlesim yerine de esit yansidig1 anlamina gelebilir. Ote yandan bilingli bilgisayar kullanim1
ile ilgili olarak kirsal ve kentselin ayn1 6zellikleri tasidig1 da sdylenebilir.

3.4. Denekelerin okuldaki gorevleri ve bilgisayar kullanim profilleri: Deneklerin evde bilgisayar
kullanimlarinin ¢alistiklar: okuldaki gorevlerine gére degisip degismedigiyle ilgili olarak Kikare testi yapilmis
ve farka rastlanmistir. Farkin daha ¢ok hangi program igerikli bilgisayar kullanimi yoniinde olduguna
bakildiginda en basta internet en sonda da veritabani1 programlari agisindan oldugu anlagilmaktadir. Hi¢ fark
olmayan kullanim igerikleri sirasiyla sunum programlart (p=,955), kisisel sayfa hazirlama (p= ,722), kelime-
islem (p=,352.), Milli Egitim Bakanligi’nin bilgisayara dayali isleri (p= ,233) ve Tablolama-istatistik
programlaridir.

Tablo-6 Bilgisayar:1 mesleki amach kullanim profilinde okuldaki gorev farki

Kullamim fgerigi Yamt Ogretmen Miidiir X? sd p
% %

Internet  Evet 48,4 37,0 7,470 1 ,006*
Hayir 51,6 63,0

Kaynak materyal olarak egitim CD leri ~ Evet 44,7 34,6 6,003 1 ,014*
Hay1r 553 65,4

Belli konu alanlar1 (yonetim, 6gretim vb.) icin ~ Evet 31,6 22,8 5,237 1 ,022%
bilgisayar paket programi kullanim1 ~ Hayir 66,4 77,2

E-Posta  Evet 343 25,9 4,584 1 ,032%
Hayir 66,7 74,1

Veri tabani (Access gibi.)  Evet 18,1 24,7 4,112 1 ,043*
Hay1r 81,9 75,3

Tablolama-istatistik (Excel gibi.)  Evet 30,5 25,9 3,807 1 ,055
Hayir 69,5 74,1

Milli Egitim Bakanligi’nin Bilgisayara dayali  Evet 30,5 259 1,420 1 ,233
isleri (ILSIS gibi) Hayir 69,5 74,1

Kelime-Islem (Word gibi.)  Evet 44,6 40,7 ,868 1 ,352
Hayir 55,4 59,3

Kigisel sayfa (web) hazirlama  Evet 14,6 13,6  ,127 1 , 722
Hay1r 85,4 86,4

Sunum programlar1 (Powerpoint gibi.)  Evet 25,1 253,003 1 955
Hayir 74,9 74,7
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Beklenen minimum deger 5 den biiyiik oldugundan Pearson Kikare Testi kullanildi
" Anlamlilik en diisiik p< .05 olarak alinmustir.

Okullarda miidiir olarak ¢alisanlarin (%24,7) yalnizca veritabani programi kullanmak agisindan 6gretmenlerden
(%18,1) daha yiiksek bir yiizdelige sahip olduklar anlagilmaktadir. Son bes kullanim igeriklerinde ise “evet”
yiizdeleri esit olmakla birlikte 6gretmenlerin evlerinde miidiirlere gére daha fazla kullandiklar1 programlar veya
uygulamalar sirasiyla internet, kaynak materyal olarak egitim CD’leri, belli konu alanlar1 (yonetim, 6gretim vb.)
icin bilgisayar paket programi kullanimi ve E-posta’dir.

3.5. Denekelerin isleri ile ilgili deneyimleri ve bilgisayar kullanim profilleri: Deneklerin is deneyimlerinin
evde bilgisayar kullanimi igeriklerinde bir farklilik meydana getirip getirmedigine bakmak igin Kikare testi
yapilmis ve farka rastlanmigtir.. Farkin daha ¢ok hangi program icerikli bilgisayar kullanimi yoniinde olduguna
bakildiginda en bagsta e-posta en sonda da belli konu alanlari (ydnetim, 6gretim vb.) icin bilgisayar paket
programi kullanimi agisindan oldugu anlasilmistir. Hi¢ fark olmayan kullanim igerikleri sirasiyla kisisel sayfa
hazirlama (p=,258), Kaynak materyal olarak egitim CD leri (p=,164.), ve Veri taban1 (p=,140)’dur.

Tablo-7 Bilgisayar1 mesleki amach kullanim profilinde deneyim farki

Kullanin icerikleri 0-10 11-Ustii X2 Sd p
Yil % Yil %

E-Posta Evet 39,0 23,7 37,918 1 ,000*
Hayir 61,0 76,3

Internet Evet 52,4 38,1 29,392 1 ,000%
Hayir 47,6 61,9

Tablolama -istatistik (Excel gibi.) Evet 37,1 25,1 23,490 1 ,000%*
Hayir 62,9 74,9

Milli Egitim Bakanligi’nin Bilgisayara dayali Evet 33,4 24,1 14,879 1 ,000*
isleri (ILSIS gibi) Hay1r 66,6 75,9

Kelime-Islem (Word gibi.) Evet 47,1 39,0 9,678 1 ,002*
Hayir 52,9 61,0

Sunum programlar1 (Powerpoint gibi.) Evet 27,3 21,3 7,092 1 ,008*
Hayir 72,7 78,7

Belli konu alanlar1 (yonetim, 6gretim vb.) i¢in Evet 32,6 27,4 4,507 1 ,034*
bilgisayar paket programi kullanimi Hay1r 67,4 72,6

Veri tabani (Access gibi.) Evet 19,1 16,9 2,174 1 ,140
Hayir 80,1 83,1

Kaynak materyal olarak egitim CD leri Evet 44,9 41,3 1,933 1 ,164
Hayir 55,1 58,7

Kisisel sayfa (web) hazirlama Evet 15,3 13,2 1,281 1 ,258
Hayir 84,7 86,8

Beklenen minimum deger 5 den biiyiik oldugundan Pearson Kikare Testi kullanildi
" Anlamlilik en diisiik p< .05 olarak almmustir.

Daha az kidemli olan deneklerin son ii¢ kullanim igerikleri hari¢ kalan biitiin kullanim igeriklerde ilkdgretim
deneklerine oranla daha yiiksek kullanim yiizdelerine sahip oldugu anlasilmaktadir. Bir 6rnek vermek gerekirse,
e-postay1 kullanmada 0-10 yi1l deneyime sahip deneklerin (%39,0), 11- iistii y1l deneyimli (%23,7) deneklerden
daha yiiksek bir ytlizdelige sahiptir.

3.6. Denekelerin bilgisayar ile ilgili aldiklar1 kurs ve bilgisayar kullammm profilleri: Evde bilgisayar
kullanimu igeriklerinde, deneklerin daha once bilgisayar ile ilgili almig olduklart bilgisayarla ilgili herhangi bir
kursun bir farklilik meydana getirip getirmedigine bakmak i¢in Kikare testi yapilmis ve birgok igerik agisindan
fark oldugu bulgulanmigtir. Farkin daha ¢ok hangi program igerikli bilgisayar kullanimi yoniinde olduguna
bakildiginda en basta kelime-islem en sonda da belli konu alanlar1 (yonetim, 6gretim vb.) i¢in bilgisayar paket
programi kullanimi agisindan oldugu anlasilmistir. Hi¢ fark olmayan kullanim igerigi bir tanedir ve o da Milli
Egitim Bakanligi’nin Bilgisayara dayali isleridir (p=,104). Gerek genel sonugta gerekse bagimsiz degiskenlerin
herbirine gore olusan sonuglarda kelime-iglem, veritabani ve sunum programlari kullanimmin kurs alan
deneklerde en agirlikli kullanilan programlar olmasidir. Bu sonuca bakarak kurslarin daha nitlekikli bilgisayar
kullanicis1 yetistirmeye katki sagladigi sdylenebilir. Ote yandan kurslarda daha ¢ok bu programlar iizerinde
durulmasinin da sonug iizerinde etkili oldugu sdylenebilir.
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Tablo-7 Bilgisayar: mesleki amach kullanim profilinde kurs Farki

Kullamim icerikleri Yamt Almis  Almamis X? Sd p
Y% %

Kelime-Islem (Word gibi.)  Evet 49,5 35,6 28,786 1 ,000*
Hayir 50,5 64,5

Veritabani (Access gibi.)  Evet 22,4 13,0 21,004 1 ,000*
Hay1r 77,6 87,0

Sunum programlari (Powerpoint gibi.)  Evet 28,8 19,2 17,896 1 ,000*
Hayir 71,2 80,8

Internet  Evet 50,2 57,7 9,248 1 ,002*
Hayir 49,8 423

Tablolama -istatistik (Excel gibi.)  Evet 35,6 28,1 9,478 1 ,002*
Hayir 64,4 71,9

Kaynak materyal olarak egitim CD leri ~ Evet 46,6 38,8 9,110 1 ,003*
Hayir 534 61,2

Kisisel sayfa (web) hazirlama  Evet 16,5 11,4 7,708 1 ,005*
Hay1r 83,5 88,6

E-Posta  Evet 35,7 29,8 5,872 1 ,015%*
Hay1r 64,3 70,2

Belli konu alanlar1 (yonetim, 6gretim vb.)  Evet 32,8 27,3 5,364 1 ,021%*
icin bilgisayar paket programi kullanim: ~ Hayir 67,2 72,7

Milli Egitim Bakanligi’nin Bilgisayara  Evet 31,5 27,6 2,646 1 ,104
dayal isleri (ILSIS gibi) Hay1r 68,5 72,4

Beklenen minimum deger 5 den biiyiik oldugundan Pearson Kikare Testi kullanildi
" Anlamhlik en diisiik p< .05 olarak alinmustur.

Kurs alan denekler son bir kullanim igerigi hari¢ kalan biitiin kullanim igeriklerinde kurs almamis deneklere
oranla daha yiiksek kullanim yiizdelerine sahiptirler. Bir 6rnek vermek gerekirse, evde bilgisayar kullaniminda
kelime-islem programina kurs almisg denekler %49,5 oraninda yerverirken, almamiglar %35,6 yervermektedirler.
Boyle bir sonug, bilgisayarla ilgili iiniversite veya diger egitim alinan yerlerde word, powerpoint, excel gibi
program veya uygulamalara yervermenin (Safak 1999: 23) dogruluguna isaret edebilir.

IV-SONUC VE ONERILER

Yapilan birgok calisma bilgisayara dayali egitimin geleneksel egitim uygulamalarina gére basartyr artirdigini
bulgulamistir (Hacker ve Sova 1998; Leh 1998; Renshaw ve Taylor 2000; Chang 2002; Mioduser vd. 2002).
Buna gore okullardaki ilgililerin, bilgi toplumunun bireylerini yetistirmek iizere, okuldaki gorevleriyle
bilgisayar biitiinlestirmek zorunda olduklar1 aciktir. Ogretmen ve miidiirlerin evlerinde bilgisayar1 mesleki
amagli kullanmalar1 bu biitiinlesmenin énemli adimlarindan biridir.

Arastirmanin genel olarak sonucuna deginilirse dgretmen ve miidiirlerin evlerindeki bilgisayar1 mesleki amach
kullanma oranlarmin diisiik oldugu goriilmektedir. “Mesleki amach kullanim profili”nde sonuncu siralarda
gelmelerine ragmen internet ve e-posta’nin diger program ve uygulamalara oranla bu kadar yiiksek bir ylizdelige
sahip olmalar1 ve ilk siralarda gelmeleri dikkat gekici bir sonug olarak goziikmektedir. Eger, internet, kopya etme
mantikli kullaniliyorsa gretmen veya miidiiriin yaraticiliina zarar verebilir. Nitekim, Dawes (1999: 240)
tarafindan yapilan bir ¢alismanin sonucuna gore, 6gretmenlerin bilyiik bir orani internetin, yaptiklar isi olumsuz
etkiledigine inaniyorlar. Buna bagl olarak, egitimcilerin ozellikle internet tabanli bilgisayar uygulamalart
konusunda yetistirilmeye gereksinim duymaktadirlar (Baker vd. 1999). Bilgisayar egitiminden ge¢mis
deneklerin internet ve e-posta uygulamalarina sonlarda yervermeleri de bunu desteklemektedir. Bu nedenle,
O6gretmen ve miidiirlere verilecek hizmet dncesi veya hizmetigi egitimlerde, 6zellikle bilinglendirme igin, sadece
bilgisayarlarin belli bagli kullanimlarin1 degil internet, bilgisayarla iletisim ve kullanilmasi olas1 diger konularini
da kapsanmalidir (Norton ve Spraque 1997).

Arastirma bulgularina dayanarak, ilkogretimlilere oranla ortadgretimlilerde, kadinlara oranla erkeklerde,
mesleginde deneyimlilere oranla meslekte yenilerde, kurs almamiglara oranla kurs almislarda ve son olarak
miidiirlere oranla 6gretmenlerde evdeki bilgisayar1 mesleki amagli kullanma agisindan bir potansiyel oldugunu
sOylemek miimkiindiir. Potansiyeli yiiksek olanlarda egitim ve yonetime yeni ve farkli katkilar saglayacak
bilgisayar program ve uygulamalarini dgretecek girisimlere; diisiik olanlarda ise siklikla kullanilan bilgisayar
program ve uygulamalar1 &gretecek cabalara yerverilmesi uygun gozikmektedir. Bu g¢aba ve girisimlerde
Ogrenilenlerin yonetsel ve egitimsel amagli ise kosulmasi ayrintilariyla 6gretmenlere/yoneticilere 6gretilmelidir

Copyright © The Turkish Online Journal of Educational Technology 2002 72



The Turkish Online Journal of Educational Technology — TOJET April 2005 ISSN: 1303-6521 volume 4 Issue 2

(Fisher 1997). Bu girisim ve ¢abalar siirekli hale getirilmelidir (Ersoy 1996). Bunlarla birlikte, okulun ve simifin
egitimsel-yonetsel uygulamalarina destek verecek bilgisayar katkisinin daha uygun ortam ve daha ¢ok zaman
saglayan “ev” olabilecegi bilincinin hertiirlii girisim ve ¢abanin mayas1 yapmak gerektigi agiktir.
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OZET

Bu ¢alismada, web-destekli 6gretim ortaminda gozlenen bireysel tercihler incelenmis ve bu tercihlerin web-
destekli 6gretim tasarimi agisindan etkileri ele alinmistir. Bireysel tercihlerin degisik etkilerini incelemek ve
aciklayici bir model ortaya koymak amaciyla ¢aligmada nitel arastirma yontemi kullanilmig, bu amagla web
sitesinde yer alan secenekler ve 68retim Oncesi ve sonrasi etkinlikler ile ilgili olarak goriismeler yoluyla elde
edilen Ogrenci gorlisleri degerlendirilmistir. Calismanin  bulgulari, web sitesinde sunulan igerigin
zenginlestirilmesi baglaminda farkl bilgi kaynaklar1 ve materyal bi¢imlerinin sunulmasinin ve dgretim iiyesinin
yonlendirmesinin 6nemli oldugunu gostermistir. Web sitesinde yer alan §gretim dncesi ve sonrasi etkinlikler,
ogrenciler tarafindan farkli sekillerde yararli bulunmustur. Calisma sonuglari, her 6grencinin kendi tercihleri
dogrultusunda kendi ¢izgisinde 6grendigini gostermistir.

ABSTRACT

This study examines the role of individual preferences in a web-supported instructional environment, and
explores the implications of these preferences in terms of instructional design of web-based instruction. This
study employed qualitative measures in order to develop an explanatory model clarifying the various effects of
individual preferences, and relied on students’ perceptions gathered through interviews regarding to the utilities
and pre- and post-instructional activities provided within the web site. The findings of this study show the
importance of providing different formats of materials and different sources of information in order to enrich the
content within the web site, as well as the facilitation provided by the instructor. The pre- and post-instructional
activities provided within the web site were found to be helpful for students in different ways. The findings of
this study reveal that each learner has different characteristics and preferences in his/her own way to learn.

1. GIRIS

Teknoloji alanindaki gelismeler 6gretme-6grenme siirecine farkli kavramlarin girmesine neden olmustur. Web-
tabanli 6gretim, uzaktan egitim ve yasam boyu 6grenme gibi ¢esitli kavramlar, 21. yilizyilda yasanan teknoloji
alanindaki gelismelerle birlikte sik¢a kullanilmaya baslanmistir. Internet ortaminda sunulan web-tabanli 6gretim,
pek ¢ok ticari kurumun yan sira egitim kurumlarinda da bir 6gretim metodu olarak kullanilmaya baglanmistir
(Khan, 2001; Palloff & Pratt, 2001).

Teknolojideki bu gelismeler farkli dgretim tasarimi yaklasimlarinin ortaya ¢ikmasma neden olmustur. Yeni
teknolojilerin geleneksel smif ortamlarina tagimmasi ve kullanilmasi, teknolojinin entegrasyonu siirecinde
basindan beri hedeflenen noktadir. En genis kapsamiyla bilgisayar destekli ogretimi gerceklestirmek icin
baslatilan siiregte, teknolojinin varolan dgretim programina entegre edilebilmesi i¢in pek ¢ok ¢aligma ve girisim
yapilmistir.  Yapilan bu uygulamalara paralel olarak, farkli entegrasyon yaklagimlarinin etkinligini belirlemeye
yonelik pek ¢ok aragtirma yiiritiilmiistir (Thompson, Simonson & Hargrave, 1996; Jackson &
Anagnostopoulou, 2001).

Teknoloji ile desteklenmis olsun ya da olmasin, her tiirlii 6gretim ortamu igin ele alinmasi gereken en dnemli
noktalar; 6gretim iceriginin etkinligi, yeterligi ve zenginligidir (Newby, Stepich, Lehman & Russell, 1996, s. 9,
11). Bu nedenle egitimciler, 6gretme-6grenme siirecinde 6gretimi, sistematik bir sekilde ve bu noktalari dikkate
alarak tasarlamalidir. Bu degiskenlerin yani sira, 6gretim tasarimi siirecinde ele alinmasi gereken pek ¢ok kural
ve adim vardir. Ogretimin tasarim ve iletim siireci, ¢iktilarin belirlenmesine yonelik siirekli bir degerlendirme
gerektirir. Herhangi bir 6gretim tasariminin etkinligi, genellikle 6grenme ¢iktilarinin yani 6grenci basarisinin
degerlendirilmesi sonucu belirlenir (Lee & Owens, 2000; Horton, 2000).

1.1. Calismanin Temeli

Ogretim teknolojilerinde yasanan hizli geligmeler, yeni teknolojilerin egitim siirecine entegre edilmesini
gerektirmektedir. Bu yeni gelisen teknolojilerin egitim siirecini yeniden yapilandirmas: ile birlikte, dgrenilmesi

! Bu makale bildiri olarak 2003 yilinda diizenlenen “Innovation in Higher Education” konulu uluslararasi konferansta
sunulmus ve yalnizca dzet bolimii basilmistir.
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beklenen igerigin de nitel ve nicel olarak degismesi, yani bilgi patlamasi, bireylerin 6grenme aliskanliklarim
etkilemis ve degisiklige yol agmistir. Hem teknoloji hem de bilgi boyutunda yasanan bu degisimler sonucu,
egitim kurumlarinin da 6grenmenin niteligini artirmak, teknoloji okur-yazar bireyler yetistirmek, daha genis bir
kitleye egitim hizmeti gotlirebilmek ve egitim maliyetlerini azaltmak gibi nedenlere dayali olarak &gretim
teknolojilerini kullanmalar1 beklenmektedir (Bates, 2000, s. 16). Teknolojiden ger¢ek anlamda yararlanmak i¢in
egitimcilerin teknolojiyi etkin bir sekilde kullanmasi beklenmektedir (Mellon, 1999). Knapp ve Glenn (1996),
“okullardaki teknolojik arag-gerecler sayisal olarak artig gosterdikge, teknolojinin etkin kullanimina yoénelik
ortamlarin olusturulmasina daha fazla 6nem verilmektedir” diyerek bu konunun 6nemini belirtmistir.

Pek ¢ok Ogretme-6grenme siireci icin en etkili yaklasimin, ne sadece geleneksel 6gretim yontemlerinin ne de
sadece teknoloji tabanli yontemlerinin kullanilmasi degil, her iki yaklasimin 6ne ¢ikan 6zelliklerini alarak bu
yaklasimlar1 bir arada kullanmak oldugu goriilmektedir. Horton (2000) tarafindan da belirtildigi gibi, web-
tabanli ve geleneksel dgretim, her birinin gii¢lii yonleri avantaj olacak sekilde bir araya getirilerek kullanilabilir.
Web-tabanli ¢gretimin ana sunum araci olarak kullanildig1 geleneksel ve web-tabanli 6gretim karisimi Horton
tarafindan belirtilen yontemlerden birisidir (s. 62-63). Bunu yapabilmek i¢in, 6grenciler sinifa yonlendirilir, web
oturumlarin1 tamamlamaya tesvik edilir ve web oturumunda ortaya c¢ikabilecek karigikliklar1 gidermek icin
tamamlayici sinif i¢i etkinlige yer verilir.

Bununla birlikte, 6gretme-6grenme siireglerinde geleneksel yaklagim ile web-tabanli yaklagim karigiminin nasil
etkili olabilecegi sorunu ortaya ¢ikmaktadir. Dijkstra, Collis ve Eseryel (1999) yaptiklari aragtirmada, web-
tabanli ortamin smif ic¢i siiregleri destekledigi bir O6gretim ortaminin tasarimini tartigmislardir. Dersi
degerlendirmek igin 6grencilerden veriler toplayan ve dersin bir pargast olarak bu ortamin nasil kullanildigini
aciklayan aragtirmacilar, “web-destekli geleneksel Ogretim ortaminin, iletisim, yoOnlendirme ve Ogrenci
sorumlulugunu artirma amaciyla tasarlandiginda, 6gretme-6grenme siireglerinin sinirlarint genisletebilecegi”
sonucuna varmislardir (s. 231).

Sanders ve Morrison-Shetlar (2001) web teknolojisiyle desteklenen geleneksel 6gretim yontemini kullanmislar
ve Ogrencilerin bu yeni sisteme yoOnelik tutumlarini ortaya ¢ikarmaya calismislardir. Web igeriginin
diizenlenmesindeki amag, 6grenci-o6grenci etkilesimini artirmak ve simif disinda kendiliginden olusan 6grenmeye
olanak saglamak olarak aciklanmustir. Ogrenciler, elestirel diisiinme, problem ¢bzme becerileri, notlar ve ders
icerigini gelistirmeye yonelik soru, bilmece ve boliim taslaklarina ulagabilmek icin de web sitesini
kullanmiglardir. Aragtirmacilar, web igeriginin 6grenci basarisini oldukga olumlu etkiledigini belirtmis ve soyle
demistir:  “...08reticiler 6grenci-Ogrenci ve Ogrenci-fakiilte etkilesimini tesvik edecek materyal, sorular,
bilmeceler, notlar ve ders icerigini web araciligi ile aktarmalidir” (s. 251).

Tipton ve Kovalik (2000) aragtirmalarinda basili &gretim igerigini web ortamina aktarma siirecinin
agamalarindan bahsetmistir. Bu siirecin 6nemini aragtirma bulgularina dayanarak séyle agiklamiglardir: “Basili
ders iceriginin kendi istediklerinde ulasabilecekleri ve kendi kendilerine ¢aligabilecekleri bir sekilde elektronik
ortama aktarilmasi, 6grencilere sinif disi etkinliklerle ve kendi hizlarinda 6grenme firsati sunmaktadir” (s. 25).

Ogretim teknolojileri kullanilarak olusturulan 6gretim ortamlarinin, gesitli kaynaklari bir araya getirerek
O0grenme ortamint yalmzca zenginlestirmedigi, ayni zamanda O&gretme-6grenme ortamini daha gorsel hale
getirerek Ogrenciyi giidiiledigi agiktir. Bu yiizden, yukarida vurgulanan sonuglar ve diger pek ¢ok arastirma,
teknolojinin etkili olarak biitlinlestirilmesi i¢in ¢ok sayida Ogenin goz Oniinde bulundurulmasina isaret
etmektedir. GOz Onilinde bulundurulmas: gereken Ogelerden birisi Ogretim tasarimi, digeri ise bireysel
tercihlerdir.

1.2. Calismanin Amaci

Web-tabanli 6gretimin popiiler olmasi, bu ortama her zaman her yerden ulasabilmenin yani sira, bu ortami
destekleyen teknolojilere dayalidir. Biitlin bu avantajlari nedeniyle bu caligmada, web-tabanli 6gretimin
geleneksel 6gretimi desteklemesi amaglanmgtir. Web-tabanli teknolojilerin 6gretme-6grenme siiregleriyle uygun
bi¢imde biitlinlestirilmesi 6grenmeyi dogrudan etkilediginden, web-tabanh 6gretimin tasarimi ve aktarimi, goz
éniinde tutulmasi gereken ilk énemli noktadir. Tkinci énemli nokta ise, teknolojinin biitiinlestirilme siirecindeki
basarinin Ol¢limii dogrudan Ogrencilerin basarisini  etkileyeceginden, Ogrenci tercihlerinin gbz Oniinde
bulundurulmasidir.

2. YONTEM

2.1. Arastirma Sorular

Bu calismaya yol gosterici temel soru; dersin web sitesi konusunda Ogrenci goriislerinin ne oldugudur.
Aragtirmanin temel sorusu asagidaki alt sorularla bigimlendirilmistir.
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1. Ogrencilerin web sitesinin 6gretim tasarimina iliskin goriisleri nelerdir?

2. Ogrencilerin web sitesinin gorsel tasarimina iliskin goriisleri nelerdir?

3. Ogrencilerin web sitesinde sunulan 6gretim icerigine iliskin goriisleri nelerdir?
4. Ogrencilerin web sitesinde sunulan iletisim araglarina iliskin goriisleri nelerdir?
5. Ogrencilerin web sitesinin etkililigini artirmaya yonelik onerileri nelerdir?

2.2. Orneklem

Bir devlet iiniversitesinde, lisansiistii diizeyde “Ogretim Teknolojisinde Arastirma Yontemleri” dersini alan 9
6grenci bu aragtirmanin 6rneklemini olusturmaktadir. Ders haftada 3 saat olmak tizere, 14 hafta siirmiistiir.

2.3. Siire¢

Dersin web sitesi yalnizca dgrencilere sunulan ders kaynagi niteligindedir. Diger bir ifade ile, ders kitab1 ya da
ek bir basili materyal Ogrencilere sunulmamig, gerekli ek materyaller 6grencilere web sitesi araciligiyla
aktarilmistir. Donem boyunca kaynak olarak web sitesini kullanan 6grencilere, dénemin sonunda goriisleri
sorulmustur. Bu amagla, 6grenciler icin yapilandirilmis grup goriismeleri planlanmstir. Iki grup gériismesi iiger
ogrenciyle yapilmis ve diger 3 6grenci sinirliliklar nedeniyle bireysel olarak goriismeye almmistir. Bu grup
goriismelerinin amaci, Ogrencilerin akademik basarilarmni artiracak bireysel tercihlere yonelen web-destekli
o0grenme ortamlarinda uygulanacak olasi stratejileri ortaya ¢ikarmaktir.

2.4. Yapilandirilmis Goriismeler

Gériisme rehberi 5 sorudan olugmaktadir. Tlk soruda, dgrencilerin web sitesinin dgretim tasarimina iliskin
gorislerini almak amaciyla, indeks, yardim ve ek olarak sunulan materyaller gibi segenekler ile izlence
konularindaki tercihleri sorulmustur. Tkinci soruda, 6grencilerin web sitesinin gérsel tasarimina iliskin goriisleri,
ogrencilerin kullanict arayiizli, yonlendirme, grafik ve ses dosyalart konularinda tercihleri sorularak
belirlenmistir. Uciincii soruda, web sitesinde sunulan icerigin yapilandirilmas: ve detay: ile ilgili tercihler,
ogrencilerin 6gretim igerigi hakkindaki goriislerini olusturmak amaciyla alinmistir. Dordiincii soruda, web
sitesinde sunulan iletisim araglar ile ilgili 6grencilerin hangi araci ne diizeyde kullandiklar1 sorulmustur. Son
soruda ise, 0grencilerden kendilerini 6gretim iiyesi yerine koymalari istenmis ve bu durumda web sitesini daha
etkin hale getirmek i¢in sitede ne tiir degisiklikler yapacaklar1 ve nasil bir web sitesi hazirlayacaklari konular
tartigtlmustir.

2.5. Dersin Web Sitesi

Bu arastirma i¢in ele alman yiiksek lisans dersinin web sitesi, yiiz-yiize yapilan sinif ortamindaki dersleri
desteklemek amaciyla tasarlanmistir. Web sitesinin gelistirilmesi ve gorsel tasarrmi Ozgelik (2002) tarafindan
yapilmistir. Web sitesinde sunulan icerik, Fraenkel & Wallen (2000) tarafindan yazilan ‘Research Methods in
Instructional Technology’ isimli kaynak kitabin boliim 6zetlerinden ve diger basili ve elektronik kaynaklardan
alman bilgilerden olugmaktadir. Web sitesinde yer alan metin, resim, grafik, ana ve alt basliklar gibi her tiirli
icerik, Ogretim iiyesinin kullandig1 farkli bir arayiiz araciligi ile veritabanina kolaylikla aktarilabilecek ve
yonetilebilecek sekilde tasarlanmistir. Kullanici arayiizii, web sitesindeki tiim segeneklere her istenildiginde
ulasilacak basit bir bicimde sunulmustur.

algiE
t tn e tpem (e e (=]
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Sekil-1 Web Sitesinin Giris Sayfasi

Web sitesine kullanici kodu ve sifre ile girilmekte, giris sayfas1 olarak Sekil-1’de goriilen sayfa agilmaktaydi.
Ogrenciler bu sayfadan, “Ders Icerigi”, “Izlence”, “Haberler”, “Odevler” ve “Forum” gibi segeneklere
ulasabilmekteydi. Ogrenciler ayrica, “Yorumlar” secenegi ile dgretim iiyesine goriislerini iletmekte, dgretim
iyesinden gelen notlar1 gérmekte ve kendileri i¢in hatirlatma amaciyla not eklemekte ve son ziyaret ettikleri
sayfay1 gdrmekteydiler. Bu secenekleri daha detayli incelememiz gerekirse, dgrenciler “Ders Icerigi” ile derse
iliskin tiim konulara ve testlere, “Izlence” ile derse iliskin diger bilgilere, “Haberler” ile siav ve ddev teslim
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giinleri gibi bilgilere, “Odevler” ile okuma pargalarina veya 6dev igeriklerine ulasmakta ve “Forum” ile iletisim
ve bilgi paylasimi saglamaktaydilar. Ogrenciler “Ders Igerigi” secenegini sectiklerinde derse iliskin boliim
basliklarina, boliim bagliklarint sectiklerinde konuya iliskin alt bagsliklara, alt bagliklardan ise detayli konu
iceriklerine erisiyorlardi (Sekil-2).

3 &

&

e ah?AE =

Descrintive Statistics

] L

Sekil-2 Ders iceriginden drnek bir sayfa

Her boliimde igerik haricinde konu oncesi ve sonras: etkinlikler yer almaktaydi. Her boliim baginda 6grencileri
konuya hazirlamak ve kafalarinda bir resim olusturabilmek amactyla hazirlanan, degerlendirme testi, hedefler ve
diisiinmeye yonelten sorular yer almaktaydi. Her béliim sonunda ise, konuya ait 6zet maddeler halinde “Onemli
Noktalar” (Sekil-3) ve dgrencilerin kendilerini degerlendirmeleri i¢in farkli bir test daha yer almaktaydi.

e e W

Sekil-3 Boliim 6zetinden 6rnek bir sayfa

2.6. Veri Analizi

Miles & Huberman (1994) tarafindan da belirtildigi gibi nitel analiz, veri 6zlestirme, veri sunumu ve sonug
¢ikarimi olmak {iizere li¢ agamadan olusur. Bu arastirmada da benzer sekilde 6nce kaydedilen goriigmeler metne
doniistiiriilmiis, daha sonra tiimevarim yontemiyle kodlanmis, ortak temalar bulunduktan sonra bu temalara gore
yeniden kodlanmig ve sonuglara ulagilmustir.

3. BULGULAR

Yontem boliimiinde de belirtildigi gibi, dersin web sitesine iligkin olarak 6grenci goriislerini almak igin
yapilandirilmig goriigsmeler yapilmistir. Goriismelerde O6grencilere asagidaki bagliklarda belirtilen sorular
yoneltilmistir.

3.1. Web Sitesinin Ogretim Tasarimina fliskin Gériisler

Ogrenciler icerigi ekrandan okumak yerine arastirma icin hazirlanan metinlerden okumay: tercih ettiklerini
vurgulamiglardir. Bu konuya iligkin bir 6grenci; “bazi sayfalari okurken anladigim bigimde notlar alabiliyorum.
Bilgisayar lizerinde c¢alisirken, kagit iizerinde 6grendigimden daha zor bigimde konulari 6grenebiliyorum”
derken baska bir O0grenci; “evde Internet hatti olan bilgisayarim oldugu halde, web sayfalarinin ¢iktisim
aliyorum” dedi. Diger bir 6grenci ise; “Bu 20 yilda kazanilan bir aligkanlik. Kagittan okumaya alismissiniz,
birden bilgisayar iizerinde okumaniz gerektigi ortaya ¢ikiyor. 20 yil 6nce bu tiir sorunlarla karsilagsmak asla
miimkiin degildi” bi¢iminde bir yorum getirdi. Bir baska dgrenci ise; “ kagittan okumak zaman kazandiriyor”
dedi. Ciktilar1 almanin giigliigii tizerinde duran Ogrenciler, bu metinlerin kolay alinabilecek bir bigimde
sunulmasini beklediklerini belirttiler.
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Web sitesi, sayfaya girildiginde en son goriilen igerii gosteren bir 6zellie de sahipti. Baz1 dgrenciler bu
ozelligin ilgilerini ¢ektigini belirttiler. Bir dgrenci; “web sitesine girdiginizde ziyaret ettiginiz son sayfayla
kargilasma duygusunu sevdim” derken bagka bir 6grenci, referans web sitelerine baglantilarin olmasi konusunu
vurgulamusti. Ogrenciler, farkli bakis agilarindan icerige bakarak daha fazla bilgi elde etmek ve varolan igerigi
destekleyecek web sitelerine daha fazla baglanti olmasini tercih ettiklerini vurguladilar. Bagka bir dgrenci ise,
“en ¢ok hosuma giden herhangi bir sayfadan web sitesindeki diger bir sayfaya ulasabilmenin kolaylig1” diye

ekledi.

3.2. Web Sitesinin Gorsel Tasarimina iliskin Gériisler

Ogrenciler web sitesinin gorsel tasarimi konusunda oldukca olumlu goriisler bildirdiler. Renk se¢imi, konu akis,
arayiiz, sayfa ve béliimlerin biitiin icerikle olan tutarliligindan hoslandiklarin1 belirttiler. Ogrencilerden birisi,
“g0zii yoran bir unsur yoktu, renklerin se¢imi, yazi tipleri ve dlgiileri 6zenle belirlenmisti. Bu agilardan web
sitesi oldukea iyiydi” dedi.

3.3. Web Sitesinde Sunulan Ders icerigine iliskin Goriisler

Web sitesinde her konu i¢in dersin kaynak kitap boliimlerinden 6zetlenmis 15-20 sayfalik igerik yer almaktaydi.
Buna ek olarak, icerigin dncesinde ve sonrasinda, 6grencileri diisiinmeye yonelten sorular, 6nemli noktalar ve
degerlendirme testlerine yer verilmisti. Tiim igerik ve yap1 dgrencilerin ilgisini ¢ekmisti. Ogrencilerden birisi
icerik i¢in, “icerigin kisa paragraflar halinde sunulmasi oldukga yararliydi. Her bir sayfada bir ya da iki paragraf
oldugu igin, dikkatimiz dagilmadi” diyordu. Hedefler konusunda bir 6grenci, “her bir bdliimiin baslangicinda
hedeflere yer verilmisti. Bunlar bana ¢ok yol gésterici oldu. Ornegin burada ‘bir olay1 gergeklestirmenin bes
yolunu &greneceksiniz’ diyor ki bu bes yol da orada vardi. Icerigi okumaya basladigmizda yeri geldik¢e bu
yollar1 buluyorsunuz” diyordu. Diisiinmeye ydnelten sorularla ilgili olarak bir 6grenci sdyle diyordu: “Sorular
bizim neleri 6grenmemiz gerektigi konusunda yol gostericiydi”. Baska bir &grenci ise, “igerigi okumaya
baslamadan once, bu sorulara bakmak bize basliktan ne beklememiz ve ne diisiinmemiz gerektigi konusunda yol
gosterici oluyordu. Dahasi da beyin firtinasiyla motive edici oluyordu” diye ekliyordu.

Hedefler ve diisiindiirmeye yonelten sorular ve temel noktalara ek olarak, kendi kendini degerlendirme sorulari
da kullanigh ve yararli bulundu. Ogrenciler her béliimde vurgulanan temel noktalarin hoslara gittigini
vurguladi, fakat her bir 6grenci bu béliimii farkli amagla kullanmust. Ogrencilerden birisi, “Bu gergekten iyiydi.
20 sayfanin tiimiinii okumak yerine, her boliimiin sonundaki ana noktalar: ve &nemli noktalar1i okumak daha
kolay ve ise yarayan bir olanakt1” diyordu. Bir bagka 6grenci ise, ilk olarak boéliim hakkinda goriis elde etmek
icin temel noktalara baktigini daha sonra igerigi okumaya bagladigini belirtmisti. Bir bagka 6grenci ise, “benim
tarzim farkli. Tk olarak icerigi okurum. Onceki haftalar hakkinda bir seyler hatirlamak istedigimde onemli
noktalar béliimiinii okurum” diye ekliyordu. Ogrencilerin ¢ogu bu béliimii daha cok konulari tekrar icin
kullandiklarini belirttiler. Ogrenciler, béliimlerin basinda ve sonunda yer alan kendi kendini kontrol ve test
etmeye yonelik degerlendirme sorularini ise sik sik kullandiklarini belirttiler.

3.4. Web Sitesinde Sunulan iletisim Araclarina iliskin Goriisler

Ders saatleri boyunca yiiz yiize etkilesim oldugu ig¢in iletisim araglarinin ¢ok fazla kullanilmadigi ortaya
cikmustir. Fakat diger yandan, 6grenciler forum tartismalar1 yapmak istediklerini belirtmislerdir. Ogrencilerden
birisi, “hi¢ kimse haftanin konusunu forum seklinde tartigmadi. Baska web siteleri ya da kitaplardan alinan
ornekler konusunda hi¢ tartigma yoktu. Bazi etkinlikler ise kosularak forum daha etkili hale getirilebilirdi”
diyordu. Diger bir 6grenci ise, web-destekli ortamin en 6nemli bdliimiiniin iletisim ve tartigma boliimleri
oldugunu belirtiyor ve “Bilgiye ulasma ve tartigma, web-tabanli ortamda mutlaka sunulmali ve aktif
kullanilmaliydi” diye ekliyordu.

3.5. Web Sitesinin Etkili Kullanim1 Konusunda Oneriler

Ogrenciler ekrandan okuma ve ¢ikt1 almay1 engelleyen bazi noktalara da deginmislerdi. Ogrencilerden birisi bu
konuyu soyle betimliyordu: “Okuma caligmalar1 basili materyal seklinde verilebilir, ¢oklu ortamlar ise web
tizerinde tutulabilirdi”.

Ogrencilerin gogunlugu sitenin gorsel olarak daha fazla desteklenmesi gerektigini vurgulamuslardir. Bir 6grenci,
“video konferans sistemini etkili olarak ise kosabilmek i¢in bir baska yerdeki 6gretici ile iletisim kurma olanagi
olmalidir” demekteydi. Hatta, “farkl1 yerdeki farkli bakis agilarim1 gorebilmek igin arastirma yontemleriyle ilgili
bir baghg tartisan bir dgreticinin daha dnceden kaydedilmis goriintiilerini izleyebilirdik” diye eklemeler yapan
ogrenciler de vardi. Bir bagka 6grenci, “igerigi olusturmak, destekleyip zenginlestirmek igin farkli resimler,
animasyonlar, filmler gibi materyaller kullanilabilirdi” diye eklemisti.
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Iletisim araglarim daha etkili kullanma baglaminda yapilan énerilerde, 6grenciler forumlarda tartigmalar yapma
ve diisiinceleri paylasmamn dnemini vurgulamuslardir. Ogrencilerden birisi “forumlarda ek materyaller, ana
noktalar ve biitiin 6grencilerin ilgisini ¢ekebilecek konulara yer verilmelidir” diyordu. Baska bir 68renci ise,
“sinifta oldugu gibi belli bir baslikla paralel ilerleyen tartismalar olsa ¢ok iyi olur” diyordu.

Biitiin bunlarin yani sira, web sitesinin etkili kullanimiyla ilgili iki farkli oneri vardi. Bunlardan birisi,
degerlendirmedeki yiizdelik gibi, 6grencileri bu web sitesini kullanmaya zorlayacak bir yaptirim getirilmesi
onerisiydi. Ogrencilerden birisi, “bu forumlara katilim belli bir not yiizdesiyle degerlendirilmelidir. Aksi halde
forum yararli olmayacaktir” diyordu. Bir baska 6grenci, “Her bir 6grenci igin tartisma ve iletisim i¢in dokiiman
olusturulabilir, 6grencinin bu ortama yaptiklar1 katkiya gore 6grencilere ek puanlar verilebilir” diye ekliyordu.
Bagka bir oneri ise, dgrencileri motive edecek bi¢imde kendi kendine geri bildirim alinmasinin saglanmasiydi.
Bir 6grenci “Eger 6gretici olsam, web sitesinin kayitlarini arastirir ve her 2-3 haftada bir geri bildirim veririm.
Bu geri bildirim kisisel olarak her bireye 6zgii olabilir” diyordu.

4. TARTISMA VE ONERILER

Teknoloji eger biitin yonleri ile kullanilirsa, iki noktada &gretimi zenginlestirebilir. Ogrencilerin kisisel
tercihlerini yonlendirebilir ve farkli yontemlerin kullanilmasina olanak saglayan zengin 0grenme ortamlari
saglayabilir. Bu nedenle, web ortamlarinda Ogrencilerin daha zengin bir ortamdan yararlanma istekleri
gerceklestirilebilir. Bu tiir ara¢ gereglerin iiretilmesi zaman alict olmakla beraber, web ortamlarini daha etkili
hale getirmenin bagka bir yolu yok gibidir (Khan, 2001). Bu nedenle, zengin ¢oklu ortamlar yaratabilmek i¢in
gerekli diizenlemeler yapilmalidir.

Aragtirmanin sonuglari web-tabanli ortamlar1 daha etkili kullanabilmek i¢in teknik 6zelliklerden yararlanilmasi
ve bilginin farkli bigimlerde sunulmasi gerektigini gostermektedir. Gorsel destege ek olarak igerik, 6zet bigimde
verilmeli ya da ekrandan okumayr olabildigince kolaylastiran bir bi¢cimde sunulmalidir. Gorsel tasarim
anlamimda, her web sayfasi minimal bilgi igerir bicimde tasarlanmalidir. Biitiin bu olanaklarla birlikte,
ogrencilerin kendilerini degerlendirmelerine yonelik olanaklarin sunulmasi, motivason ve etkilesimde 6nemli rol
oynar. Farkli yazarlarin da belirttigi gibi web-tabanli bir ortamda etkilesim basarinin anahtaridir (Moore &,
Kearsley, 1996; Palloff & Pratt, 2001). Kullanic1 bilgisayar ortaminda yalmiz oldugu ig¢in, farkli teknikler
kullanarak etkilesimi saglamak motivasyonu artirarak dgrenmeleri zenginlestirir.

Aragtirmanin sonuglari, bireysel tercihler arasinda tek diizelik bulunmadigim gdstermektedir. Ogrenciler, dénem
boyunca arastirmaci tarafindan gozlemlenen farkli beklentilerini dile getirmiglerdir. Bu tercihler 6grenme ortami
ve zamanla baglantili olarak degisebilmektedir. Bu yiizden her tiir ortam ve materyal web ortaminda 6grencilere
sunulabilmelidir. Farkli bigimlerdeki sunumlar 6grencilerin segme Ozgiirliiglinden ¢ok bireysel farkliliklarina
yénelmelidir. Ogretimin farklihig1 ve 6grenme iiriinlerindeki farklilik, her bir grencinin istenen bicimde, istenen
ortama ulastig1 durumdaki ¢erceveye bagli olarak farklilik gosterir (Jonassen & Grabowski, 1993).

Ogrencilere saglanan materyal ve ortamlarm kullanimim etkiler gdriinen bireysel tercihlere ek olarak, dgretici
tarafindan saglanan olanak ve araglar da Ggretme-0grenme siirecini etkileyebilir. Bu durumda oOgreticiye,
ogretme-6grenme siirecine teknolojinin etkili olarak biitlinlestirilmesinde 6nemli rol oynayan rehberlik ve tesvik
etme gibi gorevler de yiiklenmektedir. Bu nedenle, sinif i¢i ve disi etkinliklerdeki yeterlikler, zaman ve
kaynaklarin etkili kullanimina dayali olan dgretmen etkililigi gibi olgular dnemli noktalardir (Moore & Kearsley,
1996; Farris, 1996).

11k bakista, web-tabanli dgretimin yan1 sira yapilan yiiz yiize oturumlar oldugu icin, simif ici tartismalarin yeterli
olabilecegi diisiiniilebilir. Ama 6grencilerin tartisma ve sorulart dénem boyunca elektronik ortamda yapmak
istemeleri oldukga sasirticidir. Bunun olasi nedeni, soruyu istedikleri zaman sorup istedikleri zaman hizla cevap
almak istemeleri olabilir. Bagka bir nedeni de, 6grencilerin ¢ogu zaman aktif olup daha fazla igbirligine girmek
istemeleri olabilir.

Ozetle bu calismada ii¢ temel sonuca ulasilmistir. Birincisi, ¢oklu ortam icin hazirlanan farkli materyallerin
dgretimsel web sitesinde sunulmasinin énemidir. kincisi, icerigi zenginlestirmek igin farkli bilgi kaynaklarina
yer verilmesi gerektigidir. Uciinciisii ise, hem web-destekli ortamlar hem de iletisim araclar icin yeterli
rehberligin saglanmasinin 6grenme iizerine dogrudan etkisi oldugudur. Boylece her birey farkli ortam ve
materyali 6grenmek i¢in tercih ettigi farkli bir yolda ilerler ve 6grenmede benzer basarilar elde edebilir. Bu
nedenle zengin ortam ve materyaller saglandiginda, bireysel farkliliklar ne 6grenildigini etkilemez (Kettanurak,
Ramamurth & Haseman, 2001).
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Gelecekteki aragtirmalar i¢in dnemli bir nokta ilgili arastirmalarin bulgularina, 6grencilerin beklentilerine uygun
olarak web-destekli zenginlestirilmis ve etkin tasarlanmis 6gretim ortamlarinin uzun dénemli etkilerini ortaya
cikarmaktir. Ayrica dgrencileri web-destekli 6grenme ortamlarina yonlendirmenin, tutumlarini nasil etkiledigini
belirlemek de ilging olabilir. Bu nedenle, farkli zamanlarda ayni 6grencilerin gozlenmesine yonelik uzun
donemli arastirmalar da yapilabilir.

Etkilesim ve ¢cok ortamli tercihler baglaminda, dersin uygun bir bi¢cimde tasarlanmasina iliskin bireysel tercihlere
yonelik aragtirmalar da yapilabilir. GOz Oniinde bulundurulmasi gereken son nokta, web sitesi ve iletigim
araclariin daha sik kullanmasinda 6grenciler igin, rehberligin 6nemli rol oldugudur. Ayrica, bu rehberligin ve
etkilerinin, Ogreticilerin 6grenci davraniglarini  gozlemleyerek ya da diger Olgme araglarini kullanarak
belirlenmesi olasidir.
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OZET

Uzaktan egitim literatiirii incelendiginde ¢aligma konularinin; uzaktan egitimin farkli uygulama bigimleri (web
tabanl1 6gretim, basili materyallerle sunulan uzaktan egitim, radyo ve televizyon yoluyla saglanan uzaktan egitim
vb.), uzaktan egitimde 6grenci katilimi, uzaktan egitimde 6grenci bagarisinin degerlendirilmesi, 6gretim tasarim
modelleri gibi, uzaktan egitimde 6gretimin uygulama asamasini ilgilendiren konular: i¢erdigi agiga ¢ikmaktadir.
Ancak egitim siirecinin basarisi i¢in planlanmasi, orgiitlenmesi, ¢alismalarin koordine edilmesi, bireysel ve
orgiitsel basarinin degerlendirilmesi, birimler arasinda iletisimin saglanmasi, karar verme siireci gibi uzaktan
egitim kurumlarinin yapisim1 ve yonetimini ilgilendiren konular iizerinde de durulmasi gerektigine
inanilmaktadir. Bu c¢aligmada; oncelikle uzaktan egitim ve yiiz yilize egitim veren kurumlar arasindaki farklar
yonetimsel bir bakis acisiyla degerlendirildikten sonra, uzaktan egitim kurumlarinin ydnetimi, yonetim
fonksiyonlar1 baglaminda (karar verme, planlama, Orgiitleme, iletisim, etki, koordinasyon, degerlendirme)
incelenmistir.

Anahtar Kelimeler: Uzaktan Egitim Yonetimi, Y6netim Fonksiyonlari.

DISTANCE EDUCATION MANAGEMENT IN CONTEXT OF MANAGEMENT FUNCTIONS.

ABSTRACT

Existing distance education studies include issues that related to application process as different practice forms
of distance education (web-based instruction, distance education by television and radio etc.), student
participation in distance education, evaluation in distance education, instructional design models in distance
education. But, for success to application process also must be examined issues that related to structure and
management of distance education as planning, coordination of works, communication between units, the
process of decision making. In this paper, first we evaluate differents between distance education and traditional
education institutions in the view of managerial perspective, then examine the management of distance education
institutions in context of management functions.

Keywords: Distance Education Management, Management Functions.

Ogrenci ve 6gretmenin ayn1 ortami paylasma zorunlulugunun olmadig, farkli fiziki mekanlardaki dgrencilere
basili materyaller veya iletisim teknolojileri yoluyla ulasildig1 uzaktan egitim birgok egitim sorununa ¢oziim
getiren bir fenomen olarak goriilmektedir. Ozellikle son yillarda bilgisayar ve iletisim teknolojilerindeki
gelismeler uzaktan egitimin sunulma bigimini ve buna bagli olarak kurumsallagsmasini 6nemli o&lgiide
etkilemistir. Bu etki, uzaktan egitim yiiz ylize egitime alternatif midir? Yoksa onu destekler nitelikte midir?
Uzaktan egitim nasil kurumsallagtirilmalidir? Uzaktan egitim nasil drgiitlenmelidir? Devlet uzaktan egitime nasil
katkida bulunabilir? Gibi bir dizi soruyu akla getirmektedir. Bu sorularin etkin sekilde cevaplandirilabilmesi,
uzaktan egitim kurumlarinin yonetimi hakkinda kuramsal bir ¢erceveyi gerektirmektedir. Bu ¢alismada, uzaktan
egitim ve yliz ylize egitim veren kurumlarin yonetsel acidan farkliliklari ve uzaktan egitim yoOnetimi igin
alternatifler, yonetim fonksiyonlari baglaminda incelenecektir.

UZAKTAN EGITIMIN KURUMSALLASMASI VE FARKLI ORGUT YAPILARI

Uzaktan egitime olan talebin artmasi ve buna dayali olarak farkli sunulma bigimlerinin ortaya ¢ikmasi
kurumsallagma ihtiyacin1 giindeme getirmistir. Ayrica uzaktan egitimin konjonktiirel amaglari ve kullanilan
teknoloji farkli orgiit yapilarim dogurmustur. Orgiit yapilarindaki bu farklilik ise uzaktan egitim kurumlarmin
veya birimlerinin baghi oldugu iist sistemleri farklilagtirmaktadir. Bu durum uzaktan egitim kurumlarinin
yoOnetimini etkilemektedir.

Bugiiniin uzaktan egitim kurumlari, geleneksel akademik yapilanmalarda bulunmayan teknoloji tabanli dagitim
sistemleri, karmagik fakiilte ve kurs gelistirme destek sistemlerine ihtiya¢ duymaktadir. Diger bir deyisle, yliksek
nitelikte bir uzaktan egitim sistemini olusturmak i¢in yeni orgiitsel yapilara ihtiyag duyulmaktadir (Hitt and
Hartman, 2002: 3). Bu 6rgiit yapilarmin olusturulabilmesi i¢in ise uzaktan egitimin yonetimini ilgilendiren tim
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degiskenlerin sistematik bir anlayisla incelenmesi gerekmektedir. Gellman-Danley ve Fetzner (1998) uzaktan
egitim politikasin1 olusturan ve verilecek kararlara temel olusturan unsurlar1 yedi baslik altinda toplamistir.
Bunlar: Akademik, mali, cografik, yonetim, emek yonetimi, yasal altyapi, 6grenci destek sistemleridir. King ve
arkadaslar1 ise (2000) bu unsurlarin tamamini ii¢ baslik altinda toplayarak sadelestirmistir. Bu bagliklar: Fakiilte
(egitimi siirdiirme ve isbirligini gelistirme), 6grenciler, yonetim ve orgiittiir.

Orgiitlerin yapis1 ve yonetimi, uzaktan egitimin énemli bir boyutunu olusturmaktadir. Orgiit yapis1 ve ydnetimin
temel degiskeni ise, uzaktan egitimin amaglarina ve sunulma bigimine gore degisen kurumsal yapiyla yakindan
ilgilidir. Etkin bir yonetim sistemi olusturmak i¢in amaca uygun bir kurumsal yapinin olusturulmasi
gerekmektedir.

Bir sistem olarak nitelendirilen uzaktan egitim kurumlari iki kiimeye ayrilmaktadir. Bunlar; bagimsiz ve
karmagik yapili uzaktan egitim kurumlaridir. Bu kiimelendirme uzaktan egitimde alt sistemler tarafindan
bi¢imlendirilmektedir (Kaya, 2002: 70).

1. Bagimsiz Uzaktan Egitim Kurumlari

a. Ozel ve Devlet Uzaktan Egitim Okulu ya da Fakiilteleri.
b. Uzaktan Egitim Universiteleri

2. Kanigik Orgiit Yapilart

a. Uzaktan Egitim Veren Bagimsiz Fakiilteler

b. Konsildasyon Modeli

c. Entegre Olan Sistem

Goriildiigl gibi uzaktan egitimin kurumsallagmasi, orgiin egitime gére énemli 6l¢iide farklilik gdstermektedir.
Diger taraftan uzaktan egitim kurumlarinda etkililik ve sinerji saglamak icin gdsterilmesi gereken rollerde ¢ogu
acidan farklilagmaktadir. Williams bu rolleri su sekilde ifade etmektedir (2000):

» Yonetici

> Ogretici / kolaylastirict
> Ogretim tasarimcisi

» Teknoloji uzmant

» Site kolaylastiricisi

» Personeli destekleme
» Kiitiiphaneci

» Teknisyen

» Degerlendirme uzmani
» Grafik tasarimcisi

» Calistirici

» Medya yayincist / editér
» Lider / degisim ajani

Uzaktan egitim kurumlarindaki bu farkli roller yonetim yapisini ve yonetim fonksiyonlarinin islemesini 6rgiin
egitim kurumlarma gore daha karmasik bir hale sokmaktadir. Karar, planlama, iletisim gibi yonetim
fonksiyonlar1 farkli kisi ve birimlerin siirece dahil edilmesini zorunlu kilmaktadir. O halde uzaktan egitim
kurumlarinin yonetimi ve yonetim gorevleri orgiin egitim kurumlariyla karsilastirilmali olarak analiz edilmelidir.

1. UZAKTAN EGITIMDE KARAR SURECi

Karar siireci orgiitte degisiklik yapmak, bir ¢atismayr Onlemek veya ¢ozmek, oOrgiit iiyelerini etkilemek
amagclarryla kullanilir. Karar yénetimin kalbi ve diger siireclerin eksenidir. Orgiitiin yasamasi alman kararlarin
dogruluguna baglidir. Yoneticinin dogru ve verimli karar alabilmesi, her seyden Once karar modelleri ve
agamalar1 hakkinda bilgili olmasini gerektirir. Bu agsamalar, problemin anlagilmasi, probleme ait bilgi
toplanmasi, bilginin ¢éziimlenmesi ve yorumlanmasi, ¢éziim yollarmin formiillestirilmesi, en verimli ¢6ziimiin
secimi, uygulama ve degerlendirmedir (Bursalioglu, 1994: 82).

Her orgiit etkili olabilmek i¢in karar verme yetenegine sahip olmalidir. Kararlar lider tarafindan, grup tarafindan,
orgiit dist yasal giicler ya da bir bagka yolla verilebilir. Kararin kim ya da kimler tarafindan verildigine
bakilmaksizin, kararlar uygulanmadikg¢a orgiitiin isleyemeyecegi soylenebilir (Aydin, 2000: 127). Bu nedenle
diger orgiitlerde oldugu gibi uzaktan egitim orgiitlerinde de karar verme ydnetim fonksiyonlarin esasini
olusturmaktadir. Bu nedenle karar vermeye temel olusturacak varsayimlar ve modellerin olusturulmasi
gerekmektedir.
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Uzaktan egitim kurumlarinda karar siireci girift bir yapi gostermektedir. Oncelikle karar siirecini etkileyen
degiskenler ¢esitlidir ve genellikle birden fazla birimin siirece dahil edilmesini gerektirmektedir. Ayrica uzaktan
egitimin gelisen farkli bigimleri zaman igerisinde hizli bir degisim gostermekte ve gelecegi gormeyi
zorlastirmaktadir. Bu yiizden uzaktan egitim kurumlarinda karar, gelecegi tahmin etmenin zorlugu nedeniyle
biiyiik bir risk icermektedir.

Uzaktan egitim orgiitlerinde verilen kararlarin etkili olabilmesi i¢in politik bir altyapiya ihtiyag vardir. Bu politik
altyap1 karar vermeye temel olusturmaktadir. Uzaktan egitimin temel unsurlart nelerdir? Bu unsurlar bir sistem

olarak nasil ifade edebiliriz? Bu unsurlar birbirini nasil etkilemektedir? Sistemin isleyisi nasildir? Gibi sorularin
cevabr uzaktan egitime iliskin politik bir ¢er¢eveyle agiklanabilir. Asagidaki sekilde bir politika gergevesi

sunulmustur.
@ Orgiitsel Baglam

Pedagojik cerceve Egitimsel Olusum

Felsefe

Yiiksek diizeyli pedagoji

Pedagojik strateji

Pedagojik taktikler Ogrenci etkinligi

(Ogrenme) Ciktilar

Kaynak: Khaktar, D. (2001). A Framework for Open Distance Learning-Organization and Management. Virtual
University? Educational Environments of the Future. London: Portland Press.
Sekil 1. Uzaktan Egitim Kurumlari I¢in Politika Cergevesi

Bu politika ¢ercevesi sorunlarin dogru olarak tespiti ve ¢dziim i¢in etkin stratejilerin gelistirilebilmesi agisindan
onemlidir. Yukarida sunulan g¢ergeve uzaktan egitim kurumlarinda karar vermeye temel olusturacak bir model
olarak kullanilabilir.

2. UZAKTAN EGITIMDE PLANLAMA

Plan genis anlamda tutulacak yol ve davranis big¢imi seklinde tanimlanir. Planlama ise, amaglar ile bunlara
ulagtiracak araglarin ve imkanlarin se¢imi veya tespiti olarak tanimlanir. Her seyden once plan, kararlagtiriimig
bir hareket tarzinin ifadesidir. Buna gore, plan i¢in baglangicta bir amacin belirlenmis olmasi gereklidir. Bir defa
amag belirlendikten sonra, bu amaca ulasmak icin birbirinden farkli yollar oldugu goriiliir. Bunlardan hangisinin
iyi oldugu konusunda segenekler arasinda arastirma yapilarak tespit edilir ve bu yonde bir tercih yapilir. Boyle
bir tercihten sonra, islerin yapilma sirasi, alacagi zaman dilimi, kimin nelerden sorumlu olacagi ve bu amaca
varilmasi i¢in takip edilecek politikalar belirlenir (Ertiirk, 2001: 112). Uzaktan egitim kurumlarinda planlama ise
kurumun bugiiniiniin degerlendirilmesi ve gelecekte ne olmak istediginin resmidir.

Planlamanin egitim kurumlarina uyarlanmis sekli egitim planlamasi olarak ifade edilmektedir. Egitim planlamasi
egitim siirecinde etkililigi saglamak i¢in bir dizi kararlar alma ve gelecegi tahmin etme isi olarak tanimlanabilir.
Uzaktan egitimde planlama ise; uzaktan egitim kurumunun basarili olabilmesi i¢in mevcut durumu analiz etme,
gelecege yonelik kararlar alma ve alinan kararlarin uygulanabilmesi i¢in gerekli yapisal diizenlemeleri yapma
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stireci olarak goriilebilir. Ayrica uzaktan egitim kurumlarinda planlama asagidaki konulari kapsamaktadir
(Collier, 2003; Killfoil, 2003: 5):

» Misyon ifadesi,

» Potansiyel 6grenci pazart,

> Ihtimal dahilindeki kurslar ya da programlar,
» Uygun teknoloji ve araglar,

» Araglarin se¢ciminde planlama faktorleri,

» Maliyet.

Bu konulardan hareketle uzaktan egitimde planlama siireci asagidaki asamalar izlemektedir:

1.Egitim gereksinimlerinin ve bunlara dayali olarak hedeflerin gegici olarak belirlenmesi (hedef kitlenin
ozellikleri, egitim ihtiyaglart vb.)

2.Mevcut egitim olanaklar1 ve o andaki durumun saptanmasi (mevcut program ve kurslar, yeterlilik diizeyi vb.)
3. Uzaktan egitimde hedeflerin sistematik olarak ifade edilmesi,

4.Belirlenen hedeflere ulagabilmek i¢in yapilacaklarin belirlenmesi (fakiilte, egitimci, teknik olanaklar, materyal
gelistirme),

5.Plan1 uygulama,

6. Uygulamanin her asamasinda degerlendirme,

7. Degerlendirme sonuglarina gore gerekli dnlemleri alma ve plani diizenleme.

3. UZAKTAN EGITIMDE ORGUTLEME

Belli bir amaci gergeklestirmek igin bir araya getirilmis insanlar toplulugu olarak tanimlanabilecek Orgiitiin iki
yonii lizerinde durulmaktadir. Formal ve informal orgiit olarak nitelendirilen bu yoénlerden formal orgiit;
hiyerarsik kademeler, gérevler, kademeler arasindaki iletisim, yetki ve sorumluluklar, komuta zinciri gibi yapisal
faktorleri ifade etmektedir. Informal 6rgiit ise; orgiitteki insan kaynagimn goriinmeyen ve formal olmayan yonii
olarak ifade edilebilecek; informal gruplar, is harici iligkiler vb. kendiliginden olusan ve orgiitlerin dogal yoniinii
ifade etmektedir. Ancak orgiitiin basarili olmasi bu iki yapinin iyi bir bigcimde dizayn edilmesine baghidir.

Bir yonetim siireci olarak Orgiitleme; Orgiitte yapiyr kurma, kadrolama ve donatim eylemleri olarak
tanimlanmaktadir. Orgiitleme girisiminin informal yam ise anlayis gostermeyi gerektirmektedir bir érgiit yapisin
kurabilmek igin, oOrgiitteki basamaklarin, bunlarin yetki ve sorumluluklarinin ve aralarindaki iligkilerin
belirlenmesi gerekmektedir. Ayrica yapmnin informal yanini meydana getiren, kisilerarast iligkilerin
ahenklestirilmesi zorunludur. Yapiy1 kurmak, her basamaktaki yetki ve sorumluluklarin saptanmasi ile, buna
gore personelin atanmasi ve aralarindaki iliskilerin belirtilmesi olarak diisiiniilebilir. Bu kurulus 6rgiitiin formal
yOniinii yaratir ve orgiit semasinda gosterilir. Anlayis boyutu ise kisilerarasi iliskileri i¢ine alir; yetki, sorumluluk
ve gorev gibi kavramlardan ¢ok, kisileri 6n planda géren informal orgiitii meydana getirir (Bursalioglu, 1994:
112). Orgiitiin informal yanmin iyi isleyebilmesi i¢in formal yaninin iyi kurulmas: gerekir.

Orgiitiin amaglarina ulasabilmesi igin farkli alanlara ve farkli uzmanliklara hitabeden islerin belirlenerek, drgiitte
olusturulacak formal yapilara (departmanlar, iiniteler, gruplar) dagitilmasi gerekmektedir. Daha genis bir
yaklagimla, tim toplumlar farkli islerini, farkli bolimlere ayirmakta ve bu sekilde hayatta kalmaktadirlar.
Omegin iilke igerisinde endiistri, egitim ve giivenlik gibi isler farkl birimlere dagitilmistir (Davidmann, 1989).

Orgiitte yap1y1 kurma isinin niteligi, orgiitiin iirettigi deger ve bu degerin iiretim bicimi ile yakindan iliskilidir.
Uzaktan egitim kurumlari genis bir 6grenci kitlesine egitim hizmeti sunmaktadir. Egitim hizmeti sunarken farkli
fiziki mekanlardaki, hatta farkli bolgelerdeki 6greticilerden yararlanabilmektedir. Bu nedenle uzaktan egitim
kurumlarinin 6rgiitlenme bigimi bu gergege gore sekillenecektir. Kisiler ve birimlerin farkli fiziki mekanlarda
bulunmasi uzaktan egitim kurumlarinda yapiy1 sanal olarak kurma ihtiyacini giindeme getirmistir. Bu nedenle
uzaktan egitim kurumlari igin en uygun orgiitlenme bi¢imi sanal 6rgiitlenmedir denilebilir.

Ataman’m (2001: 398) Atakan’dan aktarimina gore; sanal kelimesi lizerine bugiine dek pek cok tartigma
yapilmistir. Sanal s6zciigiliniin ingilizce’deki “virtual” kelimesini tam karsilamadigini ortaya koyan goriigse gore
bunun yerine “sanki ger¢ek”, “sanki sirket” nitelemeleri daha dogru olacaktir. Sanal sézciigliniin tam anlamryla
bir yoklugu, gercek disiligi karsiladigimi oysa virtual kelimesinde bir gergeklik pay1 bulundugu bu goriisiin
temelini olusturur. Sanki sirkette de bir gergeklik var. Hatta bu orgiitler sonuna kadar gercek olarak
nitelendirilebilir. Buna gdre sanal orgiit; varlig1 kismen ya da tamamen, haberlesme teknolojileri ile birlikte
ortaya ¢ikmis olan internete, kablolu sistemlere, telefon sistemlerine vb. bagli olan bir isletme, kliip, topluluk,
enstitii, kurum veya benzeri kuruluslar olarak tanimlanabilir.
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Sanal orgiit, hukuken ayri, fakat belli bir pazar ihtiyacina cevap vermek icin bir araya gelmis, fonksiyonel olarak
bagimsiz ve ¢alisanlarin, yonetenlerin ve hizmet edenlerin fiziki olarak ayni1 mekanda bulunmadan ¢alistiklari bir
yapilanma olarak tanimlanabilir. Bu tiir bir orgiit yapisinda orgiitte ya da orgiitlerde ¢alisan kisiler ayni ortam
paylasmadiklar1 halde elektronik haberlesme imkanlarimi kullanarak, bilgi akisimi saglamaktadirlar. Bu
yapilanma Orgiitlere degisen kosullara daha ¢abuk uyum, esneklik ve islemlerde kolaylik saglamaktadir. Bu
sekilde maliyet diigmekte, daha yiiksek verimlilik saglanmakta, i¢ ve dig miisteriler daha yiiksek derecede tatmin
olabilmektedir (Weber, 2002: 577).

Ag teknolojilerinin gelismesi Orgiitlerin yapilanmasina yeni olanaklar sunmaktadir. Artik ayni mekani
paylasmadan iki ya da daha ¢ok kisi, e-posta, telekonferans, chat gibi imkanlarla rahatlikla bilgi alisverisinde
bulunabilmektedir. Sunulan bu olanaklar sanal 6rgiit denilen yapilanmalarin olusmasina yol agmustir. Sanal orgiit
kavrami, kesin gizgilerle anlamini1 bulamamasina karsin, belli bir amag i¢in bir araya gelmis, bir ya da birden
fazla orgiitiin iiretimden, yonetim ve denetime kadar biitiin faaliyetlerini elektronik haberlesme imkanlariyla
gerceklestirmesi olarak tanimlanabilir. Boyle bir orgiit yapisi, mekan sorununu ortadan kaldirmakta,
kirtasiyeciligi azaltmakta ve birgok alanda orgiitsel etkililige 6nemli katkilarda bulunmaktadir.

4. UZAKTAN EGITiMDE iLETIiSIM

Yonetim agisindan iletisim, emirlerin, enformasyonun, diisiincelerin, agiklamalarin ve sorularin bireyden bireye
ve gruptan gruba aktarilma, iletilme siiredir. Bireyler arasi bir etkilesim siirecidir. Formal bir orgiitiin temel
dgeleri, ortak amag, bu amaca katkida bulunmaya istekli bireyler ve iletisimdir. fletisim olmadan anlasilnus ve
benimsenmis bir ortak amag, bdyle bir ortak amaca katkida bulunmak isteyenlerin esgiidiimlenmis bir ¢abasi s6z
konusu olamaz. Iletisimin yeterli oldugu bir &rgiitte, érgiitiin amaglarinin dogru olarak anlasilmis ve kavranmis
olmasi, Orgiit iiyelerinin bu ortak amaglarin gerceklestirilmesi dogrultusunda isbirligi iginde, esgiidiimlii olarak
davranma egilimi iginde olmalari beklenir (Aydin, 2000: 149).

Uzaktan egitimde iletisimin iki boyutundan séz edilebilir. Ilk boyutu egitim hizmetinin sunumunda kullanilan
iletisimdir. Bu iletisim uzaktan egitim kurumunun egitim hizmetini sunma bi¢imine gore degigsmektedir (mektup,
internet, bilgisayar yazilimlar1 vb.). Iletisimin diger boyutu ise uzaktan egitim kurumunun yonetimiyle ilgilidir.
Kurumun isleyisine iligkin bilgilerin, asagidan yukariya, yukaridan asagiya ya da ayni hiyerarsik kademede
bulunan birimler arasinda (yatay) aktarimi olarak ifade edilebilir.

Uzaktan egitimin yonetiminde oOrgiitsel iletisim siireci Orglin egitim kurumlarindan oldukga farklidir. Bu
farklilig1 olusturan temel etken ise ozellikle uzaktan egitimin yeni gelisen bicimlerinde tiim orgiitiin tek bir
mekanda toplanmamasidir. Boyle durumlarda yatay ve diisey veri iletimini saglamak i¢in sanal orgiit modeli
kullanilmaktadir. Sanal 6rgiitiin veri iletimi iletisim teknolojileri kullanilarak saglanmaktadir.

5. UZAKTAN EGITIiMDE ESGUDUMLEME (KOORDINASYON)

Yonetim agisindan koordinasyon, insanlarin gabalarini birlestirmek, zaman bakimindan ayarlamak, ortaklasa
amaca ulagmak ic¢in faaliyetlerin birbiri ardi sira gelmeleri ve i¢ ige gegip, kenetlenerek birbirlerini
tamamlamalaridir (Ertiirk, 2001: 230). Uzaktan egitimde koordinasyon ise genis bir alana yayilmis olan uzaktan
egitim birimlerinin ayn1 amaca hizmet etmesini saglamak i¢in ¢aligmalarin birlestirilmesini ifade etmektedir.

Uzaktan egitim kurumlarinin yonetiminde koordinasyon, tek bir alanda hizmet veren kurumlarin
koordinasyonundan olduk¢a farkli ve zor bir gorevi ifade etmektedir. Farkli fiziki mekanlarda bulunan
egitimciler ve diger personelin ¢abalarini ayni amaca yoneltmek 6zel bir durumu ifade etmektedir.

Koordinasyon, isbirligi gerekliligi ve orgiitiin ¢apragiklik derecesi ile orantili bir bigimde gaprasilagan bir iletisim
sisteminin fonksiyonudur. Bu sistem, grup iiyelerini birbirlerinin ¢abalarindan haberdar etmeye yarar. Isletmeyi
olusturan farkli béliimler birbirinin ne yaptiklarindan haberdar olmazlarsa, isletme kararsiz ve kendine rakip bir
duruma gelir (Ertiirk, 2001: 233). Uzaktan egitimde birimleri birbirlerinden haberdar etmek bir iletigim
sorunudur. Yonetimin iletisim fonksiyonunu yerine getirme derecesi, koordinasyon gorevini de yerine
getirmesinin temel belirleyicilerindendir. Bu nedenle toplantilar, bilgilendirme mesajlari, mail gruplar gibi
araclar nem kazanmaktadir.

Uzaktan egitimde koordinasyonu saglamak i¢in vizyon, misyon ve hedef ifadeleri ¢ok onemlidir. Bu nedenle
planlama siirecinde bu ifadeler belirlenmeli ve iletisim kanallari kullanilarak diger oOrgiit mensuplarina
benimsetilmelidir. Ayrica birbirlerinin hizmetlerini kullanan birimler arasindaki iletisime daha fazla 6nem
verilmeli ve bunlar arasinda periyodik toplantilar diizenlenmelidir.
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6. UZAKTAN EGITIMDE ETKI VE LIDERLIK

Formal &rgiitiin dogasi, niteligi bir kontrol sistemini gerekli kilmaktadir. Orgiit igin gii¢ zorunludur. Zira, drgiitte
gerekli diizeni koruyabilmek icin en son care olarak “giice” basvurulabilir. Orgiit, amacim gergeklestirmede,
kendine yasam giicii kazandiracak giidiileyici gii¢ gerektirir. Orgiit iiyelerinin davramslarim yénlendirmede ve
esglidiimlemede basarili bir yonetici gesitli etkileme yollar1 kullanir. En sik kullanilmasina ragmen her gegen giin
etkisini yitiren bir yonlendirme giicii yetkinin (yasal giiciin) kullanilmasidir. Bu giiciin sik kullanilmasi
yoneticiyi otokratik bir diizene yonlendirmektedir (Aydin, 2000: 154). Yo6neticilerin kullanacagi ve gecerliligi en
yiiksek etkileme yolu ise liderliktir.

Uzaktan egitim kurumlari agisindan degerlendirildiginde, liderligin dogasi teknoloji ve bireysel gelisim odakli
bir hal almaktadir. Tleri teknolojiyi yogun olarak kullanan uzaktan egitim kurumlarinda insanlar: etkileyecek
liderler, teknolojiyi en iyi sekilde kullanabilen, orgiit iiyeleri agisindan g¢ekici amaglar1 saptayabilecek, siiper
liderligi (¢alisanlarin kendi kendilerine lider olmalarni) tesvik edecek, bireysel ve oOrgiitsel amaglar
biitiinlestirebilecek, bilgi yonetim tekniklerini bilen ve uygulayabilen, orgiite bagliligi gelistirebilen, kisisel
gelisimi vurgulayan bir nitelik kazanmaktadir Pahal, 1999).

Uzaktan egitim kurumlarinin genis alana yayilmis bir yap1 olusturmasi liderligini de etkilemistir. Ayni ¢at1 altida
olmayan insanlara liderlik etmek bazi 6zel Onlemleri gerektirmektedir. Her seyden once etkili bir iletigim
akiginin saglanmasi 6nemlidir. etkileme siirecini kolaylastiracak bu veri iletimi tiim ¢alisanlara ve birimlere bir
aidiyet duygusu kazandirmalidir. Farkli mekandaki insanlarin katilimi tesvik edilmelidir. Bu sekilde uzaktan
egitimdeki bu dezavantajlar avantaja doniistiiriilebilir.

7. UZAKTAN EGITIMDE DEGERLENDIRME

Degerlendirmenin amaci uygulamanin bagari derecesini tarafsiz olarak belirleyebilmektir. Genel olarak,
degerlendirme eyleminden Once arastirma, sonra yeniden diizenleme yapilir. Degerlendirmenin tarafsiz
olabilmesi i¢in, degerlendirme Olgiisiiniin uygulamaya girilmeden once hazirlanmasi gerekir. Boyle yapilmazsa,
bu 6l¢iiniin uygulamanin basarili yanlarina yoneltildigi ileri siiriilebilir. Degerlendirme bolgesel veya yonetimsel,
genel ya da sinirly, siirekli veya arali, disardan veya icerden olarak yapilabilir. Degerlendirme, degerlendiren ile
degerlendirilen arasinda ortak bir etkilesimdir. Bu nedenle degerlendirilene de bu eyleme katilma olanag:
verilmelidir (Bursalioglu, 1994: 128).

Uzaktan egitimde degerlendirme genel olarak &grencinin akademik basarisinin 6lgiilmesi olarak goriilmiistiir.
Yeni gelistirilen ve teknolojiye dayali 6lgme araglart ile uzaktaki 6grencilerin basarilarini 6lgmeye yonelmistir.
Bu sekilde dgrencilerin uzaktan egitimde aldiklara dersleri ne derece 6grendikleri tespit edilebilir. Ancak bu
basartya uzaktan egitim kurumunun ve ilgili birimlerin etkisi tam olarak belirlenemez. Bu nedenle uzaktan
egitim kurumlarinda egitimcilerin bireysel performanslarini dlgmeye yonelik performans degerlendirme
yaklasimi kullanilmalidir.

Performans en genel anlamda amagli ve planlanmus bir etkinlik sonucunda elde edileni, nicel yada nitel olarak
belirleyen bir kavramdir (Akal, 1998:1). O halde performans ortaya ¢ikarilan {irliniin faydalilik derecesini
belirtir. Bu iiriin, bir orgiitiin herhangi bir boliimiinde yapilan bir is ise; performans da bu isin 6rgiit amaglarina
sagladig1 fayda veya zarar olabilir. Performans bir Olglidiir ve genelde kullanildigi gibi hep faydali olani
belirtmez.

Performans degerlendirme, orgiit personelinin, davranig ve is ile ilgili ¢iktilarinin hem degerlendirilip hem de
yonetildigi kesintisiz devam eden bir siiregtir. Orgiitler bu siireci tammlamak icin ¢esitli terimler
kullanmaktadirlar. Basari Degerlemesi, Basar1 Gelistirme ve Degerlendirme, Personel Degerlemesi, Yillik
Degerleme bunlardan bazilaridir. Performans degerleme, bir kisinin ya da grubun is ile ilgili kuvvetli ve zayif
taraflarinin sistematik bir tanimidir. Performans degerlendirme, personel ile ilgili objektif kararlar alabilmek i¢in
personelin is ile ilgili performansinin degerlendirilmesi siirecidir (Alpargu, 1999).

Uzaktan egitimde yonetimsel acidan degerlendirme kurumun, g¢alisanlarin ve birimlerin degerlendirilmesidir.
Degerlendirmeyi yapacak taraf ise {ist yonetimdir. Bu degerlendirmenin yapilabilmesi i¢in ¢ok degisik araclar
kullanilabilir. Gozlem, goriisme, sinav, anket degerlendirme araclarindan bazilaridir. Bu araglar yerine ve
zamanina gore tek tek veya birlikte kullanilabilir.

Uzaktan egitim kurumlarinda degerlendirme sonuglarina gore basarili olan g¢alisanlar odiillendirilmelidir.

Kurumun geligimine katkida bulunan, 6grencilerin tatminini saglayan egiticilere ve personele uygun odiiller
verilmesi, hem onlarin basarisinin devami hem de digerlerini etkilemesi agisindan énemlidir.
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Uzaktan egitim kurumlarinin yonetimi ¢ogu noktada yiiz ylize egitim kurumlarimin yoénetiminden
farklilagmaktadir. Bunu doguran temel etken ise dgrencilerin ayni ¢at1 altinda toplanmamasi ve bunun kurumun
yapisina da yansimasidir. Genis bir alana yayilmig olarak hizmet veren uzaktan egitim kurumlarinin y&netimi
ozel bir nitelik tagimaktadir.

Bu caligmada uzaktan egitim yoOnetimini biitiin olarak inceleyebilmek i¢in yonetim fonksiyonlarindan yola
cikilmigtir. Uzaktan egitim kurumlarinda yonetim fonksiyonlariin isleyisi, yliz yiize egitimden farklari,
farklilig1 doguran temel nedenler incelenmeye calisilmustir. ilk olarak, ydnetim fonksiyonlarmin temeli olarak
degerlendirilen karar ve planlama siireci uzaktan egitim orgiitlerinde gelecegi tahmin etmenin zorlugu ve ¢ok
farkli taraflarin katilimini zorunlu kilmasi nedeniyle girift bir yap1 gostermektedir. Uzaktan egitimde orgiitleme,
koordinasyon, etki ve degerlendirme, birimlerin daginik olarak yerlesimi s6z konusu oldugu i¢in yiiz yiize egitim
veren kurumlardan ayrilmakta ve sanal bir yapilanmayi zorunlu kilmaktadir. Sonu¢ olarak uzaktan egitim
kurumlarinin yénetimi 6zel bir alan olarak degerlendirilmeli ve bu konuda daha cok teorik ve uygulamali
¢aligmalar yapilmalidir.
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