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A COMPUTER ASSESSMENT TOOL FOR CONCEPT MAPPING

Recai Akkaya, Erol Karakirik, Soner Durmusg
Abant Izzet Baysal University, Faculty of Education

ABSTRACT

Current educational theories emphasize assessment as a vital part of teaching-learning process. Alternative
assessment techniques aim to expose and promote the process of the learning rather than the final outcome.
Concept mapping is a technique for representing conceptual knowledge and relationships between concepts in a
graphical form. Requiring to construct concept maps encourages learners to organize concepts and the
relationships between them in a hierarchical structure. Although constructing concept maps might be difficult in
every domain including mathematics and might require extensive domain knowledge, it is essential to employ
concept mapping technique in order to reveal learner’s conceptual understanding. Hence, asking learners
construct their concept maps or to fill missing parts in a pre-designed concept maps might be used as a part of
the assessment process. A prototype computer system, called Concept Map Assessor (CMA), is designed to help
learners to construct concept maps and to evaluate their performances in pre-designed concept maps. In this
study, the basic features and elements of the CMA will be presented and its possible contributions to
mathematics education will be discussed.

INTRODUCTION

Assessment is essential part of teaching-learning process. It gives the picture of what students gained and
problems they had. Classical assessment techniques such as multiple choice, true-false type tests, etc. emphasize
the product not the process. Alternative assessment techniques have developed to assess the process not the
product (Anderson, 1988; Nowak & Gowin, 1984). Concept mapping technique can be viewed as an example of
alternative assessment techniques. This paper will explain how to use and assess this technique in mathematics
domain, give information about computerized version of concept mapping technique called Computerized
Concept Map (CCM) and a few examples with computer screen shots will be provided.

CONCEPT MAPPING IN MATH

The idea of letting students to construct concept maps was developed by Novak and Gowing (1984). This
technique was supported on the studies of different mathematics educators (Skemp, 1987; Park & Trave, 1996;
Lanier, 1997). The process of making concept maps helps students understand connections between different
ideas. Mathematics requires abstractions based on concrete, semi-concrete or abstract experiences of students.
Organization of mathematical ideas or relations is vital and most students have problems on developing
relational understanding. Engaging in meaningful learning requires relevant prior knowledge, meaningful
material and the choice of the learner (Novak, 1998). Concept maps enables students to relate newly learned
ideas. It also helps students connect new ones with old ones (Mwakapanda & Adler, 2002, p. 62).

The idea of concept mapping can be rooted back to the studies of Piaget and Ausebel. New piece of information
causes the disequilibrium with old ones, then student reach to cognitive equilibrium by assimilation or
accommodation. Reaching to cognitive equilibrium means that students formed the new cognitive/conceptual
schema (Hamachek, 1986). Concept maps is a mean to force students to organize their conceptual schema and
present it in a peculiar way (Roth & Roychoudhury, 1992, p. 357). This representation gives teacher chance to
assess their and students’ learning. Misconceptions can be revealed by asking students to construct concept map.

Concept maps are dynamic and students add new components based on their experiences. Since mathematics
consists of complicated and complex forms of relations, as students gain more insight, they develop complicated
and integrated concept maps. Concept maps were constructed mostly at the end of a lesson and/or subject. This
way, students reorganize their ideas and make connections between the smaller points within the subject. For
example, one could construct concept maps about quadrilaterals. By the help of a concept map, one could
visualize the certain relations under a specific condition among different quadrilaterals such as trapezoid,
parallelogram, rectangle, rhombus and square (See Figure 1).
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Figure 1. An example of a paper-and-pencil concept map about quadrilaterals.

COMPUTERIZED CONCEPT MAPS

There are many software packages for constructing concept maps such as MindGenius for Education, Mind
Mapper, Inspiration, Decision Explorer, Activity Map, Kidspiration, MindGenius, Mind Manager and StarThink
(The Concept Mapping Homepage, 2004). Concept maps provide a new method for organizing and browsing
through information and may be an effective navigational tool for hypermedia environments (Cafias, Ford and
Coffey, 1994; Ford, Cafias and Coffey, 1993). The concept map tools (CmapTools) stretch the usage of concept
maps beyond knowledge representation and might serve as the browsing interface to a specified domain (Cmap
Tools, 2004).

There are two different approaches for designing concept mapping software: structured and unstructured.
Structured approach requires users to construct concept maps in a pre-specified format such as a flow diagram or
a cyclical cycle while an unstructured approach gives users freedom to choose their own format. Inspiration,
Kidspiration use unstructured approach while MindGenius, Mind Manager and StarThink use a structured
approach.

Concept maps might show variances with respect to the individual interpretations in terms of both being general
or specific and its coverage. Hence, it is very unlikely that two students produce the identical concept maps for
the same task. Since students’ concept maps might not include the central ideas of a domain, it is difficult for
teachers to grade them in a standard way. While unstructured approach is suitable for designing novel concept
maps, structured approach might be more appropriate for assessing students’ conceptual structures because of the
students’ difficulty of constructing concept maps from scratch.

ASSESSMENT WITH CONCEPT MAPS

Assessment is one of the most important parts of educational process that directs teaching, learning as well as
curriculum development. Alternative assessment techniques are very important because of their focus on
conceptual and meaningful understanding and process of learning not the product. Concept map as an alternative
assessment technique might also enable to externalize students’ conceptual understanding and possible
misconceptions. Concept maps might give the teacher a clear picture of students’ understanding by forcing
students to connect and relate ideas within the subject at hand. The aim of this approach is not to pick up a
certain concept of the students but to reveal their relational understanding.

Utilization of the scoring rubric is useful when evaluating the students’ concept maps. Scoring rubrics give an
overview as to what the teachers are looking for in the constructed concept maps. It is very important to have
clear definitions about what to look for. It is suggested for a concept map to have a range of 3 to 6 sub-ideas
from its main idea since it might require the students to clarify their most important main ideas.

It is proposed that, similar to the distinction between structured and unstructured approach, assessment of
concept maps might be done in two different ways. In an unstructured concept map assessment, students may
construct flexible concept maps by choosing their own concept and connections. There is a proposed grading
mechanism for this approach developed by Novak and Gowin (1984) based on the proximity of the sub-ideas to
the main idea and the connections within the same level. In a structured concept map assessment, students may
only fill the empty places in a pre-designed concept map with the given concept and relations. There is no
grading mechanism that could be applied to this approach.
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CONCEPT MAP ASSESSOR (CMA)
We have designed a prototype computer system for making structured concept map assessment called Concept
Map Assessor (CMA). CMA could enable users to construct unstructured concept maps. One could use different
shapes, colors, fonts, backgrounds etc. for each node and connection in the concept map. CMA interface works
bilingually both in Turkish and English.

CMA has two different modes of operation for both constructing a concept map and assessing it. One could
transfer the paper-and-pencil concept maps, such as the one in Figure 1, to CMA in the construction mode
(Figure 2). This mode is mainly used by the evaluators to prepare the unstructured concept maps for testing
students.

In the assessment mode, CMA adopt a structured approach in a way that it limits the usage of students’ concepts
and relations to the available concepts and relations in the pre-designed concept map. CMA puts another panel
containing names of the concepts and relations in order for user to be aware of the possible choices (See Figure
3). Evaluators may also put extra alternatives in order not to trivialize the assessment. Students may drag and
drop the names to appropriate places. For the simplicity, this version of CMA allows only the concepts to be
moved and relations are shown in their proper places.

Y = o Twlm — ﬂ
o] simin|
Corariinimis
emisin ok
Packages

Figure 2. A screenshot from CMA in construction mode.

Scoring of the students’ responses in CMA is not integrated to the system yet because of the uncertainty of
grading mechanisms of structured concept map assessment on the theoretical grounds. It is proposed that grading
mechanisms of unstructured concept map assessment is not directly applicable here. However, the intra-level and
extra-level relations of concepts and relations should be taken into the consideration. But, the complexity of the
concept map makes the assessment difficult since there might be many main ideas and sub-ideas to be
considered. We are still in the process of developing a proper grading mechanism for CMA.

CONCLUSION

There might always be drawbacks in constructing and assessing concept maps since the relations between
concepts might be very complex and non-linear. Furthermore, many sub-ideas might also be related to one
another aside from their connections to the main idea. Hence, concept maps should be used cautiously in
assessment. CMA provides an environment where evaluators may easily construct concept maps of their domain
and use them as an alternative assessment tool at least for a diagnosis purpose at this stage. CMA simplifies the
usage of concept maps as a part of assessment. It is proposed that CMA has the potential to be used as a part of
teaching and learning process provided that a proper grading mechanism is developed.
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A COMPUTER BASED PROBLEM SOLVING ENVIRONMENT IN CHEMISTRY

[brahim BILGIN, Erol KARAKIRIK
Abant Izzet Baysal University, Faculty of Education

ABSTRACT

The purpose of this study was to introduce the Mole Solver, a computer based system that facilitates monitors
and improves the students' problems solving skills on mole concept. The system has three distinct modes that: i)
finds step by step solutions to the word problems on the mole concept ii) enable students’ to solve word
problems on their own by using appropriate problem solving strategies iii) makes students aware of four step
problem solving process.

INTRODUCTION

One of the goals of science education is to develop the learners' ability to acquire knowledge in specific subjects
and to improve their problem solving skills. Problem solving requires overcoming all the impediments in
reaching a goal. Many researchers showed that problem solving is one of the most important goals and a desired
outcome of learning chemistry (Herron, 1996; Gabel and Bunce, 1994). Reid and Yang (2002) states that
inappropriate chemical knowledge prevents students’ problem solving ability in chemistry and students becomes
unsuccessful if chemistry instruction does not provide them with an adequate set of rules to follow or do not
help them to understand chemical knowledge during the learning process. Hence, it is essential to help students
to understand the pre-requisite knowledge and skills of problem solving and avoid them just simply apply
memorized skills in rote fashion.

Problem solving has been defined in variety of ways. Dewey (1938) stated that a problem is anything that gives
rise to doubt and uncertainty. According to Wheatley (1984) problem solving is defined broadly as what one
does when one does not know what to do. Problem solving requires the logical and creative thinking (Bybee and
Sund, 1990). Gagne (1977) defined the problem solving as a thinking process by which the learner discovers a
combination of previously learned rules that he can apply to solve a novel problem. Pizzini (1989) defined the
problem solving as a method of learning as well as an outcome of learning. Many researchers indicates that the
use of problem solving instructional models and techniques to teach science influences the problem solving skill
of students. Problem solving skills are promoted by providing an rich environment in potential for exploration
and by encouraging students to reflect on their actions (Hass and Parkay, 1993). Polya (1957) systematized the
efficient PS process as four stages: understanding the problem, devising a plan, carrying out the plan and
looking back.

Problem solving skills are specifically important in the quantitative problems of chemistry. Nakhleh (1993) and
Silberman (1981) points out that high school and freshmen chemistry students find it difficult to solve
quantitative chemistry problems. Many studies indicates the importance of mole concept because of its direct
link to other quantitative problems in chemistry (Niaz, 1995; Staver and Lumpe, 1995). It has also been
suggested that understanding of mole concept is fundamental to students’ understanding of other chemical topics
such as molecular mass, molar concentration, molar volume, pH and chemical equilibrium (Voska and
Heikkinen, 2000).

Students have difficulties in understanding the mole concept in chemistry and in applying their knowledge
during problem solving because of its abstract nature. These difficulties might stem from the learner's
psychological development, mathematical anxiety, visual abilities and the instructional methods employed (Reid
and Yang, 2002). Hence, it is necessary to develop new learning environments incorporating the instructional
strategies to enhance the learning of abstract science concepts in order to develop learner's problem solving
skills. In this study, The Mole Solver, a computer based problem solving system, will be introduced.

THE MOLE SOLVER

The Mole Solver(MS) is a computer based problem solving environment that facilitates, monitors and improves
the students' problems solving skills on mole concept. MS was designed specifically for encouraging students to
participate actively into the problem solving process and facilitate their problem solving skills in chemistry. It
has a built-in expert system that could analyze the word problems on the mole concept. MS analyze the word
problem and converts the problem definition into givens and unknowns. The problem analysis phase of MS is
language dependent and could analyze only Turkish text for the time being since the system was primarily
developed for Turkish audience. MS searches for some predefined keywords in the written text and it tries to
convert them into (amount, type, unit) pairs. MS recognizes mole, gram, litre , avagadro number, molecule
number as the input unit. The amount should be written as numbers. MS could recognize floating point numbers

Copyright © The Turkish Online Journal of Educational Technology 2002 7
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such as 5.72 as well as avagadro numbers such as 3.21*10721. One could enter any of the elements in the
periodic table as the type. MS also supports compounds. MS could also distinguish the special properties of the
elements from its knowledge base such as whether it is a gas or not. However, it may sometimes require to enter
special words, such as gas, to define the problem correctly. MS then groups the founded pairs into givens and
unknowns by its predefined rules. There is not any limit to the number of pairs to be defined in the problem.
However, two or there pairs is generally enough to define most of the mole problems. Table 1 summarizes some
pairs found for a few examples of Turkish word problems.

Table 1: Some Problem types MS could analyze properly

Problem Definition Givens Unknowns

Text Amount | Unit | Type | Amount | Unit Type
14 gram Fe atomu ka¢ moldiir 14 gr Fe ? mole Fe
0.04 mol Ca atomu ka¢ gramdir 0.04 mole | Ca ? gram Ca
56 gram ClI ka¢ mol NaCl bilesiginde vardir? 56 gr Cl ? mole NaCl
NSA 6.72 litre CH4 gazi kag moldiir? 6.72 It CH4 ? mol CH4
0.3 mol O2 gazinin yapisinda ka¢ tane O atomu | 0.3 mole | O2 ? Avagadro 0]
vardir? no

MS has also facilities to enter the mole problems directly as givens and unknowns in a language independently
manner and gives opportunity to the user to correct the mistakes resulting from an improper analysis of the
problem by the system. Data Input Window of Mole Solver includes three distinct places to enter amount, unit
and type respectively (See Figure 1). The unknowns could be defined by entering a question mark in the amount.
This window also has facilities to delete or change the properties of pairs and to check and analyze the problem
definition itself.

Data Input Window

Problemn Definition 14 senFe stom ke moldi

Amournt Unit Type Checkivgut | Giwellp |

[ [vet =1 [ [Badivgd || Crense || Do | et core |

Figure 1: Data Input Window of Mole Solver

MS solves the entered problems with the help of its strategies. Table 2 summarizes the implemented strategies
for the system.

Table 2: Problem Solving Strategies implemented in Mole Solver

Strategy Names
Transfer from Gram to Mole Find part from a Whole
Transfer from Mole to Gram Find Whole from Part
Transfer from Mole to Litre Transfer From Avagadro No to Mole
Transfer From Litre to Mole Transfer from Molecule No to Mole
Transfer from Mole to Atom No Transfer From Molecule No to
Avagadro No
Transfer from Mole to Molecule No Transfer from Avagadro No to
Molecule No

Apart from the problem definition, MS works bilingually both in Turkish and English and could output its results
in English as well since it produces its results generically from a pre-specified text. Table 3 gives examples of
Turkish and English text to convert the result of the application of a strategy by the problem solving engine of
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MS although there might be sometimes language dependent details. The %s parameters in the explanations are
replaced by the appropriate values found by the system while producing the output.

Table 3: Explanatory texts for the transfer from Gram to Mole Strategy
Language | Explanation
English Firstly Let us compute how many grams a mole of %s is:\n
A mole of %s contains %s elements.\n
Its value is:%s = %s gram.\n
If a mole of %s is %s gram, then %s Mole of %s is x gram.\n
Then we find: x= %s * %s and x=%s\n
Hence %s Mole of %s is %s Gram.\n
Turkish Oncelikle 1 Mol %s ifadesinin kag gram oldugunu hesaplayalim:\n
1 Mol %s ifadesi i¢inde %s elementlerini barindirir.\n
Bu ifadenin degeri toplam:%s = %s gramdir.\n
1 Mol %s %s gram ise,%s Mol %s x gramdir.\n
x=%s * %s ise x=%s\n
%s Mol %s %s Gramdir.\n

There are three different modes of operation for MS: auto solving mode, normal mode, and Polya problem
solving mode.

Auto Solving Mode: In this mode, MS automatically converts the entered text into givens and unknowns and
finds the solution itself if it could be deduced from the givens with the help of available strategies (See Figure 2).
It applies all the applicable strategies exhaustively and then deletes the unnecessary strategies while producing
the final output.

B 4cde Solver - uto Sobve Mode =lzlx
Fie Modes Operstins Exangles About

Quastion |55 gram Cl kag gram NaCl bilesiginde vardir?

(The Sclution Step1:

Firsthy Let us compute how many grams a mole of Cl is:
|A mole of Cl contains 1 CI[35.5) elements.

s value is:1 * 35.5[35.5] = 35.5 gram.

If a mole of Clis 35.5 gram then x Mole of Cl is 56.0 gram.
[Then we find: x=56.0* 355 and x=16

Hence 56.0 Gram of Clis 1.6 Mola.

(The Sclulion Step2:
If & mole of NaCl contains 1.0 Mole of Cl, then x Mole of NaCl contains 1.6 Mole Cl
1.6 Mole of NaCl containg 1.6 Mole CI.

[The Sclution Step3:

Firstly Let us compute how mary grams a male of NaCl is:

|& mole of Nall contains 1 Na(23.0) ve 1 CI(35.5) elemenis.
s value is:1* 23.0[23.0] +1*355[355] =585 gram.

If & mole of NaClis 58.5 gram then 1.6 Mole of NaCl is x gram.
[Then we find: x= 585" 1.6 and x=32.3

Hence 1.6 Mole of NaClis 92.3 Gram.

Figure 2: Auto Solve Mode of Mole Solver

Normal Mode: In this mode, users are required to enter themselves the problem by data input window. The
users could ask the system to produce givens and unknowns or may modify the givens and unknowns pairs
themselves. MS does not produce the solution automatically and requires users to select appropriate strategies to
apply from the strategies menu (See Figure 3). One needs to select a given to apply a strategy and MS activates
or deactivates the strategies with respect to the selected given. One could also apply strategies not directly
related to the solution. These unnecessary strategies then could be removed by a related menu item remove
unnecessary solution steps.

Copyright © The Turkish Online Journal of Educational Technology 2002 9
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algix
Fie Modes Opertors | Srsteges Examples  Abost
Question (55 gn, . e vardir?

Trarsfer frie Mk 1 Litve.
Tranefon from Mol b dtam Mo
Trarsfer frie Mok 1 Mk M
Firc Whle from Pt

Find part from 3 ol

Ful Sekten,
560 gam- €1/ 16l - 03

Figure 3: Normal Mode of Mole Solver

Polya Problem Solving Mode: In this mode, users are required to follow the four steps of Polya’s problem
solving method. Users are forced to complete each step: the step of understanding problem and entering data, the
step of preparing a solution plan , the step of executing the plan and the step of revision of the solution. In the
first step, they are required to enter givens and unknowns. In the second step, they are required to prepare a
solution plan with the help of the strategies. In this step, the results of the execution of the strategies are not
shown completely and numbers are replaced by letters to focus on the plan rather than the actual result (See
Figure 4). In the third step, MS executes the selected strategy automatically for the user. In the fourth step, MS
provides feedback to the user whether the solution is found or not.

Available Srateqios | ChetePen| Do | Gl |Applisd Strategios Wrongly Applied Strategies

Trancter hom Moke 1o Gram Trancher bom Giam o Mok
Trancter bom Mole 1o Line

Figure 4: Preparing a Plan in the Polya Problem Solving Mode of Mole Solver

CONCLUSION

Mole Solver provides a flexible problem solving environment where users could develop their problem solving
skills on mole concept. The problems on mole concept are usually algorithmic and MS gives user opportunities
to try their strategies in its various modes. MS could analyze the problem for the user and may help them to
understand problem definition and show the possible solution in the early stages of teaching of the subject.
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ABSTRACT

This paper reports on a study aiming to develop a metadata model for e-learning coordination based on semantic
web languages. A survey of e-learning modes are done initially in order to identify content such as phases,
activities, data schema, rules and relations, etc. relevant for a coordination model. In this respect, the study looks
into the mechanism of e-learning environment and the question of how e-learning can be classified in terms of
activity coordination. A metadata model for coordination of e-learning is being sought which may be expressed
using semantic web languages such as OWL + RDF. This is part of a project involving studies on several fronts
regarding the application of semantic web initiative into e-learning; i.e. design and development of markup and
annotation tools, relevant ontologies, intelligent agents, etc. The objective is eventually to build capability to
semantically integrate and selectively retrieve e-content in implementing e-learning environments.
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INTRODUCTION

There are numerous names for open, flexible and distributed learning activities, including
E-Learning, Web-Based Learning (WBL), Web-Based Instruction (WBI), Web-Based Training (WBT), Internet-
Based Training (IBT), Distributed Learning (DL), Advanced Distributed Learning (ADL), Distance Education
(DE), Distance Learning (DL), Online Learning (OL), Mobile Learning (or m-Learning) or Nomadic Learning,
Remote Learning, Off-site Learning, a-Learning (anytime, anyplace, anywhere learning), and of late, terms like
Instructional Technology, Learning Technologies, and Learning Management System, etc. Precise definitions of
such terms can be found in the literature (see, for example: [CDLP], [Moore-1996], [LTSC-1996], [Tsai-
Machado] and [ACM-eLearn]). While we concede to that there is considerable difference among some of these
in purpose, application, parties involved, tools used, etc., we tend to utter e-learning as an all-encompassing
generic term. This is quite in line with our predisposition in this paper for we wish to consider e-learning in its
generic form equally far away from any flavor of it.

Of specific interest, IEEE LTSC defines learning technologies as the development, deployment, maintenance,
and interoperation of computer implementations of education and training components and systems. Instructional
technology may be defined as being the systemic and systematic application of strategies and techniques derived
from behavioral, cognitive, and constructivist theories of learning to the solution of instructional problems.

This paper reports on a study aiming to eventually develop a metadata model for e-learning coordination based
on semantic web languages. We will show that e-learning requires a heavy dose of control and coordination
where the findings of this study can be useful.

Information technology (IT) has always attracted attention from all quarters of interest; the education/training is
no exception. Famous educationist Chris Dede recounts his recent initiative to utilize high tech IT gadgets in
training projects in an interview [Morrison-2004]. Whereas we highly sympathize with such utilization of IT
gadgetry to individual learner’s benefit, our interest lies in the softer side, that is, typically in effecting e-content
and rendering it accessible through intelligent software agents.

Many e-learning models exist, some heuristic, others well-grounded on specific instructional design approaches.
We will mention some here and our point of interest will be on control and coordination (C&C) aspects.

Salmon (2002) argues that the role of online teacher is evolving from that of conveying known information to
one of facilitating exploration and generating new knowledge. Primarily this shift in the part played, but also the
complexity of the technology employed, necessitates a highly elevated designation such as “‘e-moderator”. It is
clear that the elevated role of e-moderator is mostly due to C&C it exercises.
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The well-known creativity researcher Mihaly Csikszentmihalyi coined the term “flow” to mean a creative
activity process that is both enjoyable and challenging that engulfs one to the extent of loosing track of time
while doing it [Csikszentmihalyi-1990]. Likening the instructional design process to the flow concept and
striving to create a flow-like environment for instructional design, Ceraulo (2003a) identifies seven
characteristics for carrying it out highly effectively:

1. | Focus goals 2. | Eliminate distractions
3. | Match student skills and course | 4. | Create a supportive environment
level
5. | Create order through rules 6. | Let students express themselves,
and
7. | Provide timely and consistent feedback.

According to Ceraulo (2003b), similar characteristics apply in the case of online teaching. Of those, with respect
to C&C, we would be reasonably interested in 3™- 7™ activities.

Khan (2003) introduces a “Framework for e-Learning” with eight dimensions:
Institution (admin, academic, student services),

Pedagogy (teaching and learning),

Technology (infrastructure),

Interface design,

Evaluation (assessment and evaluation),

Management (learning environment),

Resource support, and

Ethics.

PRI B LD =

Figare 1- & Framewroek for e-kammgz,

Figure 1 depicts these pictorially. Furthermore, each dimension has several indicative issues of focus. The
purpose of the framework is to assist during steps of the e-learning design process. The framework with its
concomitant checklist can be used to ensure that all relevant factors are taken into consideration during the
design and development of e-learning. It is clearly a welcome contribution, as the scope and extent of e-learning
expands rapidly, consequently projects will require complex team efforts. Existence of a mature framework and
an extensive checklists stemming from it, help greatly to control and coordinate activities of parties involved.
The complete list of dimensions and sub-dimensions may be accessed at URL
http://www.bookstoread.com/framework/scroller.htm.

The above framework presents a model of “dimensions”, that is to say, interest areas. The “E-Learning P3
Model” proposes a model embodying a process standpoint [Khan-2004]. Considering the people—process—
product continuum in e-learning, it contributes greatly towards this study. Table 1 identifies 35 roles and their
responsibility. It is judged that almost all of the roles involve C&C. That alone would justify our concern with
C&C aspects in e-learning systems and solutions. Similarly McPherson and Nunes (2002) contains a few process
oriented models.

Importance of coordination aspects in e-learning was substantiated by another study. Aiming at evolving a new
instructional design model, Ling and partners set to determine most relevant scaffoldings in Web-based learning
[Ling-2001]. They found that the support, learner’s engagement, learner’s participation, multimedia integration
and learner interaction were the most influential in success. Clearly these are all related to coordination.
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A consortium-led research program is working on a “Web-based heuristic advisory system for instructional
designers” [Niegemann-2002]. The system will provide design options, connected costs and possible
consequences for every level of design decisions. It will be more like a decision support system for instruction
designers. To be able to construct such a system, one requires a good understanding of main categories of
functional elements used in ID models and the main levels of design decisions. That will lead to a set of
important control and cooperation relationships.

On the other hand, the Learning Federation hints on the future shape of education [TLF-2001]. By the year 2020,
the next generation learning systems will draw from a “robust array of software tools”. Software will provide
intelligent and context sensitive support on all aspects of learning and teaching. This can only be possible
through e-learning integrating with a semantic Web base. More on this issue later.

Riddy and Fill list the existence of “Integrated Environments for eLearning” among the prime critical success
factors (CSF) [Riddy-Fill-2002]. Referred to are several “...examples of substantial initiatives that are
developing and future-proofing educational environments, and provide pointers to some technological
necessities for successful eLearning”. These are the Open Knowledge Initiative’s (OKI’s) software architecture,
MIT’s Open CourseWare (OCW) Stella and UK eUniversities Worldwide’s “next generation” eLearning system
[PWC-2000] [Collier-2002].

These have been early projects each with its “particular” empirical foundation and resolution of practical
matters. Findings of them have enriched important model studies by prominent research organizations in recent
years. The major bodies involved have been the IEEE Learning Technology Standards Committee (LTSC),
Aviation Industry CBT Committee (AICC), Instructional Management Project (IMS), EU ‘ARIADNE’ project,
Advanced Distributed Learning (ADL) initiative of the US Department of Defense- SCORM (Shareable
Courseware Object Reference Model) developments, and Microsoft Learning Resource Interchange (LRI)
specification.

The work of these bodies has been far reaching. The LTSC has been developing definitions of all aspects of
learning technology [LTSC]. It introduced the broad definition of ‘learning objects’ (LOs) concept together with
related models. Likewise it has been producing relevant standards with much acceptance by others. For example,
its Learning Technology System Architecture (LTSA) [LTSA-2001] standard was adopted by the ADL as bases
for further improvement of the Content Aggregation Model (CAM) of the SCORM [SCORM-2003]. One year
into subsequent development it was realized that “there's something missing” in SCORM: “the process of
creating complex behaviors, such as remediation branching, wasn't supported well (or at all) in the current CAM
specifications”. So ADL had to build a “Navigation and Sequencing” part in cooperation with IMS and grafted it
to SCORM.

This outcome is exactly due to lacking of what we have been pointing out as a must CSF, that is, C&C is
required for purposes of environment integration. Sequencing of learning objects (LO’s) without embedding
sequence indication into them will allow shareable free standing LOs. Control over prescribed advancement of
learner through courseware is a basic delivery requirement. Backtracking (for remedial purpose), reiterating (for
coverage of further detail), synchronizing several learners at stages (say, before testing), temporary digression
(say for deficiency training or info look up) with or without freezing the current state, etc. are also required.

The origin of this lacking is actually stemming from LTSA. Figure 2 displays the hierarchic layers of LTSA
where Layer 1 is at the top and Layer 5 at the bottom. There exists an interface between any two layers
performing “filtration” function between “abstraction” from the layer above to “implementation” at the lower
layer. A lot of C&C issues need be inserted at the interfaces, with the most of the rest going into the layer logic.
What is not suitable or feasible for inclusion is left out. Instead, LTSA should have a dedicated C&C layer
separate from the others. It is conjectured that, due to lasting relations with each layer, the C&C layer should be
positioned perpendicular to others that is, in full contact with all the interfaces and layers at all times. This we
depict in Figure 2.
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Figure 2. The IEEE LTSA layers [LTSA-2001]. The drawing on the right is not part of LTSA but being
proposed by this paper.

In our proposal, each LTSA layer corresponds with the C&C Layer for all control and coordination issues.
LTSA layers become processing plateaus for their designated specific functions. Layer interfaces similarly
implement pass-through function calls to down-up layers where filtering is based on that specified by the C&C
Layer. Consequently, LTSA becomes a generic architecture, that is, not involving inclinations towards any LMS
scheme or kind of e-learning approach (ref. definitions in the introduction above).

At this juncture, there is an opportunity not to be missed: incorporation of semantic Web based approach (SWA)
to LO design and development. This process may start with infusion of SWA into the design of the C&C Layer
and into LTSA for which we will require an extensive metadata set to be gathered on C&C issues.

The standardization of LOs holds out the promise of re-usable learning materials. Increased use of metadata and
XML to incorporate tags or labels within e-learning content will provide new structure to documents that
software systems can interpret. Encoding the tags in a particular way, using the Resource Description
Framework (RDF) allows the building a network of related information on the go. Combining these with
ontology, to further define the relationships between objects, will lead to the “Semantic e-Learning” (after
[Berners-Lee et al-2001]).

The real power of the Semantic Web will be realized by agents, software programs that can search the Web to
find specified information. This could herald a new era of collaborative developments, enhancing tutors’ abilities
to work within e-learning environments and providing learners with what they want, when they want it. This
would be quite in line with findings of a recent think-tank workshop organized by Computing Research
Association on determining the “Grand Research Challenges in Information System”. One of the five grand
challenges is “Providing a teacher for every learner”, that is, tutoring each individual in a tailored, learner-
centered format to enable people to more fully realize their potential [CRA-2002].

CONCLUSION

There is need to involve semantic Web approach at all stages of e-learning [EU-IST-2004]. The semantic Web
makes web resources understandable to software agents. By incorporating the meaning and context (semantics)
of information, it brings structure to the web through capability to interpret its constituent resource. The concept
of web services, where online transactional services are loosely coupled through common directories and
exchange protocols, has also gained solid ground. Eventually, e-content will be rendered easier and friendlier to
use and a better tool to serve all information needs. E-learning activities doubtless will draw benefit from being
able to generate semantic metadata, to structure, filter, retrieve and maintain it in semantically so as to turn data
into shareable knowledge. Thus, in the long-term, e-learning systems will use semantic Web-based knowledge
systems as key parts of everyday learning cycles.
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ABSTRACT

This study introduces a “Technology Integration Model” for a learning environment utilizing constructivist
learning principles and integrating new technologies namely computers and the Internet into pre-service teacher
training programs. The technology integrated programs and learning environments may assist learners to gain
experiences using technologies for purposes like constructing new knowledge and working collaboratively as
these technologies provide learners with opportunities for learning characterized by flexibility, discovery and
reflection as well as knowledge construction.

Exposing these teachers to such technologies give them a chance to gain technology related skills and knowledge
(S&K) for their future careers like dealing with the Internet and desktop publishing. Implementing of one of
constructivist strategies namely collaboration in this environment would be beneficial for both faculty and
learners as it shifts the whole teaching/learning process from teacher-centered in which the teacher is information
transmitter and the learner is a passive recipient to learner-centered in which she/he becomes the main player
and an active participant in the process.

Keywords: technology integration model, Internet tools implementation in the learning process, learning with
technology, online learning.

INTRODUCTION

Educational technology is an evolving discipline which is strongly affected by the advancement and
development of technology. This discipline was remarkably influenced by thoughts of the members of The
Association for Educational Communications and Technology (AECT) which played a vital role in the field
since the sixties. This organization provided a definition to the field of instructional technology. Ely (1968), one
of its members described educational technology as a branch of educational theory and practice concerned
"primarily with the design and use of message which controls the learning process." He also provided a
description to Educational Technology as "a field involved in the facilitation of human learning through the
systematic identification, development, organization, and utilization of a full range of learning resources, and
through the management of these processes (1972).

It is agreed among educational technologists i.e. Romiszowski, 1997; Sharon, 1995; Spencer, 1991; Seigel and
Davis, 1986, that the development of the tools of instruction was remarkably traced back to the early 1990s, the
period of the audiovisual movement. In that time, the concern was according to Spencer (1991), on the effects of
devices and procedures as a remedy to the extreme verbalism of traditional methods of teaching. Davis (1986)
talked about the three waves of the technology and the related know-how as follows;

= The first wave was associated with the new technology itself in designing and programming of computers
and applications. This is related to the science of computing and programming (teaching about technology).

= The second wave was associated with the advent of the cheap microcomputer and its use by a much greater
number of people. (teaching through computers) .

= The third wave is characterised by the access of all sectors of social and professional activity to computer
systems. (teaching with computers) .

Today, when we say educational technology we are referring largely to a vast array of computer-based
technologies such as compact disc-read only memory (CD-ROM), interactive audio, interactive videodisc, local
area networks, hypermedia, and telecommunications. The advent of microcomputers in the 1980s and
developments in computerized education in the 1990s, concern educationalists today. Questions arose by
educationalists like Ellul (1981), Davis (1992) , Bowers (1993) and Turkle (1997). These questions were
concentrated on the role that technology will play in the educational field. This probed questions like; should we
teach about technology, through technology or with technology?
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Nowadays technologies of communication and delivery systems have changed the way education can be
delivered. Satellite television, the Internet, for example, have transformed the means of how education can be
conducted while the World Wide Web evolved from developments of computer networking becomes the main
source of information and communication.

THE PROBLEM

First of all it is worth mentioning that according to my experience, teachers are not well trained to use
technology in the teaching/learning process during their pre-service study programs. Solving this problem
requires the treatment of all involved components of such programs which are student teachers themselves, their
faculty and curriculum programs. Dealing with these components and finding solutions to the overall issue in a
short paper like this is hard to reach. So, this paper is an effort to partially solve the problem as it only deals with
one part of the problem which is infusing technology in the teacher preparation programs.

The remarkable effect that rapid technological development has had on our society is evident in virtually every
aspect of our daily life. Thus progress in new technologies (including computers and the Internet), has changed
the way we live, the way we do business, the way we communicate with each other and the way we teach and
learn. This made it important for our educational establishments i.e. colleges and universities to prepare their
graduates to use technology effectively in their future careers.

Specifically, teachers in these establishments need to be able to use new technologies in the teaching/learning
process in order to help their pupils acquire the (S&K) relevant to and presented by these technologies.
According to my experience, as a school teacher for eight years and a university lecturer for six years, most
educational establishments in the Arab world and especially in the United Arab Emirates are properly equipped
with new technologies (computers, digital cameras, printers, scanners, etc.) and Internet connection. In spite of
the availability of such infrastructure, the level of teachers’ (benefit of) being able to access and use them
appropriately and skillfully is quite limited. This view is agreed by researchers participated in the first annual
conference of Information Technology Special Interest Group (ITSIG) held in March 2003 at Sharjah University
in the UAE. These researchers (and I was among them) expressed their concern regarding the lack of
Information Communication Technologies (ICT) S&K teacher trainees acquire during their college study. All
speakers agreed that schools must prepare students for the technology- rich jobs in the 21st century. This
agreement harmonizes other educators i.e. Clifford & Friesen, 2001; Jacobsen, 2001, calls for a shift in teacher
education who must routinely encounter the effective infusion of technology in the normal course of their
learning at the university and in their practicum placements in schools.

So, student teachers need to be technologically literate in order to excel in future jobs and should learn how to
integrate technology for effective and efficient teaching/learning process (how to teach with technology). This
might enable them to use technology to expand their instructional repertoire, and thus enhance students' learning.
Both technology literacy and learning enhancement would be difficult to reach if teachers’ roles remain as
knowledge transmitters and students’ roles continued to be knowledge absorption in colleges of education. So,
their should be a shift in the teaching/learning process and a role change of both teachers and students in these
colleges.

This study proposes a model that could shift teachers involved in pre-service teacher training programs from the
dominant didactic mode 1i.e. teacher centered teaching to a more student-centered one. The importance of the
proposed model of this study lies on offering instructors involved in teacher preparation programs an approach
of teaching/learning process that shifts them from the dominant didactic model i.e. teacher centered teaching to a
more student-centered one. This model depends heavily on working collaboratively using internet tools i.e. e-
mail and e-group discussion as an enhancement and supplement of collaboration occurs in classroom. This
learning strategy of the model is elicited from constructivism principles in order to achieve meaningful learning
through the construction of new knowledge (Jonassen, et al 1991). So, when implemented, the model could help
inexperienced teachers acquire proper related S&K to be implemented in their future careers, as teachers of
tomorrow’s classrooms. The possibilities and effectiveness of such environment are explained through reviewing
related literature and research findings in order to construct an understanding of the impact of these technologies
on learning among pre-service teachers’ educators.

Finally, the learning environment in which this model is implemented may open the doors in front of the learners
for global education (Mason, 1998; Mills, 1999) through gaining proper ICT S&K which can enable them to
communicate with their peers all over the world. This is of great importance for these learners to deal with global
perspective on issues related to their specializations. In addition, this environment could overcome some
cultural barriers in universities like AUSTN where gender separation is a common practice.
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THE THEORY BEHIND THE PROPOSED MODEL

Constructivism as a learning theory, argues that learning is constructed as an active process in which learners
construct their new ideas or concepts based on their current or past knowledge in a meaningful learning
environment. The key to learning, in a constructivist framework, is for the learner to find multiple ways to link
new information to previous experience "learners actively construct and reconstruct knowledge out of their
experiences in the world" (Kafai and Resnik, 1996). Such thoughts contradict the practices of most instructors of
teacher preparation programs in which the didactic expository teaching is the dominant method where the
teacher is the information giver and the learner is a passive recipient. Such method is criticized by many
educators especially constructivists (Oldfather, Bonds, and Bray, 1994; Cannella & Reiff ,1994;
Richardson,1997). In this didactic, memory-oriented transmission method the teacher fills students with deposits
of information considered by the teacher to be true knowledge, and the students store these deposits, intact, until
needed i.e. exams. According to Richardson (1997), when information is acquired through transmission
methods, it is not always well integrated with prior knowledge and is often accessed and articulated only for
formal academic occasions such as exams. According to Jonassen (1991), constructivism “proposes that learning
environments should support multiple perspectives or interpretations of reality, knowledge construction, context-
rich and experience-based activities”. So constructivism focuses on knowledge construction, not on knowledge
reproduction. Jonassen (1994) summarises the differences between constructivist learning environments and
traditional instruction as follows: constructivist learning environments are (a) multi-dimensional, and provide
multiple representations of reality, thereby avoiding over-simplification; (b) encourage learner construction of
knowledge rather than rote memorization; (c¢) emphasize meaningful, authentic, contextualized tasks that are
anchored in real-world or case-based settings; (d) encourage thoughtful reflection; and (e) emphasize
collaboration instead of competition. These characteristics of constructivism learning environment requires
active participation among learners with the encouragement, guidance and monitoring of their teacher.

Many educators report that useable knowledge is best gained in learning environments where learners are
provided with authentic context that reflect the way this knowledge will be used in real-life, authentic activities,
multiple roles and perspectives, coaching and scaffolding at critical times. They also promote reflection to
enable abstractions to be formed, and articulation to encourage tacit knowledge to be made explicit, in addition
to supporting collaborative construction of knowledge. According to, for example, Brown, Collins and Duguid,
1989; Carver, et al., 1992; Jonassen, Mayes and McAleese, 1993, Cognition and Technology Group (CTG) at
Vanderbilt, 1990, Brooks and Brooks, 1994, the provision of a practical context, combined with authentic tasks
and activities, can provide a learning environment that demands higher order thinking and problem-solving to
achieve a satisfactory outcome. These educators discussed models of learning in their writings which promote
philosophy of constructivism. Examples of such models are; ‘Reception learning” model advocated by David
Ausubel in 1968 (in Ausubel, Novak and Hanesian, H;1978). This model suggests that it is the job of the
teacher to structure learning, to select appropriate materials for students, and to present them in a well-organized
fashion. “Scaffolding” was conceptualized by Vygotsky. According to Vygotsky, “higher mental functions” such
as the ability to focus attention or memory, or to think in terms of symbols is unique to humans and is passed
down by teaching. The development of these functions in this model is tied to social context and culture. In
Scaffolding, the teacher guides instruction so that students will internalize these higher functions. Then once
these functions are acquired, the student will have the tools necessary for self-guided learning.

According to the North Central Regional Educational Laboratory (NCREL), authentic instruction, developed by
Fred Newmann (1993) consists of; learning situations that are connected with the context of the learners’ world,
and is a model for high-quality instruction. Newmann lists five major components of the teaching process. These
components which are included in his article ‘Crafting Authentic Instruction’ are;

= higher-order thinking

= depth of knowledge

= connectedness to the world beyond the classroom
= substantive conversation

. social support for student achievement.

The 5E’s Learning Cycle developed by Biological Sciences Curriculum (1993), is another model which
promotes the philosophy of Constructivism. The 5E’s of this model includes; 1) Engage the learner with an event
or question, 2) Explore the concept, skill, or behavior with hands-on experiences, 3) Explain the concept, skill,
or behavior, 4) Elaborate on the concept, skill, or behavior by applying it to other situations and 5) Evaluate
students’ understanding of the concept.
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When comparing the components of the above models with the components of the proposed model in this paper
(which are; knowledge construction, learner-centered, reflection, discovery, flexibility), one finds that they all
sought to achieve “effective learning which is most meaningful and therefore is transferable (Jonassen et al.,
1994)”. They also move learners beyond teacher-centeredness mode of teaching and memorization by creating
learning experiences that demand sustained, disciplined, and critical thinking on topics that have relevance to life
outside classrooms. This form of learning is case-based and involves meaningful real-world tasks. In addition the
instruction provides contextually-based environments that are meaningful to the learners.

In spite of the similarities of the mentioned models with the proposed model of this paper, it is worth saying that
the latter model depends heavily on the collaboration among learners to achieve meaningful learning. This
collaboration could be established; within a class with learners using the computer in groups and online by the
use of Internet tools such as;

. e-mail,

Ll mailing lists,

= list servers,

= electronic bulletin boards,

= newsgroups,

= online electronic chat rooms,

= online seminars

= and desktop video-conferencing.

Using software applications like;

= Word processing,

= spreadsheet,

- presentation programs,
] database,

= desktop publishing

These applications could be used to stimulate students in synthesizing their own learning into projects.

So, in this model a significant amount of learning is moved online making it possible to reduce the amount of
time spent in class. In addition, the model attempts to combine the best elements of traditional face-to-face
instruction with the best aspects of distance learning. This makes students  spend more time working
individually and collaboratively on assignments, projects, and activities. And teachers spend less time lecturing
and more time reviewing and evaluating student work and guiding and interacting with students.

At the end of a course implementing this model, it is expected that the objectives of that course would be met by
learners and ICT S&K would also be gained by learners.

THE MODEL

The model proposed in this paper (Shaqour Model below) is developed on the basis of some principles of
constructivism and its collaboration learning strategy. In this model, content related, ICT S&K related
objectives are expected to be achieved through students’ collaboration under the monitoring, guidance,
facilitation and directions of the instructor. Collaboration sessions of this model are carried out in face-to-face
(F2F) and virtually i.e. email and e-groups modes. Meaningful learning offered by this model is reached through
several strategies practiced by learners like negotiation, reflection, exchanging ideas... These strategies lead to
knowledge construction (Jonassen, 1991) through providing learning environments that encourage critical
dialogue and, hence, understanding (Vygotsky, 1978; Cuseo, 1997).

Copyright © The Turkish Online Journal of Educational Technology 2002 21



The Turkish Online Journal of Educational Technology — TOJET July 2005 ISSN: 1303-6521 volume 4 Issue 3

Content * R
ICT S&K Objectives
k4
F2F Collaboration
Knowledge construction |, | = Process
Learner-centered -
Reflection Virtual Collaboration
Discovery
Flexibility
4 Outcome

Meaningful Learning

Shaqour Model for integrating new technologies into pre-service teachers' programs

It is my feeling that implementing this model in a learning environment looks promising as it could achieve
different types of pedagogical goals such as:

providing knowledge construction

providing multiple perspectives

providing authentic tasks and social contexts

providing space of participation

encouraging the use of multiple modes of representation

O O O O O

The learning process of the environment becomes active and engages learners in working on tasks and activities
that are authentic to their future careers. It focuses on thinking skills rather than working for the exam. In
addition, learners work for defining problems and finding out solutions through reflection. And lastly,
learning involves social negotiation as learners are able to challenge their thoughts, perceptions and existing
knowledge by collaborating with others thus assisting their cognitive development process.

The main characteristics of the learning environment provided by this model could be;

. more learning, understanding, and retention (Brooks and Brooks, 1993)

] more interaction and discussion (Hein, 1993).

. more engagement by learners (Jonasson 1994)

Ll more ways of learning (Brooks/Brooks 1993):

] more accountability for learners’ own learning (Harasim, 1995; Jonasson 1994 )
= more active learning and less listening (Harasim, 1995; )

= more meaningful learning. (Jonasson, 1994)

= more use of existing knowledge. (Jonasson, 1994; Hein, 1993)

= more active knowledge construction. (Wilson, B., 1995)

= more revision of multiple perspectives. (Jonasson 1994 ;Cunningham1993)
= more creative and flexible problem solving. (Perkins 1992)

In this integrated model, learners would practice and experience different ICT skills and gain related knowledge.
These S&K could be summarized in the following;

= word processing.

= telecommunications.

= accessing web resources.

] desktop publishing.

= Internet applications (email software, browsers, listserv applications)
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Dealing with ICT tools like computers and the Internet affects learners' learning in many ways. Email for
example, provides learners with clarification of ambiguous issues easily and fast and it gives the time to reflect
on issues they are dealing with. The WWW provides learners with different resources in different formats which
help in considering learners differences. Listserv enables learners to discuss things freely and openly without the
limitations of class boundaries.

The following table describes the function of teaching/learning process components of the environment
implementing the proposed model.

Components Description
Virtual activities Learner-centered, collaborative, interactive
Teacher Role Collaborator; guide, facilitator, director, coordinator
Student Role Collaborator, expert, investigators,
Instruction Inquiry, negotiation, invention
Knowledge construction
Technology Communication, information access, information

retrieval, collaboration, expression

CONCLUSION

The advert of new technologies i.e. computers and the Internet paved the road towards quality higher education
especially when used in the teaching/learning process. Teaching with these technologies is still in its beginning
stages in Arab Educational establishments so, the need for studies dealing with the integration of such
technologies in higher education should be a priority for Arab scholars. This paper is an attempt to present a
model for integrating new technologies that could assist educators in teacher preparation programs in their
teaching/learning process.
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ABSTRACT

Due to the lack of necessary Computing and Information Technology (IT) skills, education in many disciplines,
such as, Communication and Media Studies, Education and Economy were said, not to have produced the results
demanded by the related industries. Here, we suggest an effective and economically feasible educational
framework where the graduates from the Information Technology departments, fully proficient in data
collection, processing and management besides system analysis skills, would continue their
graduate/postgraduate education in such disciplines without wasting any time in completing the deficiency
programs through the use of free-elective courses which are already available in their curricula.

1. INTRODUCTION

As the Information Age is entered, every sector of the world economy needs to employ IT specialists or IT
literate people, resulting in a growth in IT related occupations [1]. This will yield an increasing demand for
either IT professionals or IT literate subject specialists, who will be referred to as professionals in this work.
Employing IT specialists in areas where professional skills are required, will hinder overall company
performance due to insufficient level of subject-specific skills of the IT specialists [2,3]. IT professionals that
aim to get promoted in their companies need to develop communication, business processes, strategic planning
and technological skills. Otherwise, they will not be favorite candidates to be promoted to management
positions. Hence, to adapt to the fast pace of digital transformation, a need to subject specialists with high level
of IT competency arises. Since the current curricula and educational systems do not aim such a set of skills in
their graduates, a new multidisciplinary education framework to graduate students with sufficient level of IT
specialization and professional skills as well as the necessary skills must be designed.

In the article by Callahan and Pedigo [4], a multidisciplinary education model mixing the Information
Engineering and Management disciplines has been introduced in order to fill the gap created by the shortage of
executive level technical talents in the industry. In the article, the entire process from defining the objectives of
an educational program to developing courses and managing a special group of executive students is covered in a
horizontal educational model where both Information Engineering and Management education is offered
simultaneously.

A transdisciplinary master of engineering program is developed [5] in order to establish a closer relationship
between industry and educational institutions. They define transdisciplinary education and research as a logical
extension of interdisciplinary and multidisciplinary programs. The authors analyze the cases of managerial
weakness of employees trained in engineering and technical weaknesses of employees trained in business. The
method presented here also minimizes the interaction with other disciplines through the disciplinary territories
since the students enrolled in the undergraduate program should graduate before they can engage in this
program.

The article by Maskell and Grabau [6] deals with a Multidisciplinary Cooperative Problem-Based Approach to
Embedded System Design. The course is taught with a problem-based learning scenario, to the second year
undergraduate students coming from different degree programs. Since multiple disciplines are presented to the
students at the same time, the method introduced in this article is said to be horizontal as well.

In the article International Virtual Design Studio [7], the authors present the studio originated between the
Mechanical and Electrical and Electronic Engineering Departments of three different universities. The success of
this project is said to be highly dependent on well-defined project specifications, a single source of project
information, incentive for students to participate, travel to participating countries, a balanced team structure and
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participation by all students. The article by Doom at al [8], a baccalaureate computer science option is introduced
to Bioinformatics, which is multidisciplinary itself by nature.

Béez-Lopez and Montero-Hernandez presents [9] an interdisciplinary electrical and computer engineering
curricula, which allows students to get a knowledge of the different disciplines within engineering practice, such
as mechanical, systems, civil, industrial, chemical and food engineering. Metaxas and Ribner [10] wrote their
experiences about an interdisciplinary course where art and computer science students worked in assigned pairs
to produce an interactive multimedia project.

In this article, a vertical educational model for multidisciplinary education is presented, in which, the IT related
skills are given first and the professional skills are then gained with the aid of the already possessed IT skills.
The method we propose is expected to work more successfully since the education activities themselves are
augmented by the existence of the IT skills. The time and stage of transition from IT education to professional
education can be adjusted depending on the geographic and target market needs.

This paper is organized as follows: Section 2 describes the skills required for a successful carrier in an
industrialized society. Section 3 briefs the background requirements for multidisciplinary education.
Multidisciplinary education framework generic issues are discussed in section 4 and section 5 studies some
specific cases. Section 6 summarizes and concludes the article.

2. THE SET OF SKILLS REQUIRED FOR A SUCCESSFUL CARRIER IN AN INDUSTRIALIZED
SOCIETY

In [5], a discipline is defined as a particular area of study provided that it has unified tools, techniques and
methods and a well developed jargon. Disciplines are said to develop into self contained hard-shells, which tend
to minimize interaction with outside entities and other disciplines through the fiercely defended territories.

Unlike many other disciplines, however, IT can not be abstracted from other non-IT professional disciplines. The
main theme of the 1977 congress of Turkish Informatics Society in Ankara was; whether the people working in
non-IT disciplines should learn programming or whether IT professionals will learn the non-IT professional
skills such as accounting, inventory systems, medical sciences, etc. After a quarter of a century, the same subject
is still being discussed in educational premises and we have seen that both may happen. Also at those times,
there was also a fear that computers would replace skilled people. Still there is a need of experienced human
force to use or program computers in various disciplines. So, the fear that, IT departments will get the control of
other disciplines didn’t come true.

The set of skills required for a successful IT profession could be exploited in three different categories the soft
skills, the IT related skills and professional skills. Each of these skills will be investigated in detail in the
following sections.

2.1. The Soft Skills

These are the general skills required of every person employed in an IT-aware workplace. The soft skills include,
but not limited to, reading, writing (using a word-processor), language, mathematics, presentation, team-work,
communication skills [5].

2.2. The IT Specific Skills

The IT related skills can be listed as, hardware and software aspects of information systems design, design and
development of packaged software, use the soft skills and background IT knowledge in a problem solving
capacity. IT related skills also include systems analysis, data collection and processing, data storage, computer
system and network security, graphical user interface and application program development, and designing new
solutions using computers. IT specialists can also take on duties as Database developer and manager, information
system developer and operator, interactive digital media specialists, network specialist and technical support
representatives for information systems.

2.3. The Professional Skills

These are the skills directly related to the major interest of the profession such as Economy, Accounting,
Inventory Systems, Medical Sciences, Law Practice, Educational Sciences, Architecture, Business and
Administration, International Relations, Engineering etc.
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3. BACKGROUND REQUIREMENTS FOR MULTIDISCIPLINARY EDUCATION

In this information age a lot of people can be found which are graduates of non-IT but interested and educated
themselves in IT. Besides, frequently there are people who are graduates of IT or computer engineering
departments but specialized in another discipline in order to work in that business area. Since there is a great role
of IT in every discipline, being a soft skill, computer literacy must be considered as a necessary element of the
undergraduate education.

Most of the non-IT disciplines in current educational institutions have several IT courses at an introductory level
in order to create an awareness of data collection, processing, storage and security issues. This can be recognized
from the first year curriculum of various disciplines where there is at least one IT-related course. All of the
departments in Eastern Mediterranean University (EMU) are giving an introductory IT education in order to
make their students computer literate in their disciplines. As non-IT students from a variety of disciplines
prepare to be the information workers of tomorrow, they must be able to use a variety of rapidly changing
computer systems and tools to solve an ever expanding range of problems across disciplines [11]. However,
these introductory level courses do not satisfy the IT skills requirement in departments such as Communication
and Media Studies, Banking and Finance, Economy, Educational Sciences etc. specially, at M.Sc. or M. A. level,
the lack of specific IT skills turn into a major handicap. Hence, the students enrolled in the Master programs of
such departments should come from an IT background. But then, they will waste about a year before they
complete the deficiency programs.

As a case study, the Department of Information Technology (DIT) in the Eastern Mediterranean University
(EMU) is considered as the seed for our vertical multidisciplinary education framework. Students graduated
from DIT are fully prepared to enter the M.Sc. or M.A. programs in any one of the 5 departments (they will be
referred as target departments from here on) for further studies.

Table 1 shows the curriculum of DIT with reference to the courses acceptable for completing the deficiency
programs in the target departments. Are these courses satisfying the needs of the students to get the required
knowledge for those target disciplines? In the curriculum, DIT also have two non-major (NTE - non-technical
elective) courses in 4th year fall and spring semester. Until now, most of the students selected language and arts
and sciences courses as NTE. But those who are willing to learn more in depth subjects required in business
were not willing to select any one of these courses. So, by multidisciplinary DIT curriculum, the students will
have the chance of deciding their future carrier for graduate studies and select the courses related to that
discipline.

Table 2 shows the Business and Management Courses while Table 3 shows the Mathematics courses in the DIT.

Table 1: The Curriculum of the Department of Information Technology

Curriculum of the Department of Information Technology

FIRST YEAR

Fall Semester

EFL107/117/127 35211 English [ (3,0)3

CSITI10!1 35212 Introduction to Computers & Info. Tech. | (2,2)3

CSITI61 35213 Introduction to Business (3,0)3

CSIT113 35214 Algorithms & Programming Tech (2,3)3

MATHI11 35215 Basic Mathematics 1 (3,1)3

TURK100* 35216 Introduction to Turkish (2,00 | S'U

Spring Semester

EFL 108/118/128 35221 English Il (3,0)3 EFL 107
MATHI12 35222 Basic Mathematics 11 (3,1)3 MATHI11
CSIT114 35223 Structured Programming (2,3)3 CSIT113
MATHI61 35224 Mathematical Logic Comp (3,1)3

CSITI162 35225 Basic Economics (3,0)3 CSIT 161
SECOND YEAR

Fall Semester

EFL 207/217/227 35231 English 111 (3,0)3 EFL 108
CSIT225 35232 Internet Programming (2,3)3

CSIT213 35233 Data Structures and Applications (2,3)3 CSIT114
CSIT255 35234 Computer Organization & Architecture | (3,1)3 MATHI61
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MATH211 | 35235 | Introduction to Statistics | 3,13 ] |

Spring Semester

CSIT202 35241 Operating Systems (2,3)3 CSIT255
CSIT212 35242 Database Management Systems (2,3)3

CSIT226 35243 Internet Applications (2,3)3 CSIT225
CSIT234 35244 Systems Analysis (2,3)3

CSIT242 35245 Object Oriented Programming (2,3)3 CSIT213
THIRD YEAR

Fall Semester

CSIT309 35251 Computer Networks (2,3)3 CSIT202
CSIT313 35252 Database Programming (2,3)3 CSIT212,
CSIT335 35253 Systems Design (2.3)3 CSIT234
CSIT341 35254 Object Oriented Application Dev. (2,3)3 CSIT242
TE 35255 Technical Elective (3,1)3

Spring Semester

CSIT312 35261 System Programming (2,3)3 CSIT202,
CSIT346 35262 Software Engineering (2,3)3 CSIT335
CSIT354 35263 Programming Languages (2,3)3 CSIT341
CSIT362 35264 Organisational Behaviour (3,0)3 CSITI61
TE 35265 Technical Elective (3,1)3

CSIT300 35266 Summer Training (s,u)0 | S/U

FOURTH YEAR

Fall Semester

CSIT421 35271 Management Information Systems (3,1)3

TE 35272 Technical Elective (2,3)3

TE 35273 Technical Elective (3,1)3

TE 35274 Technical Elective (3,1)3

NTE 35275 Non-Technical Elective (3,1)3

HIST200* 35276 History of Turkish Reforms (2,000 | S'U

CSIT401 35277 Graduation Project Orientation (s,u)0 | S'U

Spring Semester

TE 35281 Technical Elective (3.1)3

TE 35282 Technical Elective (3.1)3

TE 35283 Technical Elective (3.1)3

NTE 35284 Non-Technical Elective (3,1)3

CSIT402 35285 Graduation Project (3,0)3 CSIT401

Table 2: The Business and Management Courses in DIT

CSIT 161 Introduction To Business

CSIT 162 Basic Economics

CSIT 362 Organizational Behavior

CSIT 421 Management Information System

CSIT 445 Accounting Information System (technical elective)

Table 3: The Mathematics courses in DIT
MATH 111 Basic Mathematics I
MATH 112 Basic Mathematics 11
MATH 161 Mathematical Logic for Computing
MATH 211 Introduction to Statistics

In the 21st century, students with different ethnic background, language skills, goals, and motivations are
gathered in the same classrooms [12]. EMU being a multinational education environment, DIT has a high
proportion of international students which are keen on continuing their education towards M.Sc. or M.A. in
different disciplines to be more competitive in their future carrier. Since they have different goals in their future
studies or life, they have interests in different subjects as business, tourism, accounting, education, etc. During
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undergraduate, giving the required deficiency courses that are must for masters in the target discipline is
considered to facilitate their acceptance. This will be done by giving these courses as free-electives. The target
departments giving education for those disciplines also have positive approach.

4. THE MULTIDISCIPLINARY EDUCATION FRAMEWORK

By playing with the boundaries, the multidisciplinary education framework can be established in numerous
ways, depending on the educational objectives and learning outcomes. Figure 1 which is the vertical model,
currently employed in many well known universities, suggest that the students graduate from one discipline
before they are enrolled in another. This model, which is shown in Figure 1.a conforms to the definition of self-
contained, hard-shells, disciplines in [5], which tend to minimize interaction with outside entities and other
disciplines through the fiercely defended territories.

The horizontal model employed in many disciplines such as [4,6,7,8] is shown in Figure 1.b.
In Figure 2, various types of vertical multidisciplinary education models where percentages of IT+Soft Skills and
professional skills are controlled depending on the objectives and the learning outcomes.

The problems encountered in the vertical and horizontal model cases mentioned above could be solved by
constructing an overlapping disciplines vertical model, where the final year (or final two years) curriculum of the
undergraduate program is modified to include the courses in the deficiency programs of the M.Sc. or M.A.
programs the students are aiming. The diagram in Figure 1.c shows the details of this model.

Professional Skills
Professional Skills i
IT Skills e B - S B e ) M\
Soft Skills
Soft +IT Skills
a) L el

Figure 1. Several ways of establishing a multidisciplinary education framework,

a) the vertical multidisciplinary education model with fiercely defended boundaries

b) the horizontal multidisciplinary education model with fiercely defended boundaries

c) the vertical overlapping disciplines model of multidisciplinary education with fuzzy boundaries

Professional Skills Professional Skills Profissional Skills
Professional Skills
Soft +IT Skills Soft +IT Skills _
Soft + 1T Skills Soft +1IT Sklls
aj k) ) )

Figure 2. Various types of vertical multidisciplinary education models where the percentages of IT+soft skills
and professional skills are controlled depending on the objectives and the learning outcomes.

a) 50 percent IT+Soft Skills and 50 percent professional skills

b) <<50 percent of IT+Soft Skills, >>50 percent professional skills

¢) >>50 percent of IT+Soft Skills, <<50 percent professional skills

d) Mixed percentage IT+Soft Skills and professional skills.

Non-IT discipline courses will be taught by the instructors of those departments from the perspective of IT.
These provide a foundation for continued learning [13], providing an understanding of how IT can be used in
complex domain — specific problem solving in various disciplines. Case-study must be developed in order to
implement their IT knowledge to those disciplines. Students see how professionals from different disciplines use
IT to solve problems. Also students will learn to use tools in the practical laboratory hours, for solving problems
in various disciplines (accounting programs, web-based instructional design programs, etc.) . Some topics that
are taught in DIT courses like systems analysis and design, project management and software engineering are
project planning, project scheduling, team management, organizational management, communications, risk
analysis, and quality management. These topics cover the cases that also exist in different disciplines like
business management, hotel management, and MIS. Also when term and graduation projects are given; they are
concerned with real life business problems. The students have difficulty understanding the business problems.
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These vertical multidisciplinary courses that they take as free-electives will help them to abstract the business
information and relate to their IT background. These are the important points that support the need for
multidisciplinary education.

The departments considered for the vertical multidisciplinary education framework case studies are presented in
the next section.

5. THE CASE STUDIES

5.1. The Banking & Finance Department

The Banking and Finance Department in Faculty of Business and Economics is giving masters degree where the
deficiency program are shown in Table 4. Since DIT students are taking the must course MATH211 Introduction
to Statistics they will be exempted from STAT202. If they take the other two BNFN courses as non-technical
electives, there will be only one deficiency course left. This one course can also be taken with the other master
courses if the student is being accepted by the department. So there will be no extra semesters for taking
deficiency courses in order to begin to the graduate program in Banking& Finance Department.

Table 4: The Banking and Finance Department deficiency program courses

STAT 202 Statistics

BNFN 303 Essentials of Corporate Finance
BNFN 312 Money and Banking

BNFN 302 Commercial Bank Management II

5.2. Economics Department

The Economics Department in Faculty of Business & Economics is giving masters degree and the courses shown
in Table 5 are the deficiency program courses. There are no courses that DIT students can be exempted.
Although if the students take two courses as non-technical electives, they have to study only one more semester
for passing the other two deficiency courses.

Table 5: The Economics Department deficiency program courses

ECON 201 Intermediate Microeconomics
ECON 202 Intermediate Macroeconomics
ECON 315 Mathematical Economics
ECON 310 Econometrics |

5.3. Business Administration

Business Administration in Faculty of Business & Economics is giving masters degree and the five courses
given in Table 6 are the deficiency program courses. There are no courses that DIT students can be exempted. So
if the students take two courses as non-technical elective, still they will spend 1-2 semesters for completing the
other deficiency courses.

Table 6: The Business Administration Department deficiency program courses
MGMT 101 Introduction to Business I
MGMT 201 Principles of Management
MRKT 301 Marketing

ECON 201 Intermediate Microeconomics
FIN 301 Financial Management

5.4. Educational Sciences

Educational Sciences master program in Faculty of Education has three deficiency program courses as shown in
Table 7. The student eligible for masters degree has to take these three courses which is one semester for
deficiency courses. The students who take two courses as non-major electives can take the third course after
being accepted to the graduate program.

Table 7: The Department of Educational Sciences deficiency program courses

EDUC 501 Introduction to Teaching Profession
EDUC 513 Planning and Evaluation of Instruction
EDUC 540 Development and Evaluation of Measurement Instruments
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5.5. Communication & Media Studies

Communication & Media Studies masters program of Faculty of Communication & Media Studies has three
deficiency courses as shown in Table 8, two of which can be taken as non-major elective and third one after
being accepted to the graduate program.

Table 8: The Department of Communication and Media Studies deficiency program courses.

COM 101 Introduction to Communication Studies
COM 102 Communication in History
COM 205 Theories of Mass Communication

5.6. Satisfying the Deficiency Program Requirements

A sensible way of providing the desired flexibility into the DIT curriculum is through introducing a number of
free-elective courses. The aim of the free-elective courses is to satisfy the deficiency program requirements
presented above so that the DIT graduates can further their education in one of these departments and indulge in
a multidisciplinary education framework. This can be very easily done by changing 2 non-technical elective
courses and 3 of the technical-elective courses in the DIT curriculum shown in Table 1, into 5 free-elective
courses. The number 5 is chosen such that all of the deficiency programs in the cases given above will be
considered.

The departments chosen, are the ones that most of DIT students prefer for graduate studies and the departments
that have common core courses with DIT. So the three departments are proposed for being the main cases for
multidisciplinary education in IT is Economics, Educational Sciences and Communication and Media Studies.
The deficiency courses of these departments will be added to DIT’s curricula as free-electives, and the results of
surveys and the success levels of students will be the outcomes of the proposal which is going to structure DIT’s
multidisciplinary education framework for future studies.

6. RESULTS AND CONCLUSIONS

Many professional educational institutions fail to meet the target learning outcomes for their graduates.
Specially, at the beginning of the 21st century where almost all of the businesses are striving for information, the
need to hire IT specialists has reached its peak. More important, the need to professionals with IT specialization
is even more severe. Hence, educational institutions must revise their curriculum for addressing these needs and
introducing vertical multidisciplinary education systems such that the students, at some stage of their education,
will switch from learning Soft Skills and IT skills to professional education, depending on how much IT
specialization is required in his/her profession.

Free-elective courses will introduce the necessary flexibility into the curriculum so that the students enrolled in
the DIT department will graduate fully prepared to enter the departments M.Sc. or M.A. programs presented in
the above case studies.

For a professional IT carrier further surveys must be carried out in order to find out what IT, soft and
professional skills are required and how are these skills introduced in the curricula.
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ABSTRACT

Like all models, the new model is also based on a theoretical foundation; constructivism, which emphasis is
placed on the learner or the student rather than the teacher or the instructor. Students learn by fitting new
information together with what they already know. People learn best when they actively construct their own
understanding. The new constructivist based model is composed of four processes; input, process, output, and
feedback. In the first step of this model, input activities are designed. At the beginning, the needs of the students
are planned by using needs assessment. Needs assessment is an important process in constructivist approach.
After the identification of the needs of the students, the units are started to be planned. The topics are stated from
easier to the difficult one. After the aims are stated, the objectives are written, by considering the conditions. The
teacher uses his / own teaching methodology by considering the characteristics of the students. The selection and
preparation of the media is determined after stating the aims and objectives. In the second stage, the process
begins with pre — assessment. In other words, the units, which are planned in the previous stage, are assessed
before getting started of the instruction. From the results of the pre — assessment, the instructor gets an idea about
the students’ readiness, and the level of prerequisite skills. After the teacher reorganized the lesson by taking into
consideration of the results, he / she implement his lesson by considering all of the previously mentioned
aspects. During the implementation process, the weaknesses, and the strength points are considered. In the third
stage, the units are taught, and the questions of the students are answered. In this model, the teacher is not only
teaching, but facilitating the lesson for his / her student. In order to understand whether the students learn the
units or not, during the semester, the teacher gives quizzes. With the formative evaluation, in this constructivist
based approach, summative evaluation is used. After all the evaluation process is done, as the fourth stage, the
teacher gets the feedback of the students’ knowledge on the lessons. In constructivist approach experiencing is
important, so the teacher should create authentic environment in order to let the students to experience it. If
something is practiced, then it means ithas a meaning for the learners. If the students doesn’t practice the
knowledge, or if that knowledge doesn’t have a meaning for the students, it means the instructor, or the teacher
should go at the beginning of the model, and does the same thing from the beginning to the end.

L. INTRODUCTION

Instruction involves directing students to appropriate learning activities; guiding students to appropriate
knowledge; helping students rehearse, encode, and process information; monitoring student performance; and
providing feedback as to the appropriateness of the student's learning activities and practice performance.
Instruction is a message describing how something is to be done. In other words, instruction is the set of events
that enhances learning of individuals. Instruction is a part of educational system, and can be changed according
to the needs of students, capabilities of the learners, age of the learners. Instruction may include events that are
generated by a page of print, by picture, by a television program, or by a combination of physical objects, among
other things. The word "Instruction" implies a didactic presentation, which may also called "educational
intervention" meaning any activity by a teacher to encourage learning in students. Instruction is given in the
schools, so schools’ opportunities are important in educational system. Given instruction in schools are changed
according to the needs of educational system, type of the school, equipment that the schools have, like
computers, OHPs, data projectors. In other words, educational technology that the schools have, affect the way
of giving instruction.

Instructional design is the technology of creating learning experiences and learning environments which promote
these instructional activities. Like all science, the science of instruction is based on specific assumptions about
the real world. Like other sciences, instruction is verified by discovery and instructional design is extended by
invention. Instructional science, the foundation for the technology of instructional design, is the discovery of
instructional strategies. Instructional science involves identifying the variables to consider (descriptive theory),
identifying potential relationships between these variables (prescriptive theory), and then empirically testing
these relationships in the laboratory and the field. The development of instructional design procedures and
instructional design tools, the technology of instructional design, is invention. The technology of instructional
design, like other technologies, is not a natural phenomenon. It is man made, designed to serve our needs.
Design research involves inventing procedures and processes which incorporate what we learn from instructional
science. These instructional design procedures are not governed by any natural laws. They are developed by
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creative invention to make them work better. However, they must incorporate those scientific principles involved
in instructional strategies, just as the invention of the airplane had to incorporate the discovered principles of lift,
drag, and flight. It was not until the Wright brothers discovered the correct principles of aerodynamics (science),
that they could invent an airplane that would sustain powered flight (technology); it is not until we discover the
correct instructional strategies that we can invent instructional design procedures and tools that will promote
student learning. Instructional design is a technology for the development of learning experiences and
environments which promote the acquisition of specific knowledge and skill by students.

Instructional design is a technology which incorporates known and verified learning strategies into instructional
experiences which make the acquisition of knowledge and skill more efficient, effective, and appealing.

The purpose of software for education or training, in other words, is to promote learning. With educational or
training software the requirement is to change the capabilities of human learners, so analysis and design must
involve their learning processes, which are not completely understood, and are different in detail from one
person to another. There are known instructional strategies. The acquisition of different types of knowledge and
skill require different conditions for learning (Gagne, 1985). If an instructional experience or environment does
not include the instructional strategies required for the acquisition of the desired knowledge or skill, then
effective, efficient, and appealing learning of the desired outcome will not occur.

Instructional design is a process, discipline, science, reality, system, and technology. Instructional Design is the
systematic development of instructional specifications using learning and instructional theory to ensure the
quality of instruction. It is the entire process of analysis of learning needs and goals and the development of a
delivery system to meet those needs. It includes development of instructional materials and activities; and tryout
and evaluation of all instruction and learner activities. Instructional Design, as a discipline, is that branch of
knowledge concerned with research and theory about instructional strategies and the process for developing and
implementing those strategies. Instructional design is the science of creating detailed specifications for the
development, implementation, evaluation, and maintenance of situations that facilitate the learning of both large
and small units of subject matter at all levels of complexity. Instructional design can start at any point in the
design process. Often a glimmer of an idea is developed to give the core of an instruction situation. By the time
the entire process is done the designer looks back and she or he checks to see that all parts of the "science" have
been taken into account. Then the entire process is written up as if it occurred in a systematic fashion.
Instructional design is a part of instructional system, and instructional technology. An instructional system is an
arrangement of resources and procedures to promote learning. Instructional design is the systematic process of
developing instructional systems and instructional development is the process of implementing the system or
plan. Instructional technology is the systemic and systematic application of strategies and techniques derived
from behavioral, cognitive, and constructivist theories to the solution of instructional problems.

II. THEORETICAL FOUNDATIONS OF INSTRUCTIONAL DESIGN
Basically, there are three theoretical foundations of instructional design. These foundations are behavioral,
cognitive, and constructivist.

The best known behaviorists are B.F. Skinner, R.F. Mager, R. M. Gagne’, and M.D. Merrill. The philosophy of
behavioral approach holds that meaning exists in the world separate from personal experience. The goal of
understanding is to come to know the entities, attributes, and relations that exist in this objective reality. The
behavioral approach is concerned with immediate, recognizable changes in behavior. When we look at the
outcomes of behavioral approach, the statement starts with (1) a description of the conditions under which the
behavior is to take place; (2) describes the task(s) the learner has been asked to perform; and (3) a series of
actions the learner is to be able to carry out to indicate understanding , (4) each of these actions is described
using a verb that denotes some observable behavior, and (4) there is a criterion or measure of success that
defines what an acceptable level of performance is or how it will be evaluated. In other words, the behaviorist
view of instructional design is often summed up with the ADDIE model; analysis, design, development,
implementation, and evaluation. The role of the instructor in behaviorist approach is to present effectively
structured material, and assess student’s proper and complete understanding of it. Instructor focuses on the
presentation and interaction. Students’ role is to absorb instructional presentations and material, and use them to
create performances which indicate attainment of correct mental models. "By analyzing and breaking down
content into specific behavioral objectives, devising the necessary steps to achieve the objectives, setting up
procedures to try out and revise the steps, and by validating the program against attainment of the objectives,
programmed instruction succeeded in creating a small but effective self-instructional systems — a technology of
instruction" (Heinich 1970). According to Glaser, behavior desired must be analyzed and standards of
performance specified (stimulus and desired response will determine what and how it is to be taught), then
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characteristics of the students are identified prior to instruction, after that student must be guided from one state
of development to another using predetermined procedures and materials, then a provision for assessing the
competence of the learner in relation to the predetermined performance criteria (objectives) must be developed.
In 1920, a behaviorist approach to educational psychology became increasingly predominant. Mager suggested
that an objective should describe in measurable terms that an objective targets, the behavior they will have
exhibited, the conditions or limitations under which they must carry out this behavior, and the criteria against
which their behavior will be gauged.

Constructivists believe that learning is an active process of constructing, rather than acquiring, knowledge and
that the goal of instruction is to support that construction rather than trying to transmit knowledge.
Constructivism focuses on the construction of new knowledge that is unique to each person, and the importance
of the environment in determining the meaning of reality. We cannot talk about what is learned separately from
how it is learned, as if a variety of experiences all lead to the same understanding. Rather, what we understand is
a function of the content, the context, the activity of the learner, and, perhaps most importantly, the goals of the
learner (Savery J.R. & Duffy, T.M.). Constructivist learning occurs when learners actively create their own
knowledge by trying to make sense out of the material that is presented to them. Active learning in which learner
possesses and uses a variety of cognitive processes during the learning process is important for the
constructivists. Constructivist learning depends on the learner’s cognitive activity rather than the learner’s
behavioral activity. Instructional design should seek to encourage the learner to be cognitively active rather than
focusing solely on promoting behavioral activity. Instruction should be designed to help the reader identify
useful information, understand how the material fits together, and see how the material relates to prior
knowledge.

The philosophy of cognitive approach holds that learners impose meaning on the world, and so "construct" their
own understanding based on their unique experiences. Frames instructional goals in experiential terms are;
specifying the kinds of learner problems addressed, the kinds of control learners’ exercise over the learning
environment, the activities in which they engage and the ways those activities could be shaped by leaders or
instructors, and the ways in which learners reflect on the results of their activity together. The learning outcomes
of cognitivist approach defines how learners should be able to think or solve problems differently when they are
finished, and what settings, activities or interactions instructors predict will lead to these new abilities. It states
that: (1) learners need some opportunity to define for themselves the goals and objectives for the course; (2)
focus is more on process and interaction, less on what is specifically to be accomplished as a result of the lesson;
and (3) outcomes are defined more in terms of a new common perspective rather than particular tasks or actions
that individuals will be able to carry out. It assumes the learners are motivated by a common interest in some
problem or issue. The role of the instructor is to construct a learning environment, and assist students as they
explore it by designing experiences that encourage assimilation and accommodation. It suggests that lasting
learning comes as a result of activities that are both meaningful to the learner and based in some social context
(other learners, colleagues, instructors, clients, etc.). Instructor is facilitator and architect of learning. The role of
the students’ is to construct a learning environment, and assist students as they explore it by designing
experiences that encourage assimilation and accommodation. The emphasis is on discussion and collaboration
among cohort of students.

III. INSTRUCTIONAL DESIGN MODELS

Models for instructional design provide procedural frameworks for the systematic production of instruction. The
models incorporate fundamental elements of the instructional design process including analysis of the intended
audience or determining goals and objectives. Models may be used in different contexts. One model can be used
for an entire course of instruction or elements from multiple models can be combined. There are total 13
instructional design models. Each of them focuses on different assumptions of instructional design. All of the
models will be described in the following paragraphs.

The first model is designed by Dick and Carey (1990). In this paper, Dick and Carey Model is selected to be
written more than other models, because is a macro-level model useful in structuring the overall design task. It
follows a systems approach to designing instruction. Their model, which consists of nine stages, describes all the
phases of an iterative process that starts by identifying instructional goals and ends with summative evaluation.
The first stage focuses on instructional goals, which are the desirable state of affairs by instruction. The
importance is given to needs analysis by Dick and Carey. The second stage focuses on instructional analysis. The
purpose of instructional analysis is to determine the skills involved in reaching a goal. In the instructional
analysis stage, the focus is given to Task Analysis (procedural analysis), which is about the product of which
would be a list of steps and the skills used at each step in the procedure, Information-Processing Analysis, which
is about the mental operations used by a person who has learned a complex skills, and Learning-Task Analysis,
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which is about the objectives of instruction that involve intellectual skills. In the third stage, the focus is given to
Entry Behaviors and Learner Characteristics. The purpose is to determine which of the required enabling skills
the learners bring to the learning task. Intellectual skills, abilities such as verbal comprehension and spatial
orientation, and traits of personality are the main concerns of the third stage. In the fourth stage, the focus is on
performance objectives. The purpose is to translate the needs and goals into specific and detailed objectives. The
functions are determining whether the instruction related to its goals, focusing the lesson planning upon
appropriate conditions of learning, guiding the development of measures of learner performance, and assisting
learners in their study efforts. In the fifth stage, the focus is on Criterion-Referenced Test Items. The purpose is
to diagnose an individual possessions of the necessary prerequisites for learning new skills, to check the results
of student learning during the process of a lesson, to provide document of students progress for parents or
administrators, useful in evaluating the instructional system itself (Formative/ Summative evaluation), and early
determination of performance measures before development of lesson plan and instructional materials. In the
sixth stage, the focus is on Instructional Strategy. The purpose is to outline how instructional activities will relate
to the accomplishment of the objectives. And the best lesson design is demonstrating knowledge about the
learners, tasks reflected in the objectives, and effectiveness of teaching strategies. The seventh stage focuses on
instructional materials. The purpose is to select printed or other media intended to convey events of instruction,
and use of existing materials when it is possible. Stage eight focuses on formative evaluation. The purpose is to
provide data for revising and improving instructional materials, and to revise the instruction so as to make it as
effective as possible for larger number of students. The last stage focuses on the summative evaluation. The
purpose is to study the effectiveness of system as a whole.

The second model is designed by Mager (1988). In Mager’s model, there are four important concepts, which are
analysis, development, implementation, and improvement. In the first stage, the learners’ general characteristics,
needs, and readiness are analyzed. Their ages, sex, background, level, and capabilities are taken into
consideration. After the analyses stage, the behavioral objectives are designed. In the second stage, educational
technologies, strategies are designed. The other stages are planed to improve the model, and implementations of
the analysis. The third model is designed by Hannafin and Peck. The Hannafin /Peck Design Model is a three
phase process. In the first phase, a needs assessment is performed. This phase is followed by a design phase. In
the third phase, instruction is developed and implemented. In this model, all of the phases involve a process of
evaluation and revision. This model is used to design the learning environments. The fourth model is Knirk and
Gustafson Model. The Knirk and Gustafson Design Model is a three stage process which includes problem
determination, design and development. The problem determination stage involves identifying the problem and
setting instructional goals. The design stage includes developing objectives and specifying strategies. Finally, in
the development stage, materials are developed. Other model is designed by Jerrold Kemp. The Jerrold Kemp
Design Model takes a holistic approach to instructional design. Virtually all factors in the learning environment
are taken into consideration including subject analysis, learner characteristics, learning objectives, teaching
activities, resources (computers, books, etc.), support services and evaluation. The process is iterative and the
design is subject to constant revision. This model is a more advanced one to design by and the most
comprehensive for web-based course development. The other model is called Rapid Prototyping Design Model.
Tripp and Bichelmeyer's Rapid Prototyping Design Model is a four level process that is intended to create
instruction for lessons as opposed to entire curricula. The process stages include performing a needs analysis,
constructing a prototype, utilizing the prototype to perform research and installing the final system. This model
relies on expert instructional designers to utilize heuristics as well as their past experience and intuition to guide
the design. This is a very time consuming and advanced model used mainly by those doing research. The
Gerlach-Ely Design Model is a prescriptive model that is well suited to higher education. It is meant for novice
instructional designers who have knowledge and expertise in a specific context. The model includes strategies
for selecting and including media within instruction. It also handles the allocation of resources. This model has
six stages. What is important in this model is to plan aims, behaviors, learning environments, and the evaluation
process. At the end, in order to get correct the weak points, the importance is given to feedback. The next model
is designed by Ramiszowski. This model, in general, consists of topics, aims, and behaviors, teaching,
considering, evaluation, and the feedback. At the beginning of this model, the topics that are going to be
presented and the learning environment is decided. The topics should match with the needs of the students. Then,
the aims, and the objectives are written. The lessons are designed by taking into consideration of the capabilities
and abilities of the students. Evaluation process is done by considering the previous aspects. If there are some
weaknesses, they are corrected after evaluation process. Private National Media Model, which is another model
of instructional design, is found is developed by National Media Institute in America. It contains nine events. At
the beginning the problem is defined, and the resources are found. Student’s readiness, needs, capabilities, and
abilities are taken into consideration. If there is a mistake, it is immediately corrected. And the other steps are
followed accordingly. The next model is Syracuse Model. It is designed to improve all educational activity.
That’s why this model is used in the universities. Aims and objectives are decided based on the needs of the
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learners. All the activities are evaluated, and the weaknesses are immediately corrected. After the results are
conducted, educational technology is planned. The important thing here is o pre — planned organization. The
other model, which is improved by Diamond (1989), is called Diamond Model. This model is composed of six
stages. In the first stage, the needs of the learners are determined in order to decide on the topics. Their needs are
determined according to the readiness of the students. After that the aims and the objectives are determined.
According to the planned objectives, educational materials are decided. Other model, which is designed by
Gagne, Briggs, and Wager, is called Gagne, Briggs, and Wager. The first step is determining the needs of the
students by using needs assessment. According to the needs, the aims and objectives are planned. The objectives
are written according to cognitive, affective, and psychomotor domains. The needs and aims should me matched
with each other. The capabilities of the students are important in order to decide on the materials that are going
to be used in the teaching process. Students’ prerequisite knowledge plays a key role. The weakness of the
process is determined, and immediately corrected. The last model is called Isman Model. Isman Model, which is
based systems approach, has four major aspects; input, process, output feedback, and learning. In the input
process, the needs of the students are analyzed, and content is determined. In the next stage, the importance is
given to pre — test, developmental activities, and teaching implementations. In the feedback stage, evaluation
process is done. The last two stages are feedback, which consist of turning back to the right stage, and teaching,
which consists of long life learning.

IV. A NEW MODEL FOR THE WORLD OF INSTRUCTIONAL DESIGN: A NEW
CONSTRUCTIVIST BASED MODEL (See the appendix)

a. A New Model Based on Constructivism:

Like all models, A new constructivist based model is also based on a theoretical foundation; constructivism. In
the Constructivist theory the emphasis is placed on the learner or the student rather than the teacher or the
instructor. It is the learner who interacts with objects and events and thereby gains an understanding of the
features held by such objects or events. The learner, therefore, constructs his/her own conceptualizations and
solutions to problems. Learner autonomy and initiative is accepted and encouraged. Constructivists view
learning as the result of mental construction. Students learn by fitting new information together with what they
already know. People learn best when they actively construct their own understanding. In constructivist thinking
learning is also affected by the context and the beliefs and attitudes of the learner. Learners are encouraged to
invent their own solutions and to try out ideas and hypotheses. They are given the opportunity to build on prior
knowledge. There are many different schools of thought within this theory, all of which fall within the same
basic assumption about learning. The main two are social constructivism and cognitive constructivism. In other
words in A new constructivist based model, the emphasis is given into learners. The design of this model is done
according to the benefits of the students.

1. Step: Input

In the first step of this model, input activities are designed. At the beginning, the needs of the students are
planned by using needs assessment. A Needs Assessment is a systematic exploration of the way things are and
the way they should be. Kaufman (1993) described needs assessment as a process of identifying the problem and
then selecting an appropriate intervention. Kaufman (1996) described a needs assessment as a process of
identifying gaps in results, placing them in order of priority based on what it costs to meet the need versus what
it costs to ignore it, and the selecting the most important for closure or reduction. In Anglin (1995), Allison
Rossett describes needs assessment as ‘a process of gathering information to assist professionals in making data-
driven decision and responsive recommendations about how to solve the problem or introduce new technology.
Needs are defined as a gap between what is expected and the existing conditions’. Needs assessment is an
important process in constructivist approach. Before determining the units, aims, and objectives, needs of the
learners should be identified. Needs assessment is done in order to identify the needs relevant to a particular job
or task, e.g. problems affecting performance, identify critical needs, e.g. significant financial, safety, etc. impact,
set priorities for selecting an intervention, and provide baseline data to assess effectiveness of instruction. After
the identification of the needs of the students, the units are started to be planned. The units are organized
according to the prerequisites of the students. First, the prerequisite of the learners are checked, and then the
units are organized according to the level of the students. The units shouldn’t be harder then their level, and the
units shouldn’t be easier then their level. The units are written according to the level of the topics. The topics are
stated from easier to the difficult one. After the units are stated in an organized way, time is determined
accordingly. Especially, time and unit preparation go together. It is hard to separate time form units. According
to the time period, the topics are selected, and according to the topics, the time limit is stated. After the needs
assessment, unit planning, and determination of time limits, the aims are written. In this model, as it is
mentioned before, constructivist method is used, so the benefits of the students from the learning process are the
main focus. After the aims are stated, the objectives are written, by considering the conditions. The teacher uses
his / own teaching methodology by considering the characteristics of the students. The selection and preparation
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of the media is determined after stating the aims and objectives. The materials can be soft copies, or hardcopies.
The instructor, or the teacher may prepare his / her lesson by using computers, for example, or he / she may give
handouts. According to the owner of that group, computer based materials should be used, because some
students learn by visualizing, some students learn by memorizing. If the teacher, for example, uses power point
for his / her lesson all kind of student may benefit from that presentation. Materials help the students to use them
after the class, and whenever they need to recognize the lesson, they own the handouts, and check whatever they
need.

2. Stage: Process

In the second stage, the process begins with pre — assessment. In other words, the units, which are planned in the
previous stage, are assessed before getting started of the instruction. Pre-Assessments are diagnostic tools to
assess if a candidate has the necessary prerequisites to pursue a certification program. From the results of the pre
— assessment, the instructor gets an idea about the students’ readiness, and the level of prerequisite skills. Also,
the teacher may take a file for each student, and observe their success by using these files. After the results of the
pre — assessment, the instructor may redesign his lesson by taking consideration of the results of pre —
assessment, needs analysis, and time limitations. In other words, reorganization is a kind of backward step,
which can be a cut point for the organizer in order to adjust his lesson. After the teacher reorganized the lesson,
he / she implement his lesson by considering all of the previously mentioned aspects. During the implementation
process, the weaknesses, and the strength points are considered.

3. Stage: Output

The units are taught, and the questions of the students are answered. In this model, the teacher is not only
teaching, but facilitating the lesson for his / her student. Teacher — based system reflects the opposite view for
that model. The students study cooperatively, and the teacher helps the students to capture the units. In order to
understand whether the students learn the units or not, during the semester, the teacher gives quizzes. This kind
of evaluation process is called formative evaluation. In one context, the aim is prospective, or formative -- to
improve, to understand strengths in order to amplify them, or to isolate weaknesses to mend. Formative
evaluation is a method of judging the worth of a program while the program activities are forming or happening.
Formative evaluation focuses on the process. (Bhola 1990). Formative evaluation analyzes strengths and
weaknesses towards improving. It helps the teacher to mention the weaknesses of the students, and write those
weaknesses in students’ portfolios. During the semester, let’s say, the teacher calls each student, and teach
whatever they failure one by one. At the end of the semester, on the other hand, the teacher gives a final
examination, which is called summative, evaluation in order to see the final stand of the students. Summative
evaluation is a method of judging the worth of a program at the end of the program activities. The focus is on the
outcome (Bhola 1990). Formative evaluation is a kind of feedback for the teacher. Summative evaluation, on the
other hand, is evidence, which shows whether the students learn or not. Assessment is not an end in itself but a
vehicle for educational improvement. Its effective practice, then, begins with and enacts a vision of the kinds of
learning we most value for students and strive to help them achieve.

4. Stage: Feedback

After all the evaluation process is done, the teacher gets the feedback of the students’ knowledge on the lessons.
Here, the constructivist approach shows itself. In other words, time comes to practice the lessons. In
constructivist approach, teaching the lessons does not enough for the students. The students should practice what
they learnt. “If and when students have been exposed to language whose meaning and construction they
understand, it makes sense for them to practice it under controlled conditions” (Harmer). In other words, all
human beings need to practice whatever they learnt immediately in order to acquire the knowledge. In
constructivist approach experiencing is important, so the teacher should create authentic environment in order to
let the students to experience it. Imagine that you are going to teach how to pump up a balloon. Which one is
better? Only explaining how to pump up a balloon, or giving a balloon to each student and pump up together?
The owner of this model, as an English teacher, strongly believes in the importance of practice in learning.
Things take meaning when we put them in the long term memory. Long-term memory is memory that lasts from
days to years. Short-term memory is a temporary potentiation of neural connection that can become long-term
memory in the process of memory consolidation, which is a molecular process by which long-term conductivity
of synapses is affected. As long-term memory is subject to fading in the natural forgetting process, several
recalls, which involves a search of memory and then the comparison process once something is found, and
retrievals, which involves a process of comparison of info with memory of memory may be needed for long-term
memories to last for years. Individual retrievals can take place in increasing intervals in accordance with the
principle of spaced repetition. As a last point, long — term learning happens when something is practiced. If
something is practiced, then it means it has a meaning for the learners. If the students don’t practice the
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knowledge, or if that knowledge doesn’t have a meaning for the students, it means the instructor, or the teacher
should go at the beginning of the model, and does the same thing from the beginning to the end.

V. CONCLUSION

In conclusion, instructional design involves a teacher thinking about instruction in both structural and tactical
ways. Overall structural thinking-for example, about the concept for the course-can help free a teacher from the
Didactic Model into which we have been conditioned and the ineffective teaching that invariably accompanies it.
Simple and complex tactical thinking can provide the means by which we can follow through on our structural
decisions in an effective way. Our teaching will not be transformed simply because we philosophically believe in
the value of critical thinking. We must find practical ways to bring it into instruction, both structurally and
tactically. A new constructivist based model is designed on structured planned process by using constructivist
approach in the learning process. Like all other models, this model may also be criticized, but as any of the
models are perfect, this model may have weaknesses for some professions. It is suggested to use the bests of
these models, according to the users, and combine these bests with the other models.
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A STUDY ABOUT STUDENTS’ MISCONCEPTIONS IN FORCE AND MOTION
CONCEPTS BY INCORPORATING A WEB-ASSISTED PHYSICS PROGRAM

Neset DEMIRCI

ABSTRACT

The aim of this study was to incorporate a web-assisted program to normal traditional classroom instruction and
study about students’ misconceptions in force and motion concepts in physics. The Web-based physics program
was incorporated with the traditional lecture. Specifically, 30% of class time was allocated for using this tutorial
program, and 70 % of class time was used for normal lecture. The Force Concept Inventory (FCI) was used as
pre- and posttest. Although there were not any significant results between FCI post test scores and group
memberships, and gain scores and group memberships (F 11,3 = 2.023, p> 0.05); relative to FCI pre-and post test
mean difference scores, group membership (being control and treatment groups) was statistically significant at
.05 (F 1,123 = 4.307 , p< 005)

Key words: Science Education, Physics Education, Web-assisted Instruction, Misconception, and Computer-
based Instruction.

L. INTRODUCTION

During the last two decades, physics education research has shown the difficulties introductory university
students have had because they lack the ability to perform formal operations inherent to learning physics. This
suggested a need for a more interactive and problem-solving teaching methodology in introductory physics. At
the same time, the ongoing revolution in information technology has led to new tools for creating innovative
educational environments. In response to these two developments, a wide variety of new models of physics
instruction are beginning to appear and have potential for challenging the way physics has been taught
traditionally.

It is evident from the literature that students of different educational backgrounds and different ages have basic
preconceptions or misconceptions about force and motion concepts that affect student’ further learning or
achievements (Clement, 1982; Eckstein & Shemesh, 1993a and 1993b; Halloun & Hestenes 1985; Maloney,
1984; Palmer, 1997; Poon, 1993; Thijs, 1992, Bransford et al., 1999; Demirci, 2001).

So far, much of the research carried out that examines computer use and student achievement, seems to
emphasize that there is a positive correlation between these variables. There is plenty of evidence to indicate a
positive relationship between technology and student achievement (James and Lamb, 2000; Weaver, 2000;
Wenglinsky, 1998), although most of these studies emphasize that for technology to have an effect on student
achievement it must be challenging, focused on higher-order thinking skills, the teachers must be capable of
using and teaching it and have the appropriate support. In other words, examining computer use or technology,
by itself is not enough to determine its effects on student achievement.

Purpose
The aim of this study was to incorporate a web-based program to normal traditional classroom instruction and
study about students’ misconceptions in force and motion concepts in physics.

Hypothesis

The null hypothesis that corresponds to this study is as follows:

Incorporating the web-assisted physics program with traditional lecturing will have no effect on high school
students’ Force Concept Inventor (FCI) pre-and post test mean difference scores as compared to traditional
lecturing alone.

II. LITERATURE REVIEW

Misconceptions in Physics Education

During the past two decades, many studies have shown that students enter physics classes with many
preconceived ideas. These preconceptions are often misconceptions in which students do not provide a correct
description of the behavior of the physical world that is consistent with the laws of physics.

Misconceptions can be classified in the following areas: preconceived notions, nonscientific beliefs, conceptual
misunderstandings, vernacular misconceptions, and factual misconceptions (Committee on Undergraduate
Science Education, 1997). Preconceived notions make it difficult to learn about heat, energy, and gravity. Many
scientists see these misconceptions as superfluous, but students often prefer them because they make more sense.
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Even after the lesson, these beliefs can linger thereby hindering the learning process Nonscientific beliefs are all
views learned by students from sources different than scientific education. One way they can emerge is from
religious or mythical teachings “Conceptual misunderstandings arise when students are taught scientific
information in a way that does not provoke them to confront paradoxes and conflicts resulting from their own
preconceived notions and nonscientific beliefs” (CUSE, 1997, p2). Vernacular misconceptions arise from the use
of words that mean one thing to laymen but something totally different when you are talking about science
(CUSE, 1997).

Tao and Gunstone (1999) investigated the process of students’ conceptual change during computer supported
physics units in a 10th-grade science class (N = 27). They found that many students vacillated between
alternative and scientific conceptions from one context to another during the instruction, i.e., their conceptual
change were context dependent and unstable.

Technology and Use of Web-assisted Instruction in Education

The computer's capacity which to interact with students and to react to their individual needs has the potential to
provide a student-centered context that can assist students in learning. Papert (1993) discusses that computers
offer progressive tools that can bring and shape qualitative changes in education for educators. Technological
competence also requires a transition in the usage of computer: from the use of computer as an instructional
delivery system to the use of computer as a learning tool (computer-supported instruction) (Lowther et al., 1998).
The hypermedia format used by World Wide Web has received a wide acclaim and its potential as a learning tool
derives from the nature of creating a motivating and active learning environment (Becker & Dwyer, 1994). It
supports and encourages browsing and exploration, learner behaviors that are associated with higher-order
learning (Thuring, Mannemann, & Haake, 1995). Hypermedia facilitates a very natural and efficient form for
information retrieval. Although it has been argued that web technology has the potential to provide a unique
environment for technology for teaching and learning, hypermedia materials themselves do not teach but provide
a medium that in which learning is supported appropriately (Eklund, 1995; Alexander, 1995). In addition to this,
according to Moore (1999), research on web-based instruction does not present much empirical evidence to
validate the instructional applications of web-based technology.

Savelsberg, Jong, and Fergusson-Hessler (2000) used the computer algebra software as a tool for problem-
solving visualization to compare an electrostatics course module with a usual paper-and pencil based one.
Learning outcomes for both courses were not significantly different. Hargis (2001) designed an online
instructional module to measure the effect of learning through the Internet. The result of the ANCOVA indicated
no significant main effect with age or gender. Nevertheless, there was a significant interaction between age and
treatment.

1. METHODOLOGY

The sample for this study was chosen from two public high school students enrolled in introductory physics in
Brevard County, Florida. The Force Concept Inventory (FCI) test (Hestenes, Swackhamer, & Wells, 1992),
which consists of 29 multiple-choice questions related to force and motion concepts, was used as a pre- and
posttest in the study. In this study, internal reliabilities for the pre- and posttest (Kuder-Richardson 21) were
calculated as .67 and .69, respectively. The reliability estimates for the FCI test imply that scores obtained on
this test are reliable and valid in measuring students’ understanding concepts of force and motion. According to
the FCI test results obtained in the study there were 125 public high school students of 11th (93 % of the sample)
and 12th (7 % of the sample) grades. The ages of students ranged from 15 to 18 years old (total distribution of
students: 2.4 % of the students was 15 years old, 52.8 % of the students was 16 years old, 40 % of the students
was 17 years old, and 4.8 % of the students was 18 years old or older). Also 54.4 % of students was female and
45.6 % of students was male.

The test was used to identify the following misconceptions (this table was given by Hestenes, Swackhamer, and
Wells in1992), as presented in Table 1.
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Table 1:
Misconceptions and their descriptions about force and motion concepts and related FCI test questions.

Misconceptions Descriptions Related FCI questions and distractors

1.Kinematics
a. Confusion between
position and velocity

b. Confusion between
velocity and
acceleration

c. Confusion between
vector and non-vector
velocity composition

Confusion about an object’s position or
velocity. If two objects have the same
position, they should have same velocity.

Confusion about an object's velocity and
acceleration. If the two objects have the
same velocity, it is assumed that these two
objects must have the same acceleration or
vice versa.

Confusion about vector composition; for
example, velocity composition.

24- choices B, C, and D

24- choice A;25- choices B and C

11- choice C

2. Impetus view
a. Impetus supplied by
Hhit“

b. Loss and recovery of
original impetus

c. Impetus dissipation

d. Delayed
build-up

impetus

e. Circular Impetus

3. Active Force Concept
a. Only active agent
exerts force

b. Motion
active force
c. No motion Implies
No Force

implies

d. Velocity proportional
to applied force

e. Acceleration implies
increasing force

f. Force causes
acceleration to terminal
force

g. Active force wears
out

4. Action/Reaction Pairs
a. A greater Mass

Implies Greater Force

b. Most Active Agent

If an object has a motion, it must have
force acting upon this object. This is a
contradiction with Newton's first law.
Also, it is believed that if the object moves
in the circular path, a circular (impetus)
force tends to move this object in its path.

It is believed that an active force is
necessary to continue an object’s motion at
constant velocity regardless of its medium.
(Aristotelian view about maintaining an
object in motion)

It is assumed that there is a linear
relationship between force and velocity
instead of force and acceleration

It is believed that greater mass implies
greater force

26-B, C, E; 13-B, C;33-D

30- A, D, E; 8-D; 28-A;10- C, E 33A

9-A, B, C; 12-C;

20-C,D; 27-E; 31-C, E; 33-B

10-28- D; 12-B,D; 33- E

8- Aand D; 14- A

15-16- B; 17-18- D;
19-A, B;22- D; 26-A

33-A

16-E

29-A;32-A

21-B

21- A;29-D

29-Cand E

6- A and D; 15- D; 17-18-B

17-Cand D; 15-D
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Misconceptions

Descriptions

Related FCI questions and distractors

Produce Greatest Force

5.Concatenation of
Influences
a. Largest Force

Determine the Motion

b. Force Compromise
Determine the Motion

c. Last Force to Act
Determine the Motion

6. Other Influence of
Motion
a. Centrifugal Force

b. Obstacles

7. Resistance
a. Mass makes things
stop

b. Motion occurs when
force overcomes
resistance

c. Resistance opposes
Force

8. Gravity

a. Air Pressure-Assisted
Gravity

b. Gravity Intrinsic to
Mass

c. Heavier Objects Fall
Faster

d. Gravity Increases as
Objects Fall

e. Gravity Acts after
Impetus "wears down"

It is believed that motion of any object is
determined by the largest force or
compromise of force or last force

It is assumed that centrifugal force is a
distinct kind of force. Some textbooks and
instructors suggest (centrifugal) fictitious
force to teach to students this force more
easily

Mass is regarded as a kind of resistance.
Motion occurs only when the active force
"overcomes" the resistance, and it cases
when the force becomes "too weak"

It is assumed that the bigger acceleration
will be caused by a heavier weight. Also
there is believed that the air pressure
contributes to gravity. In addition to these,
it is believed that the gravity does not
affect on any object until impetus force
wears down this object.

22-Aand E; 23- A

8-C; 14-D; 20- A;
27-28-C; 23-Cand D

10- A; 11-28-B; 30- C

8-14-C,D,and E

13- A and B; 6- C;16- A; 17-18-E

27-33-Aand B

32-Band D

32-E

13- A; 16- C; 21-22-E
9-13-E; 21-D
5-A;7-Band D
9-21-B

9-B;20-D;27-E

When calculating the students’ FCI misconceptions scores, their total correct answer percentage (number of
correct answers was divided by total number of questions) was used.

Design and Procedures

All of the Brevard County public high school physics teachers were invited to participate in this study. Only two
responded to the invitation. In school A, there were three physics classes. One class was used as a control group
and the other two were used as treatment groups. In school B, there were two physics classes, one of which was
used as a control and the other as a treatment group. All classes were selected randomly in forming control or

treatment groups.
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Teachers who participated in the study were trained one to two hours before the beginning of the semester to
follow the same procedures (involved the following steps: 1. Accessing the computer lab, 2. Running the physics
program, 3. Using the tutorial, multimedia and test sections). The teachers were also trained to standardize the
administration procedures and the implementation of the treatment. The FCI test was administered to all groups
during the third week-as a pretest- and 11th week-as a posttest- of the same semester.

Experimental Group

As a treatment group, there were a total of three classes. The treatment was administered starting the fourth
week, and continued for eight weeks. Three classes used a web-based physics program as part of their
instruction. As indicated earlier, a total of 30 % of the class time each week was spent in the computer lab using
the web-based program and 70 % of the class time was spent in normal lecturing in the regular classroom.

The Treatment: Web-Based Physics Software Program

A web-based instruction program developed by Anderson (2003) was used in the study. Although the program
includes many concepts and topics in physics, only the first three units (Kinematics, Force and Motion, and
Vector and two-dimensional Kinematics) were chosen for our research purpose. The program is titled "The
Physics Classroom," and consists of three modules or sections: Study topics, multimedia section, and quiz room.
Study topics consist of the first three units of the physics-mechanics- concepts: a) One-dimensional Kinematics
contains six lessons dealing with this concept, b) Force and Motion includes four lessons, and c¢) Two
Dimensional Kinematics and Vectors contains four lessons. The multimedia section contains many animations
related to study topics as indicated above. These animations visualize many ideas and misconceptions in order to
make learning easy and dispel many preconceptions (as indicated in table 1) related to kinematics, and force and
motion concepts. The quiz room contains many quizzes related to study topics and gives deep understanding of
each lesson (detail of this program can be seen on the web).

The Web-based physics program was incorporated with the normal lecture in the treatment groups. Specifically,
30% of class time was allocated for using this tutorial program, and 70 % of class time was used for normal
lecture. These percent allocations were aggregated on two-week schedule. The control groups used 100% normal
lecturing only. There was a total of 250 minutes of physics instruction time per week. During the first week, the
treatment groups received 200 minutes of lecture and 50 minutes of the web-based program and during the
following week, they received 150 minutes of lecture and 100 minutes of web-based instruction. In that 30% of
class time, the students in the experimental groups went to the computer lab and followed the instructional
program under the guidance of their teacher. They reviewed the subjects covered in the classroom and followed
multimedia and quiz sections related to those subjects. The control groups received a total of 250 minutes of
lecture per week. Both groups were taught the same subject in the same week. As an instructional method, 30%
of the class time in the computer lab was used as a supplement and complementary of the topics covered in the
classroom.

Control Group

As a control group, there were a total of two classes. Students in these control groups were taught the same
content as the students in the treatment groups, but did not use the web-based program. Instead, 100% of the
instruction was delivered by traditional lecturing methods.

For the Hawthorne and John Henry effect, having eight-weeks between the pretest and posttest helped reduce the
effect of these treats. Moreover, the study took place in regular classroom and computer lab. Computer use for
students was not new issue and had no problem for that. Also there were two teachers and they followed the
same standardize conditions under which the treatment and procedure implemented. Throughout the study
period, the control and treatment classes were observed to ensure that all teachers followed the procedures
exactly (e.g. accessing the computer lab, using program, preventing the control group from using physics
program during the study period, etc). Finally, during the 11th week of the term, the teachers administered the
FCI test as a posttest. Pre- and posttest misconception scores were calculated, reported, and analyzed as
percentages: Number of correct answers was divided by total number of questions.

IV. RESULTS

Descriptive Statistics

Table 2 presents the descriptive statistics of the pre- and posttest and gain scores of all students from the Force
Concept Inventory (FCI) Test. In the study there were two classes of control groups (as labeled control 1 and
control 2) and three classes of experimental groups (as labeled experimental 1, experimental 2 and experimental
3). When we look at the control groups and experimental groups gain scores from table 2, we can see that overall
gain scores for all control groups about 35 % and all treatment groups about 44 %.
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Table 2:
FCI Test Scores (in %), Means, Standard Deviation and Gain Scores for All Groups
FCI Pretest FCI Posttest Pre- Posttest Gain scores

Group Mean SD Mean SD Mean difference

All 2859 11.06  48.676 14.14  20.086 0.3914
All Control 31.585 1027 4922 13.54  17.635 0.3473
All Experimental 25.60 12.01 48.14 1432 22.54 0.4346
Control 1 33.64 10.21 5244 13.11 18.80 0.3953
Control 2 29.53  10.32 46.00 13.96 16.47 0.3050
Experimental 1 28.50 12.38 50.52  13.23 22.02 0.4450
Experimental 2 2294 945 44.14  12.60 21.20 0.3795
Experimental 3 2537 14.20 4974 17.14 24.37 0.4849

Note: N = 125; SD = Standard Deviation; Gain score= ((posttest - pretest)/(100 - pretest))

Also table 2 gives some detail of pre- and post misconceptions scores and gain scores for each class; for
example, female students from second treatment class achieved maximum gain scores with about 69 % and
lowest achievement scores obtained from male students of second control class with about 32 %. In figure 1, you
can see more detail of comparison between groups with respect to gain scores.
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Inferential Statistics

Although there was a significant result between group memberships (being control or treatment group) and FCI
pre-and posttest mean difference results, it was not found any significant result difference between group
memberships and gain scores. You can see these results in table 3 and 4.

Table 3:

Summary Table of Group Memberships and FCI Pre-and Post Test Mean Difference Results

Source Sum of Squares df Mean Square F Sig.
Group memberships 727.017 1 727.017 4.30 .040*
Error 20764.295 123 168.815

Total 72739.0 125

*p< 0,05

Table 3 shows FCI pre-and posttest mean difference results. It can be seen that this difference relative to group
membership is significant (F | 1,3 = 4.307, p< 0.05). When we looked at gain scores between control and
experimental groups, as indicated in table 2, there were some differences in terms of test scores, however it could
not find any significant result between these two groups (F 153 = 2.023, p> 0.05). Summary table related to
group memberships and gain scores is given in table 4.
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Table 4:

Summary Table of Group Memberships and FCI Pre-and Post Test Gain Scores Results

Source Sum of Squares df Mean Square F Sig.
Group memberships 0.07 1 0.070 2.023 157
Error 4.26 123 0.034

Total 14.18 125

When we looked at FCI posttest scores and group memberships, it could not find any significant results between
those variables (F | 123 = 0.249, p> 0.05). This result is given in table 5.

Table 5:

Summary Table of Group Memberships and FCI Post Test Scores Results

Source Sum of Squares df Mean Square  F Sig.
Group memberships 59.031 1 59.031 294 .589
Error 24729.08 123 201.049

Total 314615.00 125

Analyses of the Null Hypothesis

As indicated before, the null hypothesis of this research was given as: “Incorporating the web-based physics
program with traditional lecturing will have no effect on high school students’ Force Concept Inventory (FCI)
pre-and post test mean difference scores as compared to traditional lecturing alone”.

Although there were not any significant results between FCI post test scores and group memberships, and gain
scores and group memberships; relative to FCI pre-and post test mean difference misconception scores, as can be
seen in Table 3, group memberships (being control and treatment group) was statistically significant at .05 (F
1123 = 4.307 , p< 0.05). Based on data obtained from this study, it can be concluded that null hypothesis should
be rejected for the FCI pre-and posttest mean difference scores. Incorporating the web-assisted physics program
with traditional lecturing will have effect on high school students’ Force Concept Inventory (FCI) pre-and
posttest mean difference scores. It meant that web-assisted physics instruction program with supplemented to the
traditional instruction, dispelled students’ some misconceptions and increased their achievements.

V. DISSCUSSION AND CONCLUSIONS

Before taking the introductory physics course, students have many misconceptions related to their own previous
experiences or knowledge, and normal traditional lecturing fails to overcome those difficulties. Based on the data
obtained in this study, it was observed that incorporating the web-based physics program decreased students’
some misconceptions, and increased their achievements. We can imply that using new instructional methods
such as incorporating the web-assisted physics programs with the traditional lecturing can remediate students’
misconception in force and motion concepts. A study from White (1993) on force and motion of sixth graders
with computer based micro world for two months compared their science class with eighth graders who
experienced more conventional instruction. He concluded that the computer-based micro world students
performed better on a written posttest examining their ability to transfer the underlying Newtonian principles to
real-world context. With respect to this study, Clark (1994) stated that one must assume that the study’s
comparison confounds instructional “method and content in the same way that many previous studies in this area
fail to control for important alternative hypotheses” (p. 27). However, a meta-analysis study, which compared
Cooperative Computer-Based Instruction and Individual-Computer-Based Instruction, conducted by Susman
(1998) showed that studies that included these elements had greater mean effect sizes (Es =0 .413) than the mean
of all studies (Es = 0.251).

The result from this study showed that the use of Computer Based Instruction dispels students’ misconception
about force and motion as Hicks and Laue (1989); Finegold and Grosky (1988); and Scott et al. (1992)
concluded. Based on the data from this study, incorporating the web-assisted physics program was significantly
effective on high school students’ Force Concept Inventory (FCI) pre-and posttest mean difference scores, and
increased their achievements in force and motion concepts in physics.

This study has reemphasized that there is a need for a teacher to probe the understanding of his/her students
before, during, and after their instruction (White & Gunstone, 1992).

RECOMMENDATIONS

For those considering similar studies, several factors should be considered to improve or strengthen such
research.
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In this study, it was hypothesized that incorporating the web-assisted physics program with traditional lecturing
will have no effect on high school students’ Force Concept Inventory (FCI) pre-and post test mean difference
scores as compared to traditional lecturing alone. For readers who are interested in conducting further research
on determining the effects of constructivist teaching methods with incorporating web-assisted physics program
in their instruction, the following recommendations, based on this study’s limitations, are offered so that
significance may be improved.

Using intact groups appeared to limit research findings; more diverse random samples could remedial their
misconceptions significantly. In this study, the accessible population was public high school students enrolled in
introductory physics courses in Brevard County, Florida. The subjects were not randomly selected from the
accessible population. Subjects who volunteered for this study were chosen as a sample of convenience, and the
use of non-random samples of convenience limits the generalizability of the study findings.

RECOMMENDATIONS FOR FUTURE RESEARCHES

The information obtained from future studies within this area may determine more details whether web-assisted
programs dispel high school students’ misconceptions and increased their achievements, not just in physics but
within the sciences and other discipline areas as well. As a conclusion of this section, I have several
recommendations:

1. The replication studies are needed to investigate how web-assisted programs can be designed effectively to
support learning and remedial misconceptions.

2.  More random samples, long-term studies, different effect sizes and power levels of using these kinds of
web-assisted programs are needed to study of misconceptions and achievements in any physics concepts.

3. Further studies should focus on, for example, using the web-assisted program only vs. lecture to compare
students’ misconceptions about force and motion concepts in greater details.
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ABSTRACT

As we move further into the new millennium, the need to involve and adapt learners with new technology have
been the main aim of many institutions of higher learning in Malaysia. The involvement of the government in
huge technology-based projects like the Multimedia Super Corridor Highway (MSC) and one of its flagships, the
Smart Schools have invoked responses to many institutions of higher learning to change their method of
educational instruction to fit the present-day needs. To view the computer as nothing more than the latest thing
in educational technology is to miss the whole point about the computer and its main function in schools or
universities.

For the academia, computers should play a much bigger role than as a productive means in teaching. Instructors
or lecturers should harness the power of the computer and putting it to work as a teacher. The expectation was
that the computer should be as effective as a human teacher/lecturer, and would soon be less costly. As in other
areas of modern life, efficient technology would replace labor-intensive practices and change the shape of
education.

THE CHANGING ENVIRONMENT OF HIGHER EDUCATION

Higher education in Malaysia is being driven by the changing nature of our students. Today’s students are
coming to higher education with increasing levels of comfort and facility with technology. This brings with it
matching student expectations for how services will be delivered and how they wish to use technology to support
their learning. The population of traditional or adult learners has shown a marked increase at many of our local
universities. Thus, these students are faced with a multitude of commitments and demands on their time.
Technology that makes information and services more accessible to students at any time, any place and, any pace
will be very valuable and increasingly expected.

Besides the changing student population, we are also witnessing the fundamental changes in the higher education
system fueled in part by a series of government decisions. The government priorities for education are also
heavily guided by a focus on job training and employment after graduation. Other trends and strategies with
regards to higher education that are emerging in many jurisdictions include:

e Increased competition amongst institutions for best students and best faculty members.

e  Growing focus for educational institutions as they define their “niches”, their “best practices” in order to
excel within their strategic framework. Trying not to be all things to all consumers of education.

e Removal of bureaucratic boundaries within institutions in order to become more nimble.

e Rising collaboration at multiple levels, in many cases enabled by technology: at an administrative level
between departments; between faculties; between institutions at a programmatic level as well as in libraries,
support and services; amongst students for learning.

e More diversity in educational offerings due to “life-long learning” needs, multiple careers, changing
workplace.

e Increasing influence of “for profit” business elements — new and increased competition coming from a
growing variety of providers such as from the private universities and colleges, the open universities, virtual
colleges and e-learning.

EDUCATIONAL TECHNOLOGY VIEW

The educational technology view of the computer is as old as the computer itself (Luehrmann, 1994). In
education, promises of instant access to libraries and databases, or of interactive online tutoring sessions with
experts, raise our hopes that the Internet will be the new cure for Malaysian education system. Proponents of
this theory say that our students need to master critical information-age skills in order to solve today’s complex
problems. Rather than letting the students construct their own learning environments, teachers use “chalk and
talk” to pour knowledge into the heads of students who continue to be passive learners. Teachers are responsible
for large number of students with varied abilities and learning styles. In Malaysia’s current educational system
they go on to say, students have limited opportunities for cooperation and collaboration. Therefore,
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communication and information resources, brought to the classroom by networked computers can excite and
challenge all students. Students will have the opportunity to assume various roles, from explorer to world
traveler to intelligence analyst to scientist. They learn to be “creative, adaptable risk-takers” with skills and
information they will need as information-age workers and lifelong learners.

Also, the Information Era has transformed our world, yet left our schools untouched. Michael Kirst, an expert
on educational change from Stanford University, says, “If your great-grandmother came back to visit a
classroom today, she would recognize almost everything. In the last hundred years, the only classroom
innovation that has taken root is the movable desk.” What this means is that a student’s timetable is divided into
time blocks of about an hour or two. A group of 20 or more students still sit at their desks or lecture hall. The
lecturer spends 95 to 98 percent of class time lecturing. An individual student averages about 0.5 responses per
period. The technologies used? Books, the white board and occasionally, an overhead projector. (Luehrmann,
1994).

Therefore, the most important thing an educational institution should do with a computer is to teach students to
become literate users of the computer, not just recipients of computerized lessons. If the computer is so
powerful a resource that it can be programmed to simulate the instructional process, shouldn’t we be teaching
our students mastery of this powerful intellectual tool? Is it enough that a student be the subject of computer-
administered instruction — the end user of a new technology? As we see it, the uses of computers in education
should cause students to become masters of computing, not merely its subjects. All said and done, let us ponder
on this statement by Thomas C. O’Brien, a Professor of Education at the Southern Illinois University,
Edwardsville, USA. “As an education tool, the computer is a two-edged sword. An apt definition of the
computer is, “ten thousand idiot clerks working at the speed of light,” and it is true that computers will do foolish
things — effortlessly and speedily — if we ask them to do so. They can deliver nonsense syllables by the
megabyte.”

THE ROLE OF THE TEACHER IN ED-TECH

People are the most important part of an information system (O’Leary, 2002, p. 6). Similarly, the most
important element in educational technology is the teacher or instructor. All educators want students to
experience human interaction, the thrill of discovery and solid grounding of essentials: reading, getting along
with others and, training in civic values. Only a teacher, live in the classroom, can bring about this inspiration.
Few of us could name three multimedia programs that inspired us, but most of us would name three teachers
who have made a difference in our lives. Knowledge is changing so quickly today that simply teaching an
established body of facts has little value. What has remained constant amongst the changes in education is the
teacher and let us not forget the student. Schools should focus on achieving a collaboration between teachers
and technology to help students learn. Teachers who work the Internet into their curricula — not for its own
sake but to teach students how to use the network to find and use information to reach a goal — turn students
into independent learners. Good teachers are able to cultivate in their students hunger for academic and
intellectual independence for in today’s world education should be driven by good teachers, and powered by
good technology. A good teacher is still one of the greatest influences in a student’s life.

IT AND THE CURRICULA

Instructional uses of IT can affect the curriculum, instruction, and assessment. (ISTE, 2000). Nowadays, it is an
accepted fact that IT is an integral component of every academic discipline, providing both useful tools and
becoming an important part of the discipline content. Computer-assisted learning (Kulik, 1994; Mann, et al.,
1999) has been shown to have a strong positive effect in student learning. On average, students learn more than
30% faster in computer-assisted learning environments, as compared to traditional school environments. (ISTE,
2000) If that is the case, then our curriculum should incorporate more computer assisted learning subjects.

THE COSTS OF INCORPORATING IT

Information technology does not come without costs. According to Tissue (1997), the types of expenses for
incorporating information technology in education are:

Capital cost of computer and network hardware and software.

Installation cost, including classroom and laboratory renovation.

Hardware and software upgrades.

Support personnel for hardware and software installation, repair, and maintenance.

Support personnel and facilities for training and support for users (instructors and students).

Nk b -
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Tissue (1997) further stated that the capital cost of information technology is just the tip of the iceberg because
the real costs actually come from training, maintenance, and support. In fact, the life cycle cost of owning
personal computers in a distributed environment is 10-20 times the initial price of computers.

Technology Enabled Classroom (TEC), Smart Classroom and the Electronic Classroom (EC)

The purpose of educational technology is to support and foster learning in schools or colleges (Schoeny, 1999).
Currently, there is an emphasis on Technology Enabled Classroom (TEC) or sometimes known as the Smart
Classroom or the Electronic Classroom. Whatever the name is, university administrators should be aware that
technology is here to foster learning and that the administrators themselves should be conversant with the issues
surrounding technology integration in the universities or colleges while remaining mindful of the mission or goal
of the university to foster learning. Electronic Classrooms are arranged into two basic types: lecturer and
interactive classrooms.

The lecturer-classroom consists of an electronically equipped instructor's station and standard student seating.
The interactive-classroom offers the same instructor's stations, as well as workstations.

Smart classrooms are general purpose classrooms that have been outfitted to make available presentation
capabilities and network connectivity to instructors using laptops in their classes, as well as multimedia
presentations. Bearing these in mind, it can be noted that most classrooms at the main campus (Shah Alam) of
University Technology Mara do not fall into either category including the computer labs. In order to have at
least one Technology-Enabled Classroom (TEC), one of the computer labs should be further equipped with
video displays for video conferencing, CD-RW, scanners, and other necessary multimedia hardware befitting a
proper TEC. Furthermore, to use these educational technologies effectively and avoid being distracted by the
usual malfunctions and dense manuals, the lecturers must spend a lot of time in the TEC themselves (Downes,
2000). If the TEC has been included in the faculty’s Strategic Plan, then a viable return of investment would
require that the TEC does not turn into the proverbial “white elephant”.

It is interesting to note that today’s educational technology is moving away from complicated technologies
toward simpler innovations. As technologies mature, they tend to become easier to use and frequent use of
technology is expressed in the idiom, “Practice makes perfect”. Furthermore, technologies used by teachers or
lecturers in the classroom should be widespread and easy-to-operate, that is, a learning simulation, a
conferencing tool, and a student record keeper should be trouble-free to use “good” technology. Downes (2000)
has distinguished technology into good and bad ones. “Bad” technologies are the very complicated ones while
“Good” technologies should have the following features (Figure 1):

FIGURE 1 - CHEKLIST OF GOOD TECHNOLOGIES
(Source: Nine Rules for Good Technology, University of Alberta)

GOOD TECHNOLOGIES FEATURES

1. Good technology is always available. | In the educational field, the equipment trolley is necessary
because only one OHP projector, LCD projector or
computer are available to serve many classrooms. Good
technology does not require scheduling, relocation or set-
up. Even though the availability requirement raises cost
considerations, the equipment that costs less is more likely
to be available. If a technology meets the other criteria, it
will be made widely available despite cost.

2. Good technology is always “On”. That is, good technology can be turned on with a one-stroke
command when the need for it arises. Much of today’s
educational technology requires long and sometimes
cumbersome initialization procedures.

3. Good  technology is  always | Good technology can send information when and where it
connected. is needed without human intervention. For example,
telephones are useful because no procedure is required to
connect to the telephone system.

4. Good technology is standardized. The anomalies: One TV functions much like another TV.
One telephone connects to any other telephone in the world.
Standardization promotes interoperability. Interoperability
means that you have choices, that you are not locked into
one supplier or vendor. It means that you can adapt easily
to improved versions of the same technology.
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5. Good technology is simple. Simplicity is a slippery concept, but the best technologies
can be learned by looking at the input device, not by
studying the manual. Simplicity also goes hand-in-hand
with the range of functions or short-cuts.

6. Good technology does not require | The fewer times you have to purchase or replace certain

parts. parts of technology, the better. The best technology
requires no on-going purchases or replacements at all.

7. Good technology is personalized. Some of the simplest technologies succeed because they are

per-sonalized, for example, e-mail. E-mail is useful
because you have your own e-mail address.

8. Good technology is modular “Modular” here means the com-position of distinct entities,
each of which works independently of the others, may be
arranged or rearranged into a desired con-figuration with a
minimum of fuss and effort. To a degree, this requirement
is a combination of the requirements that good tech-nology
be standardized and personalized, but modularity takes
technology a step beyond either of those features. An
example would be the Universal Serial Bus (USB).

9. Good technology does what you | Good technology minimizes the potential for operator error
want it to do. and thus the possibility of un-expected consequences.
Good technology is also robust-less prone to breakdowns
and mal-functions and are reliable. Software that crashes
instead of running is obviously bad technology.

It is important to remember that no technology is perfect but at the same time, we have spent too much time and
money on new technology to be satisfied with anything less.

FUTURE OF EDUCATIONAL TECHNOLOGY

In shaping the future of educational technologies, economic and political realities now look to play the leading
roles (Feenberg, 1999). Higher education, particularly seems increasingly enamored with corporate rather than
professional models of organization. The erosion of traditional faculty status continues apace in innovative
institutions serving adult learners, now half the students in higher education. Even the older universities that
now teach a declining fraction of students employ more and more part timers in the search for “flexibility.” How
we design our new technologies depends on which benefits and which limitations we end up with. Indeed, the
choice is dependent of the students that populate the educational institutions of the future, since the models of
computerized instruction will define the future identities and roles of both the students and teachers or lecturers.
With changing times, technology changes too. Newer technologies will offer promises of any course delivered
at any time, anywhere (Bates, 1997). But at the same time, it is important to remember that technology does not
necessarily lead to better teaching or learning. This is the paradox. Without careful management and design,
technology can lead to a widening gap in the digital divide, to cultural imperialism and the destruction of public
education systems. Different people in different positions tend to place different emphasis on the rationale for
the use of educational technology. The authors are of the same mind as Bates (1997) that is, some politicians
and business people see technology simply as replacement for labor, and therefore anticipate that technology
when applied properly will reduce the costs of education. Unfortunately this is to misunderstand the nature of
the educational process. While labor costs can be reduced by applying technology, this can also lead to a large
decline in the quality of learning, which in turn will eventually lead to a less-skilled workforce.
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ABSTRACT

This paper focuses on the common features of Guided Discovery Architecture (GDA) online programs. It is also
about developing a descriptive cost-benefit analysis of online program of GDA. It discusses how the features of
GDA instruction differ from those of conventional distance education (DE) courses in terms of not only cost
categories associated with online program features but also benefits associated with developing and
implementing online programs. This paper addresses on definitions and measurements of expenditures and
benefits of development and implementation of online programs.

INTRODUCTION

Recent technological innovations foster a growing popularity of offering online education (Morgan, 2000). As
such corporate and academics start to pay attention to cost-related issues that are involved in production and join
the bandwagon of promoting electronic instruction; there is a need to call for more information about cost
analysis pertinent to developing and implementing online courses.

Paralleling the welcome of online education in educational and corporate settings is a growing interest in
literature on incorporating instructional pedagogy in online design to facilitate learning (Milam, 2000). One
commonly accepted belief is proposed that problem solving be a significant approach in learning. That is,
learning occurs when there are opportunities for learners to use knowledge in solving problems that are
embedded in situational contexts (Berryman, 1990; Brown et al., 1989; Savery & Duffy, 1995). The notion of
problem solving is applied to online instructional design by integrating learning methods such as simulation,
case-based study, and problem-based learning (Clark, 2000). According to Clark, online program design of this
kind is called guided discovery architecture (GDA) of instruction.

GDA online programs are evolving into a flourishing stage in association with the use of technology (i.e.,
synchronous and asynchronous communication tools). Nevertheless, study on features of GDA online programs
and systematic examination of cost-related issues remains far away from much. Hence, it would not be
inappropriate to focus on features and cost analyses of online programs of this kind.

The purpose of this study is to explore common features of GDA online programs and to develop a descriptive
cost-benefit analysis of online program of this kind. Specifically, the following research questions are generated
to address the purpose.

What features specific to GDA instruction can be generalized from current online programs?

How features of GDA instruction differ from those of conventional DE courses?

What expenditures does development and implementation of GDA online programs incur?

What benefits does development and implementation of GDA online programs bring forth?

How do GDA online programs differ from conventional distance education (DE) courses in terms of cost
categories associated with online program features?

. How do GDA online programs differ from conventional DE courses in terms of benefits associated with
developing and implementing online programs?

LITERATURE REVIEW

Distance Education

Distance education (DE) has been evolving for at least one hundred and fifty years. It has been serving audiences
from all walks of life, taking the form of from correspondence (i.e., newspaper and newsletter) to sophisticated,
advanced electronic and satellite technology (i.e., audio recordings, television instruction, videoconferencing,
and electronic learning involving the use of computers) (Schlosser and Anderson, 1994). Concerning definition,
DE has multiple meanings. To analyze costs and benefits of DE, it is important to know its main features.

According to Molenda (1996), distance education refers to a program of some duration, leading to formal
recognition of achievement, in which the learner is separated from the instructor and in which special
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arrangements have been made to facilitate dialog between the remote students and an instructor. This definition
implies a broader scope of the use of methods and media to carry out DE. In this paper, discussions of DE will
be limited to computer-networking instruction, that is, online programs. This is to compare online programs of
general DE and those that feature with the guided discovery architecture (GDA) instruction.

Current research does not seem to explicitly define features of general DE instruction. However, reviewing
principles of DE online program design enables to conclude what an ideal DE online program will be. For
example, Florida Gulf Coast University (2002) proposes a set of principles for designing online instructional
materials as a reference for its faculty. Main features of an ideal DE online program can be inferred from these
principles.

o Learner Centeredness

Due to the geographical separation between instructor and learner, the notion of leaner centeredness is strongly
promoted as one feature of online program instructional design. Learners are assumed to take the initiative in
and be autonomous in learning. In addition, learner-centeredness is by the provision of instructional content that
are organized and selected based on learner's perceptions and needs.

e Instructional content is structured and sequenced as integral to achieving goals and objectives of learning

In addition to explicit goals and objectives of instruction, information is chunked to help learners learn the
content. Under the circumstance when F2F communication between instructor and learner is not convenient,
structuring and sequencing content plays a role in guiding learners in self-study and to achieve the instructional
goals and objectives. Activities are developed to facilitate in achieving instructional goals and objectives.

e Boundaries of time and space are being eliminated
With the use of synchronous and asynchronous tools on the Internet, DE online programs provide flexibility for
learners in space and time.

e Instructor facilitating in learning

To foster the notion of learner-centeredness in online instruction, an instructor develops activities to encourage
self-directed study as well as frequent and meaningful interactions among learners and between learners and
instructors.

e Interaction

Fostering interaction between instructor and learner as well as among learners is commonly regarded as a
significant element for DE online instruction. To this end, instructional pedagogies play a vital role for quality
interaction including the provision of timely and constructive feedback from instructor and learner.

e Diverse ways of learning assessment

To ensure effective learning in DE online format, it is suggested that differing ways of learning progress
assessment be employed, such as exams, homework, research reports, journals, and portfolios as well as case
studies and solving problems.

e Use of synchronous and asynchronous communication tools for instruction delivery and promotion of
interaction

A synchronous communication mode includes chat, video-conferencing, and telephone, while an asynchronous
mode involves the use of electronic mail and bulletin board. Either mode of communication is intended to
facilitate online instruction delivery and interaction.

e Electronic collaboration
Collaboration among learners is encouraged in online learning through the design and the selection of
collaborative learning activities with the use of synchronous and asynchronous tools.

o Support of relevant resources for learning
Learners have electronic access to relevant learning resources to facilitate  learning.

The features inferred from the principles for general DE online design help providing a bird-eye view of what

cost and benefit categories are associated with the development and implementation of DE online programs.
Discussions of cost and benefit categories for online instruction will be displayed in the following sections.
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Guided Discovery Architecture (GDA) Online Instruction

GDA instruction was first proposed by Clark (1998) as one of the four strategies of instruction that were
developed to meet human cognitive and performance task needs. GDA is founded on the constructivist learning
theories, which emphasize that learners play a central role in learning, and that they are active constructors of
knowledge. The role of instruction is to provide resources and experiences that promote the internal construction
of new knowledge and skills (Clark, 1998, 2000). Within the GDA instruction, learners are engaged in solving
problems embedded in situational contexts which often feature the use of simulation devices to allow for
learners’ manipulation (Merrill, 2000). Instructor, who has pre-defined learning goals, set of tasks, topics, and
resources, provides guidance and feedback to help learners reason out the problems (Lefrere, 1997).

According to Schank and Cleary (1994), there are five main architectures that can be categorized for guided
discovery online learning. The five architectures are 1) case-based learning, 2) incidental learning, 3) learning
by exploring/conversing, 4) learning by reflection, and 5) simulation-based learning.

Case-Based Learning: Stories or cases that contain the information or circumstances are used in case-based
learning. Students must examine the cases and to make decisions based on their knowledge of the content area
(Schank & Cleary, 1994).

Incidental Learning: In incidental learning, instructor creates tasks involving a fun way for students to learn
boring things. Those tasks enable students to remember those boring concepts when they become necessary in
some contexts (Schank & Cleary, 1994; Bicknell-Holmes & Hoffman, 2000).

Learning by Exploring/Conversing: This type of discovery learning is based on an organized collection of
answers to questions individuals can ask about a particular topic or skill (Schank & Cleary, 1994). In this
architecture curiosity has an important role in motivation since students use it as a tool for solving a given
problem by only asking questions.

Learning by Reflection: In learning by reflection, students learn to apply higher-level cognitive skills by using an
interrogative approach and reflecting on what they know in comparison to the qualities they are examining
(Schank & Cleary, 1994).

Simulation-Based Learning: Students are given an artificial environment that allows for the opportunity to
develop and practice a complex set of skills or to witness the application of abstract concepts (Bicknell-Holmes
& Hoffman, 2000).

As mentioned, GDA instruction includes different types of architectures, which require employing advanced
technology for online delivery. Business and industry, for instance, has applied the GDA instruction through
case-based learning. In addition to sharing the features that are common to general DE online courses, a GDA
online program includes the following specific features (Savery & Duffy, 1995; Clark, 1998, 2000):

e Highly self-directed and constructive form of learning

Within the GDA instruction, learners are encouraged to work on assignments self-directed, or at their own pace.
That is, learners can take their time participating in making decisions about what, how, and when something is to
be learned and even play a major role in making such decisions.

o Engaging learners in realistic problem-solving tasks

Based on its constructivist perspectives of learning, GDA instruction stresses that knowledge transfer or learning
occurs when learners are provided with opportunities to apply instructional information to authentic contexts and
conduct high-level thinking in problem solving.

e Use of simulation to enhance problem-solving learning

To create a realistic problem-solving environment, GDA instruction also features utilizing simulations, 3-D
environments, or various kinds of multimedia. Thus, simulations allow participants to make mistakes and learn
from their successes and failures in a safe, but yet realistic or semi-realistic learning environment.

Cost-Benefit Analysis

Cost-benefit analysis (CBA) refers to the evaluation of an action according to its costs and benefits in terms of
monetary values (Levin & McEwan, 2000). As its name suggests, CBA is used to assess whether benefits of
implementing an action outweighs expenditures incurred in the action, that is, to see if there is a high ratio of
benefits to costs. To use this method, benefits and costs have to be expressed in financial values. This implies an
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obvious disadvantage of using the CBA method because often are benefits not tangible and thus, are difficult to
be converted to pecuniary values.

Measuring Costs of Online Programs

Development and implementation of online programs is a complex task. It takes upon a tremendous amount of
time and energy and involves supports of personnel, professionals, and technology. As a result, calculating
expenditures incurred in an online program can be a daunting challenge. The nature of complexity of measuring
costs implies a need to generate guidelines to as well as categories for conducting cost analysis of online course
development and implementation. Milam (2000) emphasizes that in order to be able to make informed decisions,
the costs of online programs ought to be understood and measured. Forming of guidelines and general categories
is indeed a fundamental step for measuring costs and planning development and implementation of online
programs.

Despite the nature of complexity that tabulating costs of online programs features, it is fortunate to see that
recently consensus is being shaped from research on categories and variables for measuring costs of online
programs. For example, Milam (2000) and Morgan (2000) respectively published papers on cost categories
involved in distance and online education as well as formulas and guidelines on measuring online costs. Alfred
P. Sloan Foundation (2001) commissioned six universities to conduct analyses of cost and potential profitability
of online education. Penn State University (Miller, 2001) conducted a study on cost effectiveness and efficiency
of its online programs (i.e., World Campus). Summary of categories for and guidelines on determining online
costs from the research can be made as follows.

Notice that measuring online net costs is achieved by subtracting revenues from actual expenses. Hence, two
groups of pecuniary categories are taken into accounts. One group is the categories of expenses; the other is the
group of revenue. Generally, there are seven categories to consider expenses.

o Technology

An institution needs to build a proper technology infrastructure to support online courses. In addition to
computers along with accessories and facilities, infrastructure includes a server, software, software delivery
tools, and bandwidth. It is suggested by Morgan (2000) that infrastructure costs should be amortized over a
three-year period (which is the average lifespan of the infrastructure of many computer systems).

° Support personnel

Operating online programs requires an individual (i.e., in Morgan's (2000) term, "a business manager") who is in
charge of managing online courses. Responsibilities of a business manager includes 1) administering evaluations
on the technology being used in delivering online courses, 2) coordinating faculty working with online courses
and supporting personnel and 3) providing faculty and students with instructional technology, design and
technical support.

° Faculty development

To facilitate online teaching, faculty needs training on using technology. When necessary, expenses need to be
spent as incentives to attract faculty to attend training.

. Hidden costs

Hidden costs, which are also called overhead or indirect costs, refer to expenditures not directly attributable to
online course development and implementation. Overhead costs can be tabulated from the department level to
the institution-wide level and includes building/facility (e.g., heating, lighting, and faculty office space),
equipment (e.g., telephone services), services (e.g., handling registration and records, and human resources),
computing support services (e.g., technology maintenance and website construction), library support, and help
desk support (e.g., student services and learning services).

° Developing online courses

Online course development is usually tallied by hours spent. Factors influencing development of online courses
include availability of developers, resources available to the developers, technical abilities to deliver courses
(i.e., synchronous or asynchronous tools), availability of content for online courses, pedagogical knowledge,
types of instructional strategies and methods, and programming needs.

Cost varies depending on developing factors. Milam (2000) suggests that faculty and staff are good sources for
depicting factors influencing online course development. Interviews can be conducted to instructors to detect
teaching processes, faculty's roles as well as time spent in course preparation.

On the other hand, the nature of course content plays a partial role in determining costs. For example, when one

course is didactic-oriented, a design of low interaction between instructor and learner suffices the delivery of the
course, which in turn requires less sophisticated programming and thus, costs less.
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(] Teaching online courses

Online teaching can be labor intensive because of the use of technology. Hence, money needs to be proportioned
to faculty compensation as necessary. Compensation includes salary and/or benefits, and is given in one of the
following ways: 1) a flat stipend per course, 2) stipend per student enrolled, and 3) as part of a faculty's regular
pay.

(] Other direct costs

One direct cost factor is staff support for online course development and implementation. For example,
expenditures for student wage employees developing applications such as Java simulations. Another apparent
direct cost is marketing, which includes inquiry database management, publications, client development and
advertising for online programs.

To determine costs for online education, it is necessary to calculate revenue. Revenue can be estimated by
looking at the following factors:

. Student enrollment

° Courses offered

° Student number per class

o Students' tuition (Net tuition profits need to minus waivers, financial aids, and tuition discounting.)
° Technology fees

Measuring Benefits of Online Programs

Valuation of benefits is often subjective and reflects preferences of choices that have been made in respect to an
action by an institution (Watkins, 2001). Consequently, there seems to be little agreement in the literature on
how to define benefits within cost-benefit analysis for distance education programs. Cukier (1997), however,
identified three benefit categories. Examples given in his article were made from standpoints of user, instructor,
and department/institution.

. Performance-driven benefits

These benefits include factors such as revenues (e.g., student tuition, technology fees), budget earmarked on
development and implementation of online programs, learning outcomes, student and teacher satisfaction, and
opportunity cost (e.g., time saving).

. Value-driven benefits

Benefits in this category include flexibility, access, interaction, and adaptability of materials. For instance, use of
technology allowing for flexibility to learners, a wider access for the public to education, “real-time”
communication when learners are geographically separated from one another, and quality of instruction delivery.
In addition, the rate and ease by which instructional materials being updated and changed and the increase of
opportunities for residential students to produce online courses while employing relevant theoretical models.

° Value-added benefits

These refer to incidental, indirect benefits such as reduction in capital investment (e.g., few buildings and
parking lots may be required), reduction in pollution, increased job creating, new business opportunities (e.g.,
telephone companies and publishers), reduction in social community costs (as a result of better trained
individuals), and the creation of secondary markets (e.g., software companies).

METHODOLOGY

Cost benefit analysis of online programs featuring the GDA instruction was conducted for this study. In
particular, the purpose of this cost-benefit analysis is two-faceted. One is to generalize common features of GDA
through examining current online programs in preparation for identifying concurrent cost and benefit categories.
The other purpose is to conduct comparisons of features and corresponding cost and benefit categories between
GDA and conventional DE programs.

Data Collection

Qualitative research technique for data collection was employed. Interview and research review were the main
methods for this regard. Interview questions were developed to elicit information about GDA features and costs
as well as profits associated with the development and implementation of the online programs of this kind. These
questions intended to seek for four groups of information. One was the theoretical background(s) behind and
approaches employed in a GDA online program. Second was to identify design features of a GDA online
program. The third question was to identify cost categories associated with design features and actual
expenditures. The last question was to identify benefits associated with the development and implementation of a
GDA online program.
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Interviews were conducted with three directors of three online programs/projects (Quest Atlantis, Learning to
Teach with Technology Studio, Online Case Studies at Kelly Business School) at a large Midwestern university
of US. In addition to interview, content analysis methodology was employed to generate features of conventional
DE programs and categories of cost and benefit related to developing and implementing DE courses.

COMPARISON of FEATURES and COSTS/BENEFITS BETWEEN DE & GDA

Features and categories of costs and benefits associated with the development and implementation of
conventional DE courses and GDA programs are generated through research documentation and interview.
Comparisons are made into the following tables.

Table-1: Comparisons of Features between DE and GDA Online Programs

DE online programs | GDA online programs

Features Feature details Features Feature details

Learner-centered learning | e Use of | Learner-centered e Use of asynchronous
asynchronous and | learning and synchronous
synchronous communication tools
communication tools e Flexible access to
e Flexible access to learning website
learning website o Meet learners’
e Meet learners’ perceptions and needs
perceptions and needs

Interaction e Use telecommu- | Self-paced, self- | ¢ Use of asynchronous
nication tools directed learning and synchronous
e Provision of communication tools
feedback from e Flexible access to
instructor, peer, learning website
material, and help desk

Incorporating e Use of multimedia | Interaction e Use of asynchronous

instructional media (e.g., audio and video) and synchronous
e Information communication tools
presentation e Provision of feedback
¢ Interface design from instructor,  peer,

material, and help desk
Structured course content | e Instruction is | Incorporating e Use of multimedia and

sequenced and grouped | instructional media, | advanced technology
with  relative  high | ¢ Information
percents of the use of | presentation
simulation and | o Interface design
animation in  3-D
learning environments
as well as the use of

asynchronous and
synchronous tools.
Instructor facilitating e Use of | Structured course | e Instruction is sequenced
asynchronous and | content and grouped
synchronous
communication tools
e Provision of

relevant resources
e Provision of timely
feedback and help
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desk, FAQs, tutorials,
and workshops)
e Selecting

appropriate  resources

scenarios, stories, and
cases

Assessment e Self-, peer-, and | Engaging students in | ¢ Use of simulations
instructor- evaluation problem-solving e 3-D environment
e Giving practice | contexts e Use of multimedia (e.g.,
tests or evaluating audio and video)
performance

Accessibility to resources | e Creating a database | Exposing students to | e Generating of
of resources (e.g., help | authentic problems, | appropriate problems,

cases, and resources
e Structuring instruction,
concepts, sub-concepts

and updating
Transparent and user-
friendly design
Elimination of  the | ¢ Use of synchronous
boundaries of time and | and asynchronous and

Instructor facilitating e Use of asynchronous
synchronous

space communication tools communication tools
e Provision of relevant
resources
e Provision of timely
feedback and help
Collaborative learning e Use of synchronous | Assessment e Self-, peer-, and
and asynchronous instructor- evaluation
communication tools e Differing  assessment
e Interaction between techniques
learners and learners
Accessibility to | ¢ Creating a database of
resources resources (e.g., help desk,
FAQ:s, tutorials, and
workshops)
e Selecting  appropriate
resources and updating
Transparent and  user-
friendly design
Elimination of the | ¢ Use of synchronous and
boundaries of time and | asynchronous
space communication tools
Collaborative learning | ¢ Use of synchronous and
asynchronous
communication tools
Notes:

1. The “features” specific to GDA online programs, which are highlighted or emboldened, are generated from
interviews ~ with  people involved in  developing online programs of this  kind.
2. The “feature details” for both DE and GDA online programs are developed based on research documentation
and elaboration of the generated “features.”

As Table-1 shows, GDA online programs and conventional DE courses share most of the features listed. The
highlighted specific features such as self-paced learning have high percents of the use of simulation and
animation in 3-D learning environments as well as of the use of asynchronous and synchronous tools to engage
students in problem-solving contexts and authentic problems, scenarios, stories or cases.

This study is conducted based on three online programs/projects mentioned previously. The features of those
online programs are as follows: In LTTS website, problems are presented and structured as instructional modules
that are designed for target audience (i.e., pre-service teachers) to learn to teach with the use of technology. The
context, in which problems are authentic, is familiar to the audience. The website provides updated electronic
resources to guide learners in accomplishing assignments. In addition, design of a discussion forum and
messenger not only creates flexibility for learners in communication but also facilitates collaborative learning.
The database system(s) for learning encourage(s) a self-directed learning style.
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The Quest Atlantis project features an online simulative meta-game environment where “players” take upon
roles to solve problems. This simulative environment creates a challenging atmosphere for problem solving. It
also engages “players” in abundant social interactions with peers.

In the case-study project(s) of Kelly Business School, cases are developed in story or scenario format and the
information included in those stories or scenarios are used by learners to interpret and make decisions. These
cases particularly have a business-discipline focus, and vary from simple (e.g., 5 pages of content) to complex
(e.g., 20-30 pages of content). Learners can select cases based on time available whenever they log in on the

project websites.

Table-2: Comparisons of Cost/Benefit Categories between DE and GDA Online Programs

COST CATEGORIES

BENEFIT CATEGORIES

Technology

e Set-up of appropriate infrastructure supports the
operation of GDA online programs.

e Creating database systems is indispensable for
facilitating information processing and interactivity
among instructor, learner, material, and interface
design.

e Programming is significant for creating an
interactive environment in which the features can be
realized.

e Support personnel provide instructional
technology support to faculty and technical.

e Support to students, carry out faculty and teacher
associate training, install software, and set up and
maintain proper technical environment. This could
also include graduate student assistants who are hired
or work voluntarily for technological set-up and
support.

Developing online course

e Teaching compensation for development of
course materials. Course development takes a
tremendous amount of time in structuring instruction,
selecting, generating, and updating appropriate
problems, cases, and resources.

e The need to recruit web-designer(s), interface-
designer(s), and media producer(s) to assist in
producing online courses.

e The positions of a teacher liaison and a project
manager serve to coordinate online course and
project management or to take in charge of program
marketing.

Teaching online courses

e Hiring instructors to teach online.

e Hiring teacher associates serving as “24 hours-a-
day-7 days-a-week” assistants to provide feedback to
learners.

Implementation

e Technology—equipment and facilities updating
and upgrading, technology support and maintenance
personnel

e Course development—course material updating.

Benefits are considered from the perspectives of
learner, instructor, and the department/institution that
implements and sponsors the development of online
programs.

Learner

e Given flexibility in learning (i.e., having access to
schooling at a minimum cost of sacrificing jobs or
rearranging life style, completing assignment and
earning a degree anytime, anywhere).

e Saving time and energy from commuting between
home and school.

¢ Anincrease of employability in job market.

e Elevation of knowledge horizon

e Given quality learning regardless of geographical
distance (ie., experiencing “real-time”
communication and gaining and providing feedback
to one another, and having electronic access to library
resources)

e Given respect for different learning styles with
options for learning assessment being available.

e Facilitated in learning transfer by being given
opportunities to apply instructional information to
authentic contexts that feature a 3-D learning
environment, a use of simulation case, and a
problem-based learning strategy.

e Improving abilities to use inert knowledge.

e Fostering high-level thinking through recall,
comprehension, application, analysis, synthesis,
and/or evaluation of instruction.

e Motivated to learn by encountering and engaging
actively in authentic cases, problems, and contexts
that are relevant to learners’ real life backgrounds.

e Motivated to learn with the use of media of
fidelity to present tasks and carry out assessment.

e Developing responsibilities of learning and a
sense of achievement in the learning process.

e Gaining opportunities to solve problems
collaboratively with the use of synchronous and
synchronous communication tools.

e Increasing technology competence.

Instructor
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e Given flexibility in instructing and providing

Indirect cost categories feedback.

e Teaching—office space, administrative | ¢ Use of technology allowing for ease by which

overheads, and help desk support. instructional materials are updated and changed.

e Course development—supplied consumed. e Increasing technology competence.

Implementation— administrative overheads and | ¢ [mproving instructors’ application  and

library resource support. understanding of theoretical methodology behind the
GDA instruction through hands-on online course
design.

Institution (Department)

e Revenue generated from tuition, technology fees,
and earmarked budget.

e Heightened Institutional (departmental) reputation
e Increased student diversity

e Providing an option to residential students for
learning.

e Offering on-site students opportunities to assist in
developing authentic GDA online instruction by
applying the knowledge and skills learned.

e Providing opportunities for departmental faculty
and students to conduct research that may lead to
publication of GDA instruction.

Notes:
1. Cost and benefit categories are generated based on the interpretation of research review and interview data.
2. Cost and benefit categories that are specific to GDA online programs are highlighted in gray background.

To discuss costs and benefits associated with the development or implementation of online programs, five
categories are identified for cost analysis (i.e., technology, developing online courses, teaching online courses,
implementation, and indirect costs), while three benefit categories proposed by Cukier (1997) are employed in
terms of three perspectives of beneficiary (i.e., learner, instructor, and the department/institution that implements
and sponsors the development of online programs). Like the comparison of features between GDA online
programs and DE conventional courses, GDA instruction shares most of the cost and benefit categories
associated with the development and implementation of the DE courses. Nonetheless, there are some categories
attributed to developing and implementing the features that are specific to GDA online programs.

For cost category, it is inferred that expenditures be spent in developing GDA online courses. The significance of
this category is explicable. To ensure that a GDA online program engages learners in solving authentic cases and
problems and allows for convenient access to electronic relevant resources, instructors are required to spend time
in generating and updating appropriate cases, problems, and resources. Notice that in this study cost categories
for teaching online courses, implementation, and indirect costs are generated entirely based on research review.
The interview data available were not able to provide information about teaching and implementation of GDA
online programs. As a result, indirect costs related to teaching and implementing the programs are lacking.
Moreover, my inference regarding high costs incurred in developing GDA online courses can be proved by
outlays in the interviews (see Appendix and Table-3).

For benefit category, it should be noted that categories are generated mainly from the interpretation and
elaboration of the GDA and DE features and application of research review. Interview questions did not elicit
much input from the interviewees for this regard. From a learner’s perspective, GDA online instruction includes
a variety of unique benefits from those for conventional DE courses:

° Facilitating knowledge transfer

o Improving abilities to use inert knowledge

o Fostering high-level thinking

o Motivating learning by encountering learners and actively engaging them in relevant problem-solving
tasks

o Motivating learning with the use of media of fidelity to present tasks and carry out assessment.

° Cultivating learners’ responsibilities of learning and a sense of achievement in the learning process.

Copyright © The Turkish Online Journal of Educational Technology 2002 62



The Turkish Online Journal of Educational Technology — TOJET July 2005 ISSN: 1303-6521 volume 4 Issue 3

° Providing opportunities to solve problems collaboratively with the use of synchronous and synchronous
communication tools.

From an instructor’s standpoint, instructors’ application and understanding of theoretical methodology behind
the GDA instruction can be improved through hands-on online course development and teaching. Developing
and/or implementing GDA online programs provide opportunities for faculty and students to conduct research
that may lead to publication of GDA instruction.

The following table displays costs that are actually incurred in developing GDA online programs. The cost
information was acquired through the three interviews.

Table-3: Examples of Expenditures Incurred in Developing GDA Online Programs

—

e 2 servers: $1500x2= | e Activating engine -- | e No specific cost
$ 3,000 $ 10,000 information about technology.
o Staff computers: They use the  current
$4,000 technology on  university
Technology campus, intending to save
costs. As a result, this aspect of
costs can be categorized as
“indirect costs” in this case.
e As pointed out by the
director, costs might be
charged for bandwidth and
equipment.
|
Subtotal $ 7,000 $ 10,000
Percentage 7,000/830,000= 0.8% 10,000/90,000=11.1%
e Instructional e Content experts | ® Design and development --
development (K-12 | (Graduate students) — | $ 10,000, with half of the
teachers serve both as | $ 50,000 budget for either task.
instructional designers and | e Graphics — $ 8,000 e No compensation was
SMEs): § 150,000 e Programming -- | earmarked for the hours faculty
e Teacher liaison: | $ 15,000 spent in working
Developing $ 15,000 together with designers.
online courses e Video production (36 e An expenditure estimate
video clips for 12 was
modules): $ 200,000 made for faculty compensation
e Interface design: was $ 6,000 to $ 10,000
$ 125,000 e Programming— no
e Programming: information provided, but an
$ 100,000 estimate of $250,000 to $
e Web developing: 500,000 for two programmers
$ 80,000 working 20,000 -- 40,000 hrs
to build and implement an
online program was made.
Subtotal $ 670,000 $ 73,000 $ 266,000 — $ 520,000
Percentage 670,000/830,000= 81% 73,000/90,000= 81.1% 266,000/266,000= 100%
520,000/520,000= 100%
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Teaching online
courses
Subtotal
e Marketing: $ 3,000 e Marketing: $ 5,000
Implementation | e Project managing: | ¢ Trading cards for
$ 150,000 motivating kids -- $ 2,000
Subtotal $ 153,000 $ 7,000
Percentage 153,000/830,000=18.4% | 7,000/90,000=7.8%
Indirect costs
Subtotal
Total $ 830,000 $ 90,000 $ 266,000 - $ 520,000
Total
percentage 100.2% 99.9% 100%
Notes:

1. Expenditures incurred in LTTS were calculated based on 3-year duration of its development, while costs for
Quest Atlantis were tabulated in a six-month time period.

2. There was no specification of the duration for the development of the case-based online project(s).

3. Both the LTTS and Quest Atlantis projects were at an early stage of implementation. Therefore, no
information about costs regarding teaching and indirect charges was available. This was also true in Online Case
Studies.

Comparisons of expenditures will be made between conventional DE courses and authentic GDA online
programs (i.e., the projects that were referred to in the interviews). For GDA online programs, the table above
shows that percents of costs spent in course development are high for both the LTTS and Quest Atlantis projects,
compared to expenditures incurred in technology and implementation as well as other cost categories (See
Appendix). It is interesting and beyond expectation to see that in all the projects that the three interviewees
referred to in their interviews technology does not account for a high percent of total expenditures incurred in
developing and implementing the projects. As the three interviewees mentioned, they tried to spare money by
either making the use of the facilities and equipment available on the campus or aligning online design to local
academic standards (i.e., the Quest Atlantis project). In the case of the LTTS project, only 7,000 dollars were
spent in the purchase of servers and staff computers. For Online Case Studies Project, costs for technology were
even considered as overheads, and were not tabulated directly. It thus can be inferred that technology for
computer-based communication are relatively advanced on the university campus. When it comes to developing
and/or implementing GDA online programs, costs spent in the technology infrastructure building can be
transferred to indirect categories.

Comparatively, research on costs incurred in developing and implementing conventional DE courses tells a
somewhat different story. In the article by Carr (2001), one example demonstrated how money was consumed in
terms of cost categories. Researchers at the University of Maryland’s University College found out that over
$334,000 that was spent over twenty-two months to offer its online M.B.A. program to thirty students can be
broken down into the following main categories: 31% for faculty salary, 10% for course development, 28% for
implementation (which included 4% for web administration, 12% for IT help desk, and 12% for program
coordinating), 15% for marketing, and 16% for administration overheads and others. There was no information
as to how long the M.B.A. program was being developed and implemented, though.

Apparently, the percentage of costs spent in course development is surprisingly low, compared to that in
developing GDA online instruction that featured engaging learners in problem-solving tasks and simulating and
even animating environments. On the other hand, the study revealed that costs and faculty compensation are
continuous and outlays as long as a DE program is implemented to offer courses to distance learners. This will
hold true for implementing GDA online programs as well.

High percentage of costs spent in developing GDA online programs is in accordance with time (which is

measured by hour) spent in structuring instructional content, generating and updating appropriate problems,
cases, and electronic resources, and selecting pedagogies to enhance effective learning. Course development
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alone consumes a high amount of money. All the projects discussed were at their early stage of implementation;
not much information on costs incurred in teaching online courses and implementing the projects as well as on
corresponding indirect charges has been generated.

As for the benefits associated with developing and implementing the GDA online programs (i.e., the projects that
were referred to in the three interviews), estimating profits was difficult for the following reasons. First, by
nature most of the benefit categories listed in research review and the table above cannot be converted to
monetary values. Secondly, due to the prior reason, it was a daunting task for the interviewees to assign
monetary values to intangible benefit variables. While benefits of some categories can be traced simply by
calculating revenues such as the number of student enrollment, student tuition, technology fees, or budget
earmarked for specific purposes, computation of most of the benefit categories might involve the use of
sophisticated statistical formula and collection of numerous relevant indirect charges.

CONCLUSION

A high level of overlapping features is found for conventional DE courses and GDA online programs. However,
based on interviews, it can be concluded that GDA programs stand out with the features such as encouraging a
self-directed and constructive form of learning, engaging learners in realistic problem-solving tasks and
authentic learning environments, and using simulation to enhance problem-solving learning.

Like features, cost and benefit categories associated with GDA online programs are similar in a relatively high
extent to which those associated with DE courses. Nonetheless, GDA instruction is unique in that expenses are
spent in course development since GDA features engaging learners in solving authentic problems, generating
appropriate cases, scenarios, and resources, and making the use of multimedia to develop proper learning
environments. Concerning benefit, GDA programs bring forth several benefits from the standpoint of learner, for
example, facilitating transfer of inert knowledge through applying information to authentic tasks in situational
contexts, motivating learning with the use of media of fidelity to present tasks, and encouraging collaborative
work in the problem-solving process.

There is a disparity of cost categories and incurred outlays between GDA online programs and DE courses.
Concerning cost, the research show that costs incurred in GDA online course development accounts for a
relatively high percent of total expenditures, which span over categories such as technology, course teaching,
implementation, and overheads in addition to course development. In contrast, research review indicates that in
DE courses, two main cost categories are instructor compensation (31%) and program implementation (28%). It
can be inferred that this disparity of cost categories and incurred outlays lies in different stages at which the
investigated GDA and DE online programs are. As for benefit, in addition to sharing the benefits that
conventional DE courses bring forth, GDA online programs highlight some unique benefit categories that are
associated with and specific to features of GDA programs. However, benefits, whether general or specific, are
not easy to be expressed in pecuniary values.

From this study, it proves that developing and implementing GDA online programs takes a huge amount of time
and energy (effort and money). On the other hand, benefits brought forth through GDA program development
and implementation can be invaluable. “GDA” or “Not GDA” does not seem to be determined simply by
weighing benefits and costs alone. Administrative needs to conduct analysis to clarify whether there is a need for
GDA instruction, how such an online program will be fulfilled, and so forth. Apparently, more research with
respect to cost and benefit can help in decision-making.

RECOMMENDATIONS FOR FUTURE RESEARCH

In this study, access to resources of real life GDA online programs plays a crucial role in GDA program feature
generalization. It is necessary to explore and analyze more authentic online projects that enable to elicit
information in this regard. In addition, features of conventional DE courses and concurrent cost/ benefit
categories were developed entirely based on research documentation. To do comparisons between GDA online
programs and conventional DE courses, paralleling methods of gathering information fosters the reliability of the
study. That is, it is indispensable to conduct more case studies of conventional DE programs to explore features
and authentic cost and benefit information.

Continuing comparisons between GDA online programs and DE courses, the study can be expanded through
answering the following research questions. Since benefits can be significant incentives for developing and
implementing GDA programs or DE courses, it will be of help to investigate the followings:

1. How can benefits of either GDA online programs or DE courses be measured in a tangible way? Are
there examples of tabulating benefits?
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2. Do learners benefit from a GDA online instructional environment?
3. How do features unique to GDA or DE instruction affect expenses categories associated with
developing and implementing these features?
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APPENDIX — EXPENSES on CATEGORIES in ONLINE PROGRAMS (LTTS-QUEST ATLANTIS)
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ABSTRACT

Project-based learning offers the opportunity to apply theoretical and practical knowledge, and to develop the
student’s group working, and collaboration skills. In this paper we presented a design of effective computer class
that implements the well-known and highly accepted project-based learning paradigm. A pre-test/post-test
control group design investigation was undertaken with 98 students from 6" grade students (male and female)
enrolled in computer class at the elementary school in Koprubasi, Trabzon, Turkey in the 2002-2003 academic
year. Students were randomly divided into two treatment groups. One group (50 students) formed the control
group. Other 48 students received the project based learning treatment.

The effect of the project based learning on students’ computer skill achievement level was assessed using the
Rubric, an instrument that was developed during the study. Group and Self evaluation forms were used to
measure the learning outcomes related to the teamwork, communication and social skills. The results have been
found to be positive and are discussed.

1. INTRODUCTION

Learning processes have been studied by philosophers for centuries. Socrates, Plato, and Aristotle were all
interested in the ways in which people learn. Socrates once said, "I cannot teach anybody anything, I can only
make them think." In the 20 ™ century Piaget’s theory showed that children need to construct or reconstruct
knowledge in order to learn and that they also need rich opportunities to interact with the physical world and
with their peers. Piaget’s work on cognitive development provided the foundation for modern-day
constructivists (Wadworth, 1979).

Constructivist theory has implications for the ways in which educators view learners. It acknowledges that
learners come from various cultural backgrounds, and possess a range of interests and styles of learning. These
are respected and form the basis of curriculum planning and practice. Rather than lecture and specific step-by-
step presentation, curricula should have based on projects, authentic tasks, real-world contexts

The concept of constructivism emphasizes the student as being the “active learner”, playing a central role in
mediating and controlling learning and most of the learning environments are technology-based in which
learners are engaged in meaningful interactions. Constructivist learning environments also supports project-
based curriculum as an alternative to traditional teaching practices (Jonassen, 1999).

Project-based learning (PBL) is an effective educational approach. It focuses on creative thinking, problem-
solving, and the interaction of students with their peers to create and use new knowledge. Notably, this is done in
a context of active, scientific dialogue with supervisors who are active researchers (Berenfeld, 1996, Marchaim
2001). In project based learning environment the teacher acts as facilitator, designing activities and providing
resources and advice to students. The students collect and analyze information, make discoveries, and report
their results. Projects are often interdisciplinary. Teams of varying size and in varying locations work on
projects. Instruction and facilitation are guided by a broad range of teaching goals. Project-based learning
provides an authentic environment in which teachers can help students increase their skills through cooperative
learning and collaborative problem solving.

In a case study that focused on three pairs of students working together on an integrated math and science
project, Venville, Wallace, Rennie, and Malone (2000) found that students’ learning was enhanced as a result of
the collaboration and communication between the students of the pairs. Students were able to research relevant
science and math concepts that were, at times, beyond the expertise of the teacher. Also, students developed
ideas for further research and study as a result of the team project.
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PBL can be used apparently in any subject and at most levels. PBL is also a model for computer classroom
activities that shifts away from short, isolated, teacher-centered lessons. Instead, it emphasizes learning activities
that are long-term, interdisciplinary, student-centered, and integrated with real world issues and practices. PBL,
in which students work in teams to explore a question or create a projects, helps maximize the student ability to
develop computer skills.

According to Riel and Fulton (2001) it is necessary to create learning communities when given the task of
teaching students new technologies. Riel and Fulton defined learning communities as groups of students,
teachers, and outside sources that share knowledge, practices and value of the knowledge.

Harrison’s research (1999) looked at assumptions made by teachers about what students know and what they
want to know. Harrison found that once students were given minimal instructions, they were soon exploring with
other students and entering into conversations with each other about how to complete a task on the computer.
Harrison also looked at the ways in which teachers create opportunities for students to learn. Students in the
study appeared to be pleased to have had the opportunity to explore new things with peers.

Dooling (2000) found that roughly 30% of students in 4™ through 7™ grades preferred to learn about technology
by trial and error on their own. Dooling’s study also found that family members and friends were a major source
of information about new technologies for middle school students. The majority of the students surveyed felt
they learned best by doing, not by listening. The study also found that a great deal of computer learning at school
happens during periods of informal time students have to interact, such as lunch, recess and after school. Dooling
also found that situations where the students knew more about technology than their teachers were not
uncommon. In conclusion, Dooling suggested schools should integrate curriculum to use technology as a tool for
teaching and learning, and that students appreciate learning experiences that are authentic and relevant.
Additionally, Dooling stated that when students are taught skills on a need-to-know basis, within the context of a
content-area assignment, students can apply and reinforce new knowledge immediately. According to Dooling,
the role of the teacher is being redefined. The teacher is becoming more of a facilitator and the students are
becoming the teachers.

In this study, the effect of PBL on students’ computer skill achievement level and group working skills were
investigated. This article also describes PBL environment designed for computer classroom and how 6 ™ grade
students acquired computer skills. A review of the literature found little information how 6 ™ grade students
acquired computer skills. Although information was abundantly available on teaching methodologies and
learning styles, information concerning specific methodologies and learning styles, directly related to teaching
computer skills was not found. In this study students in 6 ™ grade computer class were examined over the course
of eight weeks to better understand by which methods students learn computer skills and which methodology or
methodologies are best suited for presenting computer skills to 6 ™ grade students.

2. METHOD

Participants

The researchers recruited all 6™ grade students (male and female) enrolled in computer classes at the elementary
school in Koprubasi, Trabzon, Turkey in the 2002-2003 academic year. 98 students participated in this study.
86% of the students were between 12 and 14 years. 54% were female and 46% were male.

With 132 sq km area land and about 17000 populations, Koprubasi is the smallest district in the Trabzon
Province. The area of Koprubasi is mountainous and much of its industry is agro-based such as the tea and
hazelnut-processing facilities. Koprubasi had lost most of its habitants in 1980’s because of the economic and
educational concerns. Many people migrated to big cities in order to provide best education opportunities to their
children. Now the majority of remain population in Koprubasi has a very low income. Approximately 70% of
the students in Koprubasi Primary Education School are being transported from near villages to school by rural
school bussing system.

In 1997, the Turkish parliament approved a new Basic Education Law which extended the duration of
compulsory schooling from five years to eight years and mandated improvements in the quality and relevance of
basic education. To support this initiative the government has requested large scale support from the World
Bank.

Koprubasi Primary Education School has been selected as a regional primary school by the implementation of
the Basic education law and had its first computer lab and technology classroom within the scope of the 1st
Phase of the Basic Education Program loan agreement that was signed between the World Bank and the
government of the Turkish Republic.
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Although several in-service training courses have been organized by Ministry of National Education to ensure
that education technology tools are used effectively in primary schools, computer lab and technology classroom
in Koprubasi Primary Education School have remained closed for four years. There was a computer teacher
shortage all around the Turkey, especially in the rural areas. For that reason the participants of this study have
first meet with computers in 2002-2003 academic years when their first computer teacher was employed.

EVALUATION
The instruments used in this study were: Rubrics, Group Evaluation Form and Self Evaluation Form.

Rubrics: Performance test was given to both control and experimental groups at the beginning of the semester
and the same test also was administered at the end of the semester. Two different rubrics were used to score the
performance test’s sample items. The first rubric was developed to measure student's drawing abilities in MS
Paint and the second rubric was developed to measure student's abilities to create computer presentation by using
MS Power Point. The scoring rubrics for performance sample items provided researchers the opportunity to see
how an individual item is awarded a specific raw score point (see Appendix A). A four point scale and criteria is
used to determine the raw score point for each item. Each score point for the item has a description of the criteria
that must be met in order to receive it's appropriate score point. Items that are scored on a 0 are identified as an
incorrect. Other items have more detailed descriptions for each score points criteria (for example, 2 out of 3
things must be correct, etc.).

Items for two rubrics were generated from the Ministry of National Education Publications for Selective Courses
Curriculum.

Group Evaluation Form: The purpose of this form was for each team member to evaluate the performance of
the group work. This form included two sections. The first section consisted of 5 statements with scale of 1-3,
and the second section consisted of 3 open-ended questions (See Appendix B). This form was given to
experimental group at the end of the group project to critique their group experiences in the project. Students
used this form to evaluate how well they and their group functioned.

Self Evaluation Form: The purpose of this form was for each team member to evaluate his/her performance in
the group. This form included two sections. The first section consisted of 4 statements with scale of 1-3, and the
second section consisted of 5 open-ended questions (See Appendix C). This form was given to experimental
group at the end of the group project to critique their own experiences in the group project. Students used this
self-evaluation form to reflect and respond about participation within their group, the project, and the knowledge
they gained.

PROCEDURES

A pre-test/post-test control group design (Campbell and Stanley, 1963) investigation was undertaken with 98
students from 6™ grade students (male and female) enrolled in computer class at the elementary school in
Koprubasi, Trabzon, Turkey in the 2002-2003 academic years. The research lasted 2 mounts (8 weeks).

Performance test was administered to students at the beginning of the study. During the performance test
students were asked to create a one-page draw document, such as a poster or magazine cover and create a slide
show, including text, backgrounds, graphics, transitions, & text builds, using the following programs: MS Paint
and MS Power Point. Rubrics were used to evaluate each student’s competency level.

Students were randomized to four sections because the computer suite could accommodate only 25 students.
Two sections formed the control group. Other two sections received the project based instruction. Each class
section lasted 90 minutes.

The Monday afternoon classes were used as the control population and were taught (45 minutes) in the
traditional style, with information presented in a lecture format and concepts explained by the instructor prior to
lab work. In lab work period (45 minutes) students were asked to work on lab activities in small groups of three
or four members. During practicing class activities students selected their own group members.

The Wednesday afternoon classes were the experimental population, and project based learning design was

implemented. Students over the period of 90 minutes, planned, designed and developed their group projects.
Computer lab was available for them during this period.

At the end of the eight week the performance test was administered again to all individual students to assess their
competency levels. Students were asked again to create a one-page draw document, such as a poster or
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magazine cover and create a slide show, including text, backgrounds, graphics, transitions, & text builds, using
the MS Paint and MS Power Point programs. Rubrics were used to evaluate each student’s competency level.
Also group and self evaluation forms were given to experiment groups to assess individual and group
performance

DESIGN OF PROJECT BASED LEARNING ENVIRONMENT

Group Selection and Size

Groups can be formed using self- selection, random assignment, or criterion- based selection. This study used
self- selection, where students chose their own group members. The choice of group size involves difficult trade-
offs. According to Rau and Heyl (1990), smaller groups (of three) contain less diversity; and may lack divergent
thinking styles and varied expertise that help to animate collective decision making. Conversely, in larger groups
it is difficult to ensure that all members participate. This study used a group size of four. There were 48 students
in the project based learning treatment group. Thus, there were 12 groups of four students each. Only two groups
included 5 students.

Cross Curriculum Project Planning

Computer course is a subject on its own, the knowledge, understanding and skills taught in computer class are
expected to be applied and developed across the curriculum. Implementing cross-curriculum projects in
computer class allow students to see how their computer skills are connected in the real world.

In this study the computer teacher played a key role in the success of across-the-curriculum projects. At the
beginning of the study computer teacher worked with teachers from several subject areas to identify project
topics. Teachers came with different ideas. The possibilities for projects were endless. The key ingredient for
any project idea was that it is student driven, challenging, and meaningful. Several questions formed in this
stage such as:

_ does the project stem from a problem or question that is meaningful to the student?

_is the project similar to one undertaken by an adult in the community or workplace?

_ does the project give the student the opportunity to produce something that has value or meaning to the student
beyond the school setting?

Outlining Project Goals

The teacher and the students developed an outline that explains the project's essential elements and expectations
for each project. The outline contained the following elements:

a) Situation or problem: A sentence or two describing the issue or problem that the project is trying to address.
Example: Homes and businesses in Koprubasi affect the lake's phosphorus content, which reduces the lake's
water quality. How can businesses and homeowners improve the quality of the lake water?

b) Project description and purpose: A concise explanation of the project's ultimate purpose and how it addresses
the situation or problem. Example: Students will research, conduct surveys, and make recommendations on how
businesses and homeowners can reduce phosphorus content intakes. Results will be presented in a PowerPoint.
c¢) Performance specifications: A list of criteria or quality standards the project must meet.

d) Rules: Guidelines for carrying out the project. Include timeline and short-term goals, such as: Have interviews
completed by a certain date, have research completed by a certain date.

e) List of project participants with roles assigned: Include project teammates, community members, school staff
members, and parents

d) Assessment: How the student's performance will be evaluated.

Identify Learning Goals and Objectives

Before the project is started, teacher identified the specific skills or concepts that the student will learn, formed
clear academic goals, and mapped out how the goals tie into school, state, and/or national standards.

Teacher asked following questions when determining learning goals:

1. What important skills do I want my students to develop? (e.g., to use computer to create presentations). Here
teacher used national standards as a guide.

2. What social and affective skills do I want my students to develop? (e.g., develop teamwork skills).

3. What metacognitive skills do I want my students to develop? (e.g., reflect on the research process they use,
evaluate its effectiveness, and determine methods of improvement).

4. What types of problems do I want my students to be able to solve? (e.g., know how to do research, to use
computers effectively, to solve real life problems).
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Project Development Process

Students had no a priori knowledge in drawing and presentation tools and, therefore, were given hands on
activity books and resources to provide them with basic skills in MS Paint and MS Power Point application
programs. The students also had to develop their collaborative working skills. As a group, students had to
decide on the concept of the presentation, the design of the presentation interface and navigation, and the
appropriate digital multimedia elements and interactive features to use to best convey their topic of interest. They
also had to decide on a group leader and assigned various tasks to their members. These included tasks such as
"Graphic Designer", "Sound Engineer", "Researcher" and "Producer."

In the project development process the role of the teacher in this class was that of a facilitator and consultant to
these students (Katz, L.G. & Chard, S.C. 2000). The teacher and students met twice a week to discuss their
group projects and to consult on any issues or concerns that they may have encountered.

In the project development process (Asan, 2002) the students created their applications as follows:

1. Subject/Topic Selection. The teams and their group leaders brainstormed ideas with the computer
teacher discussed possibilities and options. After discussion period the teams listed the topics that were of
interest to them and selected the one that everyone could agree upon to do.

2. Concept Mapping. After deciding on their topics of interest, the various teams then developed concept
maps to conceptualize their ideas. These concept maps were presented to the lecturer for consultation. From
these concept maps the interactive application was developed.

3. Planning, organizing and information gathering. The groups then organized their schedules, planned
their meetings, discussions and brainstorming sessions, divided the team work and carried out research activities
such as interviews and information gathering on their topics from various sources such as printed books and the
Internet.

4. Information processing. After collecting the necessary data, the groups then discussed and decided on
the combination of media elements (text, graphics, sound, and video, animation) to use to best convey their data,
and set about creating and finding those elements. After all the elements had been created and the information
was successfully digitized, groups referred back to their concept maps and authored their applications
accordingly.

5. Knowledge Presentation. At the end of the project, each group made an oral presentation of their final
product to the teacher and their peers who then made critical comments on their projects. This enabled students
to reflect on their overall performances.

SHOWCASE STUDENT PROJECTS

The final presentations that were developed by groups included many topics. One group, for example, developed
an interactive presentation on a Turkish traditional wedding (Figure 10). Here students focused on the traditions
and culture of Turkish wedding in the Blacksea region. Students created interactive buttons to link the user to the
various pages in the application, including "Engagement ceremony,”" "Khina night", and "Wedding songs".
Students created their drawings by using paint program. They copied and then pasted their drawings into Power
Point. They also inserted recorded sound into their applications. Another group concentrated on developing their
application around the topic of Healthy Environment (see Figure 2). They dealt with environmental issues and
diseases caused by air pollution. Other groups worked on different topics such as technological developments
(see Figure 3), traffic, daily life in the village, football, and animals.

Fa a2
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——
Figure 1. The final page for one group's project on a traditional Turkish wedding.
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Temiz Bir Gevre Cocuklar [cin Saghkhdr,

Figure 2. A menu page for another group's project on healthy environment.

MiIKROSKOF:UN 100 YIL ONCEK] HALI

Figure3. A Screen on history of microscope.

3. RESULTS AND DISCUSSION

Pre-test Post-test

A performance test was administered to the both control and experimental group students prior to the computer
class. After completing the study, both groups were given the same performance test as a posttest.

Table 1. MS Paint and MS Power Point Competencies for experimental and control groups on pretest

Pretest Control Group (n=50) Experimental Group(n=48)

X Ss X Ss t p
MS.Paint 1.1836 14.67 1.1812 15.64 0.02 0.98
MS. Power | 0.3012 9.70 0.3191 8.87 0.02 0.81
Point
(0= 10.05)
Table 2. MS Paint and MS Power Point Competencies for experimental and control groups on posttest
Posttest Control Group (n=50) Experimental Group(n=48)

X Ss X Ss t p
MS.Paint 2.5344 27.45 3.1632 19.88 3.24 0.002
MS. Power | 2.4008 27.45 3.2560 20.41 4.39 0.000
Point
(0=0.05)

As it is seen from Table 1, pre test results for students’ MS Paint and MS Power Point competencies indicate that
there is no statistically significant difference between two groups at alpha level of 0.05. The competency level
of both groups was similar at the beginning of the study.

Table 2 illustrates statistical analysis of posttest results for students’ MS Paint and MS Power Point
competencies. At the end of the study, the two groups performed in a statistically significant manner at alpha
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level of 0.05. The experimental group achieved a higher mean score in competencies (MS Paint mean = 3.16),

(MS Power Point mean = 3.25) compared to the control group (MS Paint mean = 2.53), (MS Power Point mean

= 2.40).

The t test results indicate that the improvement in scores from the pretest to the posttest was significant (MS
Paint ¢ = 3.24, p<0.05), (MS Power Point t = 3.24, p<0.05).

Group Evaluation Form

The purpose of this form was for each team member to evaluate the performance of the group work. This form

included two sections. The first section consisted of 5 statements with scale of 1-3, and the second section
consisted of 3 open-ended questions (See Appendix B). This form was given to experimental group at the end of
the group project to critique their group experiences in the project. Students used this form to evaluate how well

they and their group functioned.

Table 3. Students' selected responses in group evaluation form.

ITEMS Yes Sometimes Not this time
Y% Y% Y%

We planned all activities together 67 14 19

We searched different sources to get information 42 30 28

We respected each others opinion in group 75 14 11

We worked all very hard 80 9 11

Self Evaluation Form

1) There were problems encountered during our group work, because ..........

CATEGORY % SELECTED ANSWERS

Disagreement within the group 47 My friends were always arguing about everything. Sometimes
we were all in discussion and disagreement.

Lack of computer skills 24 Sometimes it was difficult for us to complete the task, because
we didn’t know how to do it.
Scanning pictures, copying and pasting all went wrong at the
first.

Group size 7 We were four, and there was only one computer for us. I
waited too much for my turn.

2) Our group was perfect, because ...............

CATEGORY % SELECTED ANSWERS

Collaboration 80 We supported and respected each others’ opinion.
We did everything together and we were successful.
There was a good relation in our group work, and nobody got
angry.

Computer skills 26 We learned everything, how to draw pictures and how to make
presentations. We were perfect on computers.

Research skills 24 We planned our work and we did researches to get
information.

3) Our group would have performed better if ...............

CATEGORY % SELECTED ANSWERS

Disagreement 51 We had respected each other.
I were happy in my group
We had an agreement.
Serdar wasn’t in our group, because of Serdar it was difficult
for all of us to succeed.

Teacher directions 16 We had listened to our teacher.
We had followed teacher directions

Time management 11 There was no time, we run out time.

Group size 8 If we were only two student in the group.
we couldn’t do better because we were four.

Copyright © The Turkish Online Journal of Educational Technology 2002

74



The Turkish Online Journal of Educational Technology — TOJET July 2005 ISSN: 1303-6521 volume 4 Issue 3

The purpose of this form was for each team member to evaluate his/her performance in the group. This form
included two sections. The first section consisted of 4 statements with scale of 1-3, and the second section
consisted of 5 open-ended questions (See Appendix C). This form was given to experimental group at the end of
the group project to critique their own experiences in the group project. Students used this self-evaluation form
to reflect and respond about participation within their group, the project, and the knowledge they gained.

Table 4. Students' selected responses in self evaluation form.

ITEMS Yes Sometimes Not this time
% % %

I followed the teachers’ instructions 86 9 5

I learned computer skills 79 16 7

I respected each others’ opinions 79 14

I asked when I get confused 72 9 19

1) The most important thing that I have learned from this project ..........

CATEGORY % SELECTED ANSWERS

Computer skills 46 I learned everything about computers
I learned how to use scanner
Now I know how to insert pictures, sound, and video to my
presentation
I learned making my drawings as a background on my desktop

Collaboration 32 I learned how to respect other’s ideas
We can’t decide by ourselves, we have to take different
opinions to make decisions.
How to be sensitive to other’s feelings
I have learned to be more patient to my friends and be
responsible for own actions

Research skills 56 Research, take notes, analyze information
I learned how to interview people

Interdisciplinary knowledge 39 I learned how important to protect our environment
I learned that car egzost has a negative effect on our
environment and health.
I learned how was microscope at the beginning and how it was
developed.

Taking risks 7 At the beginning we were afraid but we knew we had to take
risks to be successful
We tried everything to get computer work

Working  hard and time | 5 If you want to be your work complete you should work very

management hard
To be always on time and meet deadlines

2) Our project was very boring, because ...............

CATEGORY % SELECTED ANSWERS

Deleted files 33 Somebody deliberately deleted our file, so we prepared them
again
We don’t know what happed but we couldn’t find our work as
we leave it. We had to create it again.

Feeling not respected 31 I tried to say something and do something but they didn’t
allow me to do so.
My friend was always erasing everything that I added to the
work.

Lack of skills 15 We didn’t know how to use computer very well. Everything
was very hard and complicated

Gender issues 2 I don’t like to work with boys.

3) I contributed to group progress by doing ....................

CATEGORY % SELECTED ANSWERS

Taking individual responsibility | 90 I helped my friend, I took notes, I visited hospital.
I was teaching them what I know about computers
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I shared my ideas with my friends, I collected pictures and I
scanned them.

I helped them to find information about our topic, I visited and
talked to responsible people.

4) I wasn’t very good in the project, because ...............
CATEGORY Y% SELECTED ANSWERS
Lack of computer skills 48 There many things that I don’t know very well.

I didn’t know how to scan pictures
I didn’t know copying and pasting pictures

Lack of collaboration 35 Meryem and Esma they didn’t give me chance to use
computer.
I waited too long for my turn and I forgot what I know
already.

Anxiety 9 I was afraid that my friend will blame me for wrong things
I was afraid to push wrong button.

Gender Issues 2 My peer was a girl.

5) I was very good in the project, because ..............

CATEGORY Y% SELECTED ANSWERS

Self esteem 38 I am interested student and intelligent.

My ideas are always good, I am brilliant.

I worked very hard and I did everything correct. I can learn
very easily.

I am talented student, also my partners were talented.

Pre-entry skills 25 I had experience before. I was using MS Paint before. Also
my brother taught me how to animate pictures.

Collaboration 24 My friends were very kind, they let me use computer.
My partners helped me, I also helped them to get job done.

Teacher instructions 12 I followed my teachers’ instructions and I did everything
correct.
Our teacher explained and I did well.

Computer access 1 I have computer at home.

Collaborative skills

Project implementation was the result of the efforts of many. Most of the students indicated that they respected
each others opinion in the group and they learned to share tasks and take responsibility for accomplishing them.
But some responses presented a more complex situation than researchers anticipated. Approximately 50 percent
of students indicated that there was a disagreement within the group members. Also some responses emerged to
confirm the presence of a strong individualistic culture in the groups. Most students rated their own team work
abilities highly. 90 per cent indicated that their success is entirely due to their efforts. In other words, students
had confidence in their own skills to effectively complete team projects. Students also believed that their fellow
students contributed to the best of their ability to satisfactorily complete the team project. From all of these
responses we can conclude that the students felt very positive about their collaboration. The way they talked
about arguing seems to suggest that there was a battle of wills over different people's opinions rather than a
sharing of ideas. At the end of the project, they seemed to appreciate that the final outcome was a combined
effort and they enjoyed working with the other team members, learned about the importance of teamwork and
learned to be more patient with others and to be more open-minded.

Few students complained about group size and time management. This is because this class were not used to
group work, they wasted a lot of time and worked slowly.

Computer skills

Students were mostly novice computer users. Some had barely touched computer keyboards. Despite their lack
of experiences they gained enormous achievements. 79% of students indicated that working on the project
helped them improve their technological skills and learn about computers. Students acquired basic knowledge
of computers, specific software and the skills to use them effectively as well as for learning purposes. They
learned how to use scanner, how to insert pictures, sound and video to create PowerPoint presentation.

Some students complained about their lack of computer skills and knowledge. Most of the discomfort was
related to insufficient basic computer skills, such as saving files, copying and pasting procedures. Few students
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expressed fear of destroying the machine, fear of wiping out, destroying, or losing files or materials, fear of
trying something new, and fear of embarrassment and the discomfort felt when their peers commented their work
on.

Research skills

For a project, students searched information from books in library, CD ROMs and the Internet; discussed ideas
with teacher and students, and interviewed people. I order to that they learned how to summarize, take notes, use
manual or electronic searches, and ask questions in interviews. Several students indicated that working on the
project helped them improve their research skills and learn about new topics. The project also gave them the
opportunity to meet new people. The students felt that they learned the importance of time management and
taking risks. In addition, they enjoyed learning useful skills.

Interdisciplinary knowledge

39% of students’ responses confirmed that project based learning engaged them in learning activities that are
interdisciplinary, student-centered, and integrated with real world issues and practices. Through the exploration
of a theme and essential question that results in a product, students developed a more in-depth, applied
understanding of an academic content area, philosophical issue, or social problem.

Teacher direction versus self direction

Most of the students felt the teacher’s role in supplying knowledge about new technologies is vital to their
acquiring new technology skills. Eighty-eight percent of the students credited listening to and observing a
teacher as a primary source of their knowledge and skill in technology. But the responses also confirmed that
they used self-selected resources, such as journals, other library resources and textbooks. As they engaged in
real life issues and practices they tended to assume increased responsibility for their learning.

Self-esteem and self-motivated attitude

Self-esteem is related to children's feelings of belonging to a group and being able to adequately function in their
group. %90 of the responses confirmed that taking pride in accomplishing something that has a value. It is
possible that working on projects helped increase the students' feelings of academic competence because they
constructed a meaningful project and helped increase their feelings of peer popularity because they successfully
collaborated with others in the group to produce a quality project.

Students thought project based learning is an interesting and enjoyable learning method, and that it offers a more
flexible and nurturing way to learn. Their attitudes helped students increasingly become more self-motivated and
independent learners, which will help students, continue their learning practices once they leave school.

4. CONCLUSION

Project-based learning is an effective educational approach and offers the opportunity to apply theoretical and
practical knowledge, and also to develop the student’s group working, and collaboration skills. PBL allows the
computer teacher the flexibility to present their curriculum in an innovative manner. In the PBL, the teacher
becomes a facilitator, a consultant or guide on the side, helping students to access, organize and obtain
information.

In this study the effect of PBL on students' computer skill achievement level and group working skills were
investigated. Pre and posttest results, student responses and observations conducted during this study suggest
that when students work together in teams to create projects, they maximize their computer skills. This study
also indicated that PBL improves students’ collaboration skills. Harrison (1999) and Dooling (2000) studies
support this conclusion as well. The data in this study also supports Venville, Wallace, Rennie, and Malone
(2000) observation that students’ learning was enhanced as a result of the collaboration and communication
between the students of the pair. Additionally, this study supports the findings of Riel and Fulton (2001) on the
importance of learning communities. Students need to be given opportunities to work together and develop
collaborative skills.

Overall, this paper has shown that PBL can be used as an efficient instructional strategy in creating a
constructivist based learning environment in a computer classroom. Today's children need to learn the skills that
will help them in today's job market and today's society. They need to learn how to make decisions on their own,
work well with others, and sift through vast amounts of information.

PBL accommodates and promotes collaboration among students, between students and the teacher. For PBL to

be effective, the school must give students change to involve team projects frequently. Placing students in a
group and assigning them a task does not guarantee that the students will engage in effective collaborative
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learning behavior. When you put a group of people that have never worked together, personalities might lead to
arguments. The traditional lecture-oriented classrooms do not teach students the social skills they need to interact
effectively in a team Teachers should give students the skills they need to succeed in groups. Many students
might have never worked in collaborative learning groups and may need practice in such skills as active and
tolerant listening, helping one another in mastering content, giving and receiving constructive criticism, and
managing disagreements. Teachers should discuss these skills with his/her students and model and reinforce
them during class.
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APPENDIX A- RUBRICS

MS PAINT RUBRIC

ITEM 1 (type and format text)

SCORE POINT 0:

None of the tasks are correctly completed.
SCORE POINT 1:

At least one of the tasks is correctly completed.
SCORE POINT 2:

At least two of the tasks are correctly completed.
SCORE POINT 3:

All tasks are correctly completed.

. Different fonts are used

. Different font styles are used

. Different font sizes are used

. Color of the text is changed

ITEM 2 (create picture)

SCORE POINT 0:

None of the tasks are correctly completed.
SCORE POINT 1:

At least one of the tasks is correctly completed.
SCORE POINT 2:

At least three of the tasks are correctly completed.
SCORE POINT 3:

All tasks are correctly completed.

. Freeform line is used
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. Straight line is used

. Ellipse shape is used

. Circle shape is used

. Rectangular shape is used
. Square shape is used
ITEM 3 (Working with colors)
SCORE POINT 0:

None of the tasks are correctly completed.
SCORE POINT 1:

At least one of the tasks is correctly completed.
SCORE POINT 2:

At least three of the tasks are correctly completed.
SCORE POINT 3:

All tasks are correctly completed.

. Foreground colors are used

. Background colors are used

. Area or object filled with colors

. Brush paint is used

. Airbrush effect is created

ITEM 4 (Work with picture)

SCORE POINT 0:

None of the tasks are correctly completed.
SCORE POINT 1:

At least one of the tasks is correctly completed.

SCORE POINT 2:

At least three of the tasks are correctly completed.
SCORE POINT 3:

All tasks are correctly completed.

. Picture is used as a desktop background
. Image file is inserted into current picture
. Picture or object is rotated

. Picture or object is flipped

. Part of the picture copied and pasted

MS POWER POINT RUBRIC

ITEM 1 (Inserting Slides)

SCORE POINT 0:

None of the tasks are correctly completed.
SCORE POINT 1:

At least one of the tasks is correctly completed.

SCORE POINT 2:

At least two of the tasks are correctly completed.
SCORE POINT 3:

All tasks are correctly completed.

. Applying a slide layout

. Using normal, slide sorter and slide show view buttons
. Deleting Slide

. Copying and pasting slide

. Changing the slide order

. Changing the slide background

. Applying slide design

ITEM 2 (Working with Slides)

SCORE POINT 0:

None of the tasks are correctly completed.
SCORE POINT 1:

At least one of the tasks is correctly completed.
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SCORE POINT 2:

At least two of the tasks are correctly completed.
SCORE POINT 3:

All tasks are correctly completed.

. Adding text

Using text box

Adding clip art

Adding picture

Adding sound, music

. Adding video

ITEM 3 (Presentation Features)

SCORE POINT 0:

None of the tasks are correctly completed.
SCORE POINT 1:

At least one of the tasks is correctly completed.

SCORE POINT 2:

At least three of the tasks are correctly completed.
SCORE POINT 3:

All tasks are correctly completed.

. Creating slide show

. Animating text

. Animating text by letters, word or paragraph
. Animating objects

. Setting timing

. Setting transitions

APPENDIX B- STUDENT GROUP EVALUATION FORM

Group Project
Student Name

Use this group-evaluation guide to reflect and respond about participation and collaboration within your group,
the project, and the experience you gained.

Yes Sometimes Not this time

We planned all activities together

We searched different sources to get information

We respected each others opinion in group

We worked all very hard

1) There were problems encountered during our group work, because ..........

2) Our group was perfect, because ...............

3) Our group would have performed better if ...............
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APPENDIX C- STUDENT SELF EVALUATION FORM

Group Project
Student Name

Use this self-evaluation guide to reflect and respond about participation within your group, the project, and the
knowledge you gained.

Yes Sometimes Not this time

I followed the teachers’ instructions

I learned useful skills

I respected each others’ opinions

I asked when I get confused

1) The most important thing that I have learned from this project ...........

2) Our project was very boring, because ...............

3) I contributed to group progress by doing ..........cccceevuinenen

4) I wasn’t very good in the project, because ...............

5) I was very good in the project, because ....................
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ABSTRACT

This study reports an investigation of the effects of gender, age, and racial and ethnicity on the attitudes of
mathematics teachers towards computer use. The participants of the study were mathematics teachers working in
a wide range of New York public schools (n=50). A Confidence with Computers in Mathematics Teachers
(CCMT) rating scale was developed and a 3-way analysis of variance (ANOVA) was used to analyze the data.
The results indicated that there is a significant difference between effects of gender age, and race and attitudes of
mathematics teachers on the use of the computer. Teachers with high age group experience low confidence while
teachers with low age group favor using the computers efficiently. Results demonstrated that mathematics
teachers differed by their use of the computers, the confidence in using it, the knowledge about the computers.
Implications of the study give valuable insight to the future use of the computers inside mathematics classroom,
and teachers’ attitudes toward the computers.

Technology is described as the process by which people try to improve and organize the world (Yildirim, 2000).
Despite its increasing popularity in the society, most educational places have struggled to give appropriate
computer technology that is available to enhance human potential and teaching. Although the availability of
computer use in K-12 classrooms is increasing, the use of such resources continues to be low (Ertmer, Addison,
Lane, Ross, & Woods, 1999). There is growing evidence that teachers’ attitudes toward the use of computer
technology interfere with the willingness to use computers and to collaborate on integrating computer resources
into classroom practices (Gos, 1996).

Yildirim (2000) has found that teachers' attitudes (anxiety, confidence, and liking) significantly improved after
the computer literacy course. Koszalka (2001) has argued that teachers' prior computer use, a professor's
willingness to teach, and the current use of technology in the schools at which they work also influenced their
attitudes toward and use of computers. Among the studies that have investigated teachers' attitudes towards
computers, the most numerous are those that study male-female differences. Dupagne & Krendi (1992) found
positive relationships between years of teaching experience and hours of computer training and between age and
microcomputer training. Researchers are also looking at the dynamics of race and class, in relation to computers.
Butler (2000) reports that both a gender and a racial gap exist in the field of computer technology.

It is obvious that in the 21st century, almost all jobs will involve computers in some way. It is crucial, therefore,
for mathematics teachers to have appropriate technology training during their education, if they are to meet their
student needs for the next century.

STATEMENT OF THE PROBLEM

The purpose of this study is to investigate the effects of gender, race or ethnicity, and age on computer anxiety
and confidence level of mathematics teachers. For the purpose of this study, computer anxiety and confidence
refers to computer experience, confidence level, and attitudes towards the use of computers as an instructional
tool in the mathematics classroom. Mathematics teachers of different genders, ages, and ethnic background will
be asked to learn their attitudes toward the use of the computers in classroom, as well as their confidence or
anxiety.

REVIEW OF THE RELATED LITERATURE

Researchers have formulated many definitions of computer anxiety (Cole& Conlon, 1994; Harris& Grandgenett,
1996; Norton, McRobbie & Cooper, 2000), and much work has been done in the study of factors correlated with
computer anxiety, such as math, age, gender, academic major, and especially, experience. In addition, over the
past decade there has been a great deal of research into gender and mathematics. What the studies have indicated
is that gender significantly influences many attributes related to computer use. As Woodrow (1992) noted, there
is strong evidence of gender differences in attitudes toward computers, particularly when other factors such as
math, age, experience, and curriculum are included in the equation.
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Butler (2000) found females were more favorable toward computer-assisted courses while males were more
positive about using computer programming in mathematics. Woodrow (1992) noted that most studies, his own
included, find that males have a higher degree of computer enthusiasm than do females and concluded that the
lower computer confidence among females may inhibit female teachers from incorporating computers into
mathematics classrooms. Males also have been found to be more internal in their locus of control with respect to
the use of computers and more committed to the actual use of computers in the class environment (Woodrow,
1992). There may be a certain degree of ability and understanding needed before a mathematic teacher will be
interested in, use, and promote computers. Indeed, Gos (1996) suggested that the lack of computer experience
among female teachers may be a contributing factor to their passive role toward computer integration.

Many studies have also focused on race issue in relation to computers. Kramer & Lehman (1990) and Norton,
McRobbie & Cooper (2000) reported that both a gender and a racial gap exist in the field of computer
technology. Butler (2000) found that women of color mentoring adolescent girls in computer technology could
affect not only middle level students but also everyone positively.

Other studies of teachers' attitudes toward computers have reported that age does influence teachers' attitudes.
(Harris & Grandgenett, 1996). For example, Lockheed & Mandinach (1986) reported a serious and significant
decline in interest in computing science among high school seniors. They suggested that it may be possible to
argue this issue by developing better computer courses. The same conclusion is relevant to computer training
courses for teachers (Lockheed &Mandinach, 1986). Yildirim (2000) reported that early childhood teachers
significantly differed in their attitudes toward computers on the basis of gender and years of teaching experience.
Similarly, another study (Lockheed & Mandinach, 1986) found significant (positive) relationships between years
of teaching experience and hours of computer training and between age and microcomputer training.

The literature indicates that personal characteristics (gender, age, and ethnicity) have strong impact on teacher
attitudes toward computers in mathematics classes. Some studies suggest that male teachers tend to show slightly
more favorable attitudes toward computer use than do females (Dupagne, & Krendi, 1992; Ertmer, Addison,
Lane, Ross, & Woods, 1999). Other studies, however, report little or no differences in teacher attitudes on the
basis of gender (Koszalka, 2001; Kramer, P.E., & Lehman, 1990). In general, years of teaching experience and
age appear to have impact on attitudes toward computers, the level of knowledge about computers, and
willingness to use computers.

STATEMENT OF THE HYPOTHESIS

The literature suggests that the effects of gender, age, and racial and ethnicity are important factors on the
attitude of mathematics teachers towards computer use. Therefore, it was hypothesized that attitudes toward the
use of computers in the classroom by mathematics teachers will be affected by gender, age, and racial and
ethnicity.

METHODOLOGY

Subjects

The original sample (n=50) included mathematics teachers working in a wide range of New York public schools-
urban and suburban; elementary, middle, and high; large and small; conventional and charter. The participants
were selected in cooperation with their school principal or supervisor to represent diversity among mathematics
teachers. This process insured the representatives of mathematics teachers within the teacher population in terms
of the gender, race and ethnicity. The size of this sample (n=50) proves adequate power (power = .84; alpha =
.05; effect size = small).

Although the sample is best viewed as a purposive sample, and the sample size is small, characteristics of
teachers represent a similar case from the large population (Male=22, Female=26; white= 31, Person in color=
17; age between 22 and 38=29, age between 39 and 54= 19). In total, only two teachers who were contacted
chose not to participate in the study.

Instrument

Based on prior work by Woodrow (1991), Meskill & Melendez (1997) in the area of teacher confidence, a
Confidence with Computers in Mathematics Teachers (CCMT) rating scale was developed (See Appendix B).
CCMT was a 10-item Likert scale designed to be administered to mathematics teachers in their school
environments, and to take no more than 10 minutes to complete. For each 10 statements (e.g., “I get easily
frustrated when I use computer in mathematic class”, “The use of computer in the mathematics classroom is
important”), the mathematic teacher was asked to circle a number form 1 to 5(5=strongly Agree, 4=Agree,
3=Undecided, 2=Disagree, 1=Strongly Disagree). The directions indicated that every question must be answered.
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Two experts in mathematics education independently reviewed the instrument and verified that it had content
and construct validity. Based on the scores resulting from administration of the CCMT scale in this study, the
instrument has demonstrated internal consistency reliability. (r =. 80).

Design

The design applied in this study was causal-comparative in nature. (See Figure 1). This design was selected
because of attempt to determine the consequences of differences that already exist among people. There were
three independent variables, each having two values. Gender was the first independent variable (being male or
female), race was the second (being white or person in color), and age was the last independent variable using
two values (being under 38 years of age or over 38 years of age). The level of confidence as assessed for each
participant was the dependent variable. A potential threat to this study associated with internal validity, as the
presented groups may not include equivalence on important group variables. Also, the causation can not be
established, while the relationship between independent and dependent variables may be identified.

Independent Variable Value Dependent Variable
Gender Male/Female Confidence
Race White/Nonwhite Confidence
Age Over 38/Under 38 Confidence

Figure 1. Experimental Design

Procedure

All subjects in the sample group were Mathematics Teachers at public schools in upper New York State. All
participants were purposely chosen from each of the schools” mathematics teachers, who at the same time were
teaching mathematics classes actively. The Likert scale developed for the purpose of the study was conducted
with a consent form and requested to complete the survey and returned it immediately. School’ library or lunch
break were used as a time to conduct the questionnaire. All 48 of the questionnaires were completed and returned
within the requested time limit.

Results

A 3-way analysis of variance (ANOVA) was used to analyze the data (See Appendix A). The 3-fixed categorical
independent variables were gender with 2 levels (being male and female), ethnicity with 2 levels (being white
and person in color) and age with 2 levels (being under 38 or over 38). The random, continuous dependent
variable was mathematic teachers’ confidence level in using computers in the mathematics classrooms.
Presented in Table 1 are means and standard deviations of the confidence level of mathematics teachers in using
computers in the classroom. Summarized in Table 2 are the results of analysis of variance.

Table 1
Means and Standards Deviations for Confidence Level by Gender, Race and Age

Gender Age Race Mean SD n
Male Under 38 White 4.05 0.16 9
Nonwhite 3.85 0.47 7

Over 38 White 2.30 0.30 5

Nonwhite 3.70 - 1

Female Under 38 White 4.00 0.00 9
Nonwhite 3.77 0.95 4

Over 38 White 2.43 0.41 8

Nonwhite 1.90 0.74 5
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Table2
Source Table for Analysis of Variance

Between Subject Effects

Source SS df MS F
Gender 1.51 1 1.51 7.5%
Race 9.10 1 9.10 0.5
Age 13.38 1 13.38 66.17*
Gender*Race 1.80 1 1.80 8.9%
Gender*Age 1.09 1 0.4 5.4*
Race*Age 0.8 1 0.8 3.8
Gender*Race*Age 1.8 1 1.8 8.44*
Error 8.09 40 0.2

Total 566.98 48

*p< .05

Examination of Table 2 indicated that there is a significant difference for gender by age and race
(F=8.4; df =1, 40; p< .05). As indicated in Figure 2, the largest difference in confidence level as indicated by
score was between white male under 38 age (X =4.05) and nonwhite males over 38 age (X =1.90). White males
under the age of 38( X =4.05) scored higher than nonwhite males under 38( X =3.85). However, white males over
38( X =2.30) scored les than nonwhite males over 38( X =3.70). In females’ situation, both white females under
the age of 38( X =4.00) and over 38 (X =2.43) and scored more than nonwhite males under 38( X =3.77) and over
38(x =1.90).

Confidence Level
N

Under 38 Over 38

White Males = = Nonwhite Males

= = = «White Females = = =Nonwhite Females

Figure 2. Difference in confidence level for males and females by age

Examination of the combined means indicates that the confidence of all males under 38 ( X =3.97) was more than
the confidence of all males over the age of 38 (X =2.53). Same trend was found for female mathematics
teachers’ interaction. All females under the age of 38( X =3.93) showed a higher confidence in using computers
in math classes compared to all females over the age of 38( X =2.23).

White and nonwhite males under 38( X =3.96) showed almost equal confidence compared to both white and
nonwhite females under the age of 38( X =3.93). White and nonwhite males over 38( X =2.53) showed a slightly
higher confidence in the using computer than white and nonwhite females (X =2.23). Males showed a higher
confidence level than did females. All mathematics teachers under the age of 38 showed a higher confidence in
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the using computer in the class environment compared to mathematics teacher over 38. Overall, gender by race
and age accounted for approximately 17% of the variability in confidence level of using computer technology in
the classroom.

DISCUSSION AND IMPLICATIONS

The findings of this study indicate that the issue of gender continues to be a problem. This study found consistent
and significant gender differences in computer confidence and anxiety among mathematics teachers. These
findings are consistent with literature in using computer for mathematic education (Gos, 1996; Dupagne &
Krendis, 1992; Jones & Smart, 1995). This study suggests that young generation of mathematics teachers tend to
show more favorable attitudes toward the computers than older teachers. As Woods (1992) indicated, both male
and white mathematics teachers with low age group reported a higher confidence in using of computer
technology. Older teachers do not appear more knowledgeable about computers or more willing to use them in
the math classrooms than do younger teachers. Consistent with some researchers, white male and female
teachers express greater knowledge about computers than nonwhite male and female teachers.

In general, the findings of this study support the findings of much of the research conducted in this area (Ihor,
2000; Kramer & Lehman, 1990; Harris & Grandgenatt, 1996). The use of computer technology among
mathematics teachers showed that computers play crucial role in students’ understanding of mathematics.
Computers give teachers and students different opportunities to look at mathematical topics different aspects. It
appears that educators need to examine the relationships between ethnic and gender issues of mathematics
teachers with computer technology. It seemed clear that effective use of computer technology in mathematics
classrooms would be expected from all mathematics teachers in the future. Therefore, more research on gender,
age, and ethnic background in technology is needed to understand how mathematics teachers work with
computers and use them as learning tool in the class environment.
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Appendix A

Alpha Level

Hypotheses: a=.05 p=.05y=.05 Experiment-wise: of}y =.35
Assumptions

R-Randomness, N-Normality, H-Homogeneity, I-Independence

Test Statistics

Variable df F
Gender G-1 MSg/MSe
Age A-1 MSa/MSe
Ethnicity E-1 MSe/MSe
Gender*Age (G-1)(A-1) MSga/MSe
Gender*Ethnicity (G-1)(E-1) MSge/MSe
Age*Ethnicity (A-1)(E-1) MSae/MSe
Gender*Age*Ethnicity  (G-1)(A-1)(E-1) MSgae/MSe

Error Term N-(G*A*E)

Strength of Association
Eta Squared= SSb/SSt
Critical Values from F Table

Factor df Critical Value (df=41)
Gender 1,40 4.08
Age 1,40 4.08
Ethnicity 1, 40 4.08
Gender*Age 1,40 4.08
Gender*Ethnicity 1,40 4.08
Age*Ethnicity 1,40 4.08
Gender* Age*Ethnicity 1,40 4.08

Statistical Hypothesis
H: ai = ai forall i
H: ai # oi for all i

H: Bj = pj for all j
H: Bj # pj for all j

: vk = vk for all k
: vk # vk for all k

: aifj = aipj for all i, j
: aifj # oipj for all i, j

ai = vk for all i,k
: ol # vk for all i,k

TomEm o mEm T

: Bj = vk for all j.k
H: Bj # vk for all j,k

H: ai Bj vk = ai Bj vk for all i,j,k
H: ai Bj vk = ai pj vk for all i,j,k

Copyright © The Turkish Online Journal of Educational Technology 2002

87



The Turkish Online Journal of Educational Technology — TOJET July 2005 ISSN: 1303-6521 volume 4 Issue 3

Appendix B

Please circle one of them as your answer:

What is your gender? _ Male __ Female
What is your age? _ Under38 _ Over38
What is your ethnicity? _ White ___Person in Color

Please circle the number for each question indicating your belief about each of the sentences below.
1. Strongly Agree 2. Agree 3. Undecided 4. Disagree S. Strongly Disagree

Sentence

1. Once I start with computer,
I would find it hard to stop 1 2 3 4 5

2. The use of computer in the
mathematics classroom is important 1 2 3 4 5

3. T have a lot of experience when
it comes working with computers 1 2 3 4 5

4.1 am not that kind of person
that does well with computers 1 2 3 4 5

5.1 get easily frustrated when
I use computer in mathematic class 1 2 3 4 5

6. Computers could take over some
of teaching in the math classroom 1 2 3 4 5

7. Every math teacher should use
computers efficiently in the classroom 1 2 3 4 5

8. I do not understand how math teachers
can spend so much time working with 1 2 3 4 5
computers and seem to enjoy it

9. Tlook forward to using computers in 1 2 3 4 5
math classroom

10.1 feel confident that I will use computers 1 2 3 4 5
effectively in the classroom
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ANADOLU UNIVERSITESI ACIKOGRETIM SISTEMINDE SORU
YAZARLARININ SORU HAZIRLAMADA KARSILASTIKLARI GUCLUKLER

Nejdet KARADAG, Anadolu Universitesi, nkaradag@anadolu.edu.tr

OZET

Olgme ve degerlendirme, her ftiirlii egitsel uygulamanin ve egitimde nitelik arayislarimin temel unsurudur.
Ogretim etkinliklerinin fiziksel olarak ayri mekanlarda olan &gretici ve Ogrenci arasinda, cesitli iletisim
teknolojilerinin kullanilarak gerceklestirildigi uzaktan egitimde, 6lgme ve degerlendirme siireci geleneksel
egitim ortamina gore farkliliklar icermektedir. Uzaktan egitimde 6lgme ve degerlendirme etkinlikleri cogunlukla
kendi kendine Ogrenme esaslarina gore hazirlanmis ¢alisma materyallerine dayali olarak diizenlenmekte;
Ogrencilerin bagar1 diizeylerinin belirlenmesinde daha ¢ok, zaman sinirli, goézetim altinda gerceklestirilen
sinavlardan faydalanilmaktadir.

Anadolu Universitesi Agikdgretim sisteminde de, ogrencilerin basar1 diizeylerinin belirlenmesinde -bazi
programlardaki uygulama dersleri ve stajlar harig- gozetim altinda gergeklestirilen smavlardan
yararlanilmaktadir. Bu smavlarda, temel 6lgme araci olarak, objektif testler sinifinda yer alan ¢oktan se¢meli
testler kullanilmaktadir. Testlerde yer alan sorular, temel 6gretim ortami olan ders kitaplarinin editorii ya da
yazarlarindan olusan soru yazarlar tarafindan hazirlanmaktadir.

Bu arastirmada, soru yazarlarmin, soru hazirlama siirecinde karsilagtiklari giigliiklerin belirlenmesi, bu
giicliiklerin cinsiyete, akademik unvana, gérev yapilan fakiilteye, 6lgme ve degerlendirme ile ilgili egitim
etkinligine katilip katilmama durumuna gore degisiklik gosterip gostermediginin ortaya c¢ikarilmasi amag
edinilmigtir.

1. GIRIS

Anadolu Universitesi Agikogretim sisteminde Ogrenim goren ogrencilere, basii materyallerin iiretimi ve
dagitimi, radyo ve televizyon programlari, akademik danismanlik hizmetleri, bilgisayar destekli egitim
hizmetleri, Internet tabanli deneme sinavlari, sinava hazirlik canli yaym programlari, sinavlar, 6grenci destek
hizmetleri, g¢okluortam CD-ROM’lari, Internete dayali alistirma ve tekrarlama yazilimlari, videokonferans
uygulamalar1 bagliklar1 altinda toplanabilecek c¢esitli hizmetler verilmektedir(Hakan ve digerleri, 2004). Bu
hizmetler, e-0grenme etkinlikleriyle(e-kitap, e-televizyon, e-alistirma, e-sinav) her gecen giin daha da
¢esitlenmektedir.

S6z konusu hizmetlerden biri olan sinavlar, yurt iginde 81 ilde 88 sinav merkezinde gergeklestirilmektedir. 2003-
2004 6gretim yil1 Nisan ayinda yapilan ara smavinda, 322 ders i¢in 112 farkli soru kitapgigi kullanilmig; dort
oturumda gergeklestirilen sinava toplam 1 622 907 6grenci katilmistir(Atag, 2004). Ayni 6gretim yilina iliskin
verilere gore, yurt i¢i ve yurt dig1 6gretim programlarinda sinav hazirligi yapilan ders sayisi 412°dir.

Sinavlarda temel 6lgme araci olarak -bazi programlardaki uygulama dersleri ve stajlar harig- ¢oktan segmeli
testler kullanilmaktadir. Kisa cevapli testler, dogru-yanlis testleri ve eslestirme maddeleri ile birlikte objektif
testler olarak adlandirilan ¢oktan se¢meli testler, bir sorunun cevabinin verilen cevap maddelerinden birinin
isaretlenmesine dayali testlerdir(Isman, 2001).

Acikogretim sisteminde, 6grencilerin basar1 diizeylerinin belirlenmesinde temel dlgme araci olarak kullanilan
¢oktan segmeli testlerde yer verilen sorular, ders kitaplarinin yazarlarindan ya da editdrlerinden olusan soru
yazarlan tarafindan hazirlanmaktadir. Cesitli uzmanlik alanlarina mensup soru yazarlari, editdrii/soru yazari
olduklar1 derslere iligkin istenen sayida soruyu gerekli giivenlik 6nlemlerini alarak test hazirlama ve gelistirme
caligmalarmin yapildigi Test Arastirma Birimi’ne gondermektedirler. Sorular, ¢esitli asamalardan(icerik
kontrolii, bilimsel redaksiyon, teknik redaksiyon, basim onay1) gegtikten sonra teste girebilmektedir.

Alan bilgisinin yaninda, teknik bilgi ve tecriibenin 6nemli rol oynadig1 soru hazirlamada, soru yazarlarinin ne tiir
giicliiklerle karsilagtiklarinin belirlenmesi bu aragtirmanin konusunu olusturmustur.

2. AMAC

Aragtirmanin temel amaci, Ag¢ikdgretim sisteminde, sinavlarda temel 6lgme araci olarak kullanilan goktan
secmeli testler i¢in soru hazirlayan soru yazarlarinin, soru hazirlama siirecinde karsilagtiklart giigliikleri
belirlemektir. Bu amagla, asagidaki sorulara yanit aranmigtir:

. Soru yazarlari, goktan se¢gmeli soru hazirlamada ne tiir giicliiklerle karsilagsmaktadirlar?
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. Soru yazarlarinin, ¢oktan segmeli soru hazirlama siirecinde karsilastiklar1 giicliikler cinsiyete gore
degisiklik gostermekte midir?

. Soru yazarlarinin, goktan segmeli soru hazirlama siirecinde karsilastiklar giigliikler akademik unvanlara
gore degisiklik gostermekte midir?

. Soru yazarlarinin, ¢oktan se¢meli soru hazirlama siirecinde karsilastiklart giigliikler gorev yaptiklari
fakiiltelere gore degisiklik géstermekte midir?

. Daha dnceden 6lgme ve degerlendirme konusunda bir egitim etkinligine katilan soru yazarlari ile boyle

bir etkinlige katilmayanlarin ¢oktan segmeli soru hazirlama siirecinde karsilastiklar1 giigliikler arasinda bir
farklilik var midir?

3. YONTEM

3.1. Evren ve Orneklem

Arastirmanin evrenini, A¢ikdgretim sistemine gore 0gretim yapan fakiiltelerin 6gretim programlarinda yer alan
dersler icin soru hazirlayan/hazirlayacak biitiin soru yazarlan olusturmaktadir. Orneklem ise, 2003-2004 6gretim
yilinda, s6z konusu programlardaki dersler igin soru hazirlamakla gérevli 114 soru yazarindan olusmaktadir.
Hazirlanan bilgi toplama aract 95 soru yazarina uygulanmis, 19 soru yazar ¢esitli nedenlerle arastirmaya
katilamamuglardir. Arastirmaya katilan soru yazarlarinin orani drneklemin %383,3iine karsilik gelmektedir.

3.2. Veriler ve Toplanmasi

Aragtirmanin verileri, arastirmaci tarafindan ilgili literatiire ve uzman goriislerine dayali olarak gelistirilen, iki
boliimden olugan bir anket ile elde edilmistir. Anketin birinci béliimiinde, soru yazarlarinin arastirmaya katkida
bulunacagi ongoriilen kisisel bilgilerini (cinsiyet, akademik unvan, gérev yapilan fakiilte ve boliim, 6lgme ve
degerlendirme ile ilgili bir egitim etkinligine katilip katilmama durumu) elde etmeye yoénelik 6 soruya yer
verilmistir. Tkinci béliimde ise, soru yazarlarmin ¢oktan se¢meli soru hazirlamada karsilastiklar giicliikleri tespit
etmeye yonelik 23 yargiya yer verilmistir. Bu yargilar belirlenirken, egitimde 6lgme ve degerlendirme alaninda;
sinav hazirlama ve degerlendirme teknikleri konusunda ¢esitli kaynaklara bagvurulmus, ¢oktan se¢meli soru
hazirlamada dikkat edilmesi gereken konulara iliskin yonergeler incelenmis ve Test Arastirma Birimi’nin
kurulugundan bu yana soru yazarlarinin Birim ¢alisanlarina, soru hazirlama konusunda informal olarak ilettikleri
giicliikler gbz oniinde bulundurulmustur.

Soru yazarlarindan, anketin ikinci boliimiinde yer verilen ¢oktan segmeli soru hazirlamada karsilasilan giicliikleri
ortaya ¢ikarmaya yonelik 23 yargiy1 dort diizeyde (4="Higbir zaman”, 3=“Bazen”, 2=“Cogu zaman”, 1=“Her
zaman”) cevaplamalari istenmistir.

3.3. Verilerin Coziimii ve Yorumlanmasi

Verilerin ¢6ziimlenmesinde frekans-yiizde tablosu, madde ortalamalar1 ve standart sapma degerleri
kullanilmigtir. Ayrica, alt amaclara bagl olarak soru yazarlar, cinsiyet, akademik unvan, gorev yapilan fakiilte,
6lgme ve degerlendirme ile ilgili bir egitim etkinligine katilip katilmama durumlarina gére gruplara ayrilmig; her
bir grubun anket puanlari hesaplanmis ve bu puanlar arasinda istatistiksel olarak anlamli farklar olup olmadig:
tespit edilmeye galisilmistir. Bu islemlerin gergeklestirilmesinde SPSS (Statical Package for the Social Sciences)
for Windows 10 paket programi kullanilmigtir. Akademik unvan ve gdrev yapilan fakiilte degiskenleri igin tek
yonlii varyans analizi (ANOVA), cinsiyet ile dlgme ve degerlendirme ile ilgili egitim etkinligine katilip
katilmama degiskenleri igin ise “t-test”i yapilmistir. Anket puanlarinin hesaplanmasinda, biitiin yargilara iligkin
g0riis belirten soru yazarlart (n=63) ele alinmis ve anketteki puanlama yontemi kullanilmistir. Gruplar arasindaki
farklara yonelik karsilagtirmalarda yorumlar yapilirken ,05 anlamlilik diizeyi benimsenmistir.

4. BULGULAR VE YORUM
Bu béliimde, aragtirmanin temel amaci ve alt amaglarina bagl olarak elde edilen bulgulara ve yorumlara yer
verilmistir.

4.1. Kisisel Bilgilere iliskin Bulgular

Soru yazarlarinin %43,2’si “kadin”, %56,8’i “erkek”tir. Soru yazarlarmmin %31,6’s1 “Prof.Dr.”, %15,8’1
“Do¢.Dr.”, %35,8°1i “Yard.Do¢.Dr.”, %14,7’si “Ogr.Gor.” ve %2,1’1 “Aras.Gor.” unvania sahiptir. Arastirmaya
katilan soru yazarlarinin %60°1 6lgme ve degerlendirme ile ilgili bir egitim etkinligine katildigini, %40°1 ise, bu
tiirden bir etkinlige katilmadigin1 belirtmistir. Olgme ve degerlendirme ile ilgili herhangi bir egitim etkinligine
katildigini belirten soru yazarlariin %356,1°’1 bu konuda “ders” aldigini, %43,9’u da “seminer, kurs vb.”
etkinliklere katildigini ifade etmistir.
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4.2. Coktan Secmeli Soru Hazirlamada Karsilasilan Giicliiklere iliskin Bulgular

Soru yazarlarinin soru hazirlama siirecinde karsilastiklar: giigliiklere iliskin bulgularin yorumlanmasinda, seri
genisligi(3) ankette kullanilan diizey sayisina(4) boliinerek aralik genisligi(0,75) hesaplanmig ve her bir diizeyin
sinirlart bulunmustur. Buna gore, madde ortalamalar1 degerlendirilirken 1.00-1.75 arasi “Her zaman”, 1.76-2.50
arast “Cogu zaman”, 2.51-3.25 arasi1 “Bazen”, 3.26-4.00 aras1 “Higbir zaman” seklinde yorumlanmuistir.

Cizelgel. Coktan Se¢meli Soru Hazirlamada Karsilagilan Giigliiklere illiskin Madde Ortalamalar

Madde N Minimum Maximum Mean Dexsrit:t.i o
28 95 1 4 3,420 0,678
18 94 2 4 3,390 0,591
20 94 1 4 3,360 0,716
19 95 1 4 3,320 0,704
23 95 1 4 3,320 0,718
7 95 1 4 3,280 0,630
24 95 1 4 3,280 0,694

8 94 2 4 3,230 0,612
12 94 1 4 3,230 0,679
25 95 1 4 3,180 0,714
29 89 1 4 3,180 0,873
10 95 1 4 3,140 0,752
13 94 2 4 3,140 0,682
21 95 1 4 3,140 0,724
14 94 1 4 3,130 0,737
11 94 1 4 3,120 0,731
26 94 1 4 3,090 0,935
17 94 1 4 3,060 0,583
9 94 1 4 3,040 0,789
22 93 1 4 2,900 0,533
16 95 1 4 2,800 0,794
27 91 1 4 2,780 1,052
15 94 1 4 2,630 0,803

Cizelge 1°deki bulgular incelendiginde, soru yazarlarimin soru hazirlama siirecinde “Her zaman” ve “Cogu
zaman” giigliik cektikleri bir konu yoktur. Soru yazarlari, soru kdkiinde, sorunun cevaplanmasi igin gerekli
bilgilerin tam olarak verilip verilmemesi(19.madde), se¢eneklerin birbirinden bagimsizligini saglama(23.madde),
Uinitenin amaglarma uygun soru hazirlama(7.madde), segeneklerde birbirinin karsiti olan ifadelerden
kaginma(24.madde), konuya uygun soru maddesi yazma(8.madde), c¢eldiricilerin dogru cevaba ipucu
olmasi(12.madde), segeneklerin ifade bigimi, uzunluk ve kapsam bakimindan birbirinden farkli
olmasi(25.madde), madde analizlerini yorumlama(29.madde), ¢eldiricileri yazma(10.madde), ¢eldiricileri kendi
baslarina dogru, fakat kokteki sorunun cevabi olmayacak sekilde yazma(13.madde), sorularin test teknigine
uygun olup olmamasi(21.madde), celdiricilerin soruyla yoklanan davranigi 6grenmemis olanlara dogru gelip
gelmemesi(14.madde), sorularin hazirlanmast i¢in verilen siirenin yetersiz olmasi(26.madde), yazdiklari
sorularda soru koklerinin olumsuz olmasi(17.madde), igerigin ¢oktan segmeli soru hazirlamaya uygun
olmamasi(9.madde), sorularin cevaplanma kolayligimin yoklanan davranisin 6grenilme derecesine uygun olup
olmadigini anlama(22.madde), 6grencilerin bilgilerinin yaninda, yorum ve yaraticilik gii¢lerini 6lgen kavrama,
uygulama, analiz, sentez ve degerlendirme diizeylerinde soru hazirlama(16.madde), 6nceki hazirlanan sorulara
iliskin madde analizlerinden faydalanma(27.madde) ve soruyla yoklanan davranisin en gecerli yoklama yolunun
¢oktan segmeli soru olmamasi(15.madde) konularinda “Bazen” giigliik yasamaktadirlar. Cizelgedeki verilere
gore, soru yazarlari soru hazirlama konusunda kendilerini “Her zaman” yeterli gérmektedirler(28.madde).
Ayrica, soru kdkiinde anlatimi sinirlamada(20.madde) ve soru kdokii ile secenekler arasinda anlatim paralelligi
saglamada(18.madde) “Higbir zaman” gii¢liik yasamamaktadirlar.
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4.2.1. Coktan Secmeli Soru Hazirlamada Karsilasilan Giicliikler ile Cinsiyet Arasindaki iliski

Cizelge 2. Soru Yazarlarimin Anketten Aldiklari Puanlarin Cinsiyet A¢isindan Gériiniimii

Cinsiyet N M SS

Kadm 24 3,0972 ,28913

Erkek 39 2,9316 ,43555
Toplam 63 2,9947 ,39224

Cizelge 2’de goriildiigii gibi, “kadin” soru yazarlarinin anketten almig olduklar1 puan “erkek”lerin puanindan
daha yiiksektir. Bu durum, “kadin” soru yazarlariin ¢oktan se¢meli soru hazirlamada “erkek”lere gére daha az
giiclik yasadigi seklinde yorumlanabilir. Bununla birlikte, iki grup arasindaki bu puan farkinin istatistiksel
olarak anlamli olup olmadigini stnamak amaciyla “t-test”ine bagvurulmustur.

Cizelge 3. Soru Yazarlarimn Anketten Aldiklar: Puan Ile Cinsiyet Arasindaki Iliski

t-test
Serbestlik Ortalama Standart % 95 Giiven Sinirlart
Derecesi Farklar1 Hata Alt Ust
-1,650 61 ,104 -1,656 ,10038 -,36631 ,03512

p>0,05
Cizelge 3’teki degerler incelendiginde, anlamlilik diizeyini goésteren P degerinin ,05’ten biyiik oldugu
goriilmektedir. Bu durum, cinsiyetin, coktan segmeli soru hazirlamada karsilagilan giigliikler agisindan belirleyici
bir degisken olmadigini ortaya koymaktadir.
4.2.2. Coktan Secmeli Soru Hazirlamada Karsilagilan Giicliikler ile Akademik Unvan Arasindaki iliski

Cizelge 4. Soru Yazarlarinin Anketten Aldiklari Puanlarin Akademik Unvan Agisindan Goriliniimii

Akademik Unvan N M SS
Prof.Dr. 19 3,0955 , 37473
Dog.Dr. 10 2,8593 24306
Yard.Dog.Dr. 24 2,9630 43522
Ogr.Gér. 9 3,0288 46102
Aras.Gor. 1 2,8889 -
Toplam 63 2,9947 39224

Cizelge 4’te goriildiigl gibi, anket puani en diisiik olan soru yazarlar1 “Aras Gor.”, anket puani en yiiksek olan
soru yazarlari da “Yard.Dog.Dr.” unvanina sahip kisilerdir. Buna gére, ¢coktan segmeli soru hazirlamada en fazla
glicliik yasayanlarin “Arag.Gor.”, en az giicliikk yasayanlarin ise “Yard.Do¢.Dr.” unvanina sahip soru yazarlari
oldugu sdylenebilir. Bununla birlikte, gruplar arasindaki puan farklarinin istatistiksel olarak anlamli olup
olmadigimi sinamak amaciyla ANOVA (tek yonlii varyans analizi) testine bagvurulmustur.

Cizelge 5. Soru Yazarlarinin Anketten Aldiklar Puanlar fle Akademik Unvanlan Arasindaki Tliski

ANOVA
2 Varyans Serbestlik Kareler  Kareler F Anlamhhk
g £ Kaynag Derecesi Toplami Ortalamas1 Degeri  Diizeyi
T E
g0 Gruplararasi 4 ,422 ,106 ,672 ,614
< Gruplar ici 58 9,116 157
Toplam 62 9,539
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Soru yazarlarinin akademik unvanlara gore anket puanlari arasinda istatistiksel olarak anlamli bir farkin bulunup
bulunmadigini gosteren Cizelge 5’teki sonuglar incelendiginde, anlamlilik diizeyinin ,05’ten biiyiik oldugu
goriilmektedir. Bu da, soru yazarlarinin goktan se¢meli soru hazirlama siirecinde kargilastiklar giigliiklerin
akademik unvanlara gore degisiklik gostermedigini ortaya koymaktadir.

4.2.3. Coktan Se¢meli Soru Hazirlamada Karsilasilan Giicliikler ile Gorev Yapilan Fakiilte Arasindaki
iliski

Bu béliimde, frekansi 5 ve {istiinde olan fakiilteler ele alinmustir.

Cizelge 6. Soru Yazarlarinmin Anketten Aldiklar: Puanlarin Gérev Yaptiklar: Fakiilteler Acisindan Goriintimii

Std. En En
Fakiilte N M SS Hata Diisiik Yiiksek
Puan Puan

Acikogretim Fakiiltesi 7 3,2328 ,37632 ,14224 2,52 3,56
Egitim Fakdltesi 15 3,0494 43726 ,11290 2,07 3,56
Hukuk Fakiiltesi 5 2,77778 22067 ,09869 2,52 2,96
Iktisadi ve Idari Bilimler 11 2,8822 ,50940 ,15359 2,04 3,56
Fakﬁltesi

Iletisim Bilimleri Fakiiltesi 6 29877 ,42852 ,17494 222 3,44
Toplam 44 2,9975 ,43269 ,06523 2,04 3,56

Cizelge 6°da goriildiigii gibi, anket puan1 ortalamasi en yiiksek (3,2328) olan soru yazarlarinin gérev yaptigi
fakiilte “Acikogretim Fakiiltesi”dir. Bu durum, A¢ikogretim Fakiiltesi’nde gorev yapan soru yazarlarinin diger
fakiiltelerdeki soru yazarlarina gore, coktan segmeli soru hazirlamada daha az giicliik yasadigi seklinde
yorumlanabilir. Ac¢ikdgretim Fakiiltesi’nde gorev yapan soru yazarlarini sirastyla, 3,0494 ortalamayla “Egitim
Fakiiltesi”, 2,9877 ortalamayla “iletisim Bilimleri Fakiiltesi”, 2,8822 ortalamayla “iktisadi ve Idari Bilimler
Fakiiltesi” ve 2,7778 ortalamayla “Hukuk Fakiiltesi”’nde gorev yapan soru yazarlari izlemektedir. Bununla
birlikte, fakiilteler arasindaki bu puan farklarinin istatistiksel olarak anlamli olup olmadigini aragtirmak icin tek
yonlii varyans analizine basvurulmustur.

Cizelge 7. Soru Yazarlarinin Anketten Aldiklar1 Puanlar Ile Gérev Yaptiklar: Fakiilteler Arasindaki Tliski

ANOVA
Varyans Serbestlik Kareler = Kareler F Anlamhhik
z E g Kaynad Derecesi Toplamm Ortalamasi Degeri  Diizeyi
s 5% Gruplararasi 4 ,816 ,204 1,100 ,370
O 2 £ Gruplar I¢i 39 7,234 ,185
Toplam 43 8,050

Soru yazarlarinin gorev yaptiklar fakiiltelere gore anket puanlari arasinda istatistiksel olarak anlamli bir farkin
bulunup bulunmadigini gésteren Cizelge 7°deki sonuglar incelendiginde, anlamlilik diizeyinin ,05’ten biiyiik
oldugu goriilmektedir. Bu da, soru yazarlarinin g¢oktan se¢meli soru hazirlama siirecinde karsilagtiklart
giicliiklerin gorev yaptiklar fakiiltelere gore degisiklik gostermedigini ortaya koymaktadir.
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4.2.4. Coktan Secmeli Soru Hazirlamada Karsilasilan Giicliikler ile Olgme ve Degerlendirme ile flgili
Egitim Etkinligine Katihp Katilmama Durumu Arasindaki iliski

Cizelge 8. Soru Yazarlarimn Anketten Aldiklar: Puanlarin Ol¢me ve Degerlendirme ile Ilgili Egitim Etkinligine
Katilip Katilmama Durumlari Agisindan Goriiniimii

N M SS
Katildim 34 3,0283 ,40367
Katilmadim 29 2,9553 ,38163
Toplam 63 2,9947 , 39224

Cizelge 8’de goriildiigli gibi, 6l¢me ve degerlendirme ile ilgili egitim etkinligine katilan soru yazarlarinin
anketten almis olduklar1 puan, bu tiirden bir etkinlige katilmayanlarin puanindan fazladir. Bu durum, 6lgme ve
degerlendirme ile ilgili egitim etkinligine katilan soru yazarlarinin ¢oktan se¢meli soru hazirlamada digerlerine
gore daha az giigliik yasadig1 seklinde yorumlanabilir. Bununla birlikte, iki grup arasindaki bu puan farkinin
istatistiksel olarak anlamli olup olmadigini sinamak amaciyla “t-test”ine bagvurulmustur.

Cizelge 9. Soru Yazarlarmmin Anketten Aldiklar: Puan Ile Olgme ve Degerlendirme Ile Ilgili Egitim Etkinligine
Katilip Katilmama Durumu Arasindaki lligki

t-test
Serbestlik Ortalama Standart % 95 Giiven Sinirlar
¢ Derecesi Farklar1 Hata -
Alt Ust
, 734 61 ,466 ,730 ,09952 - 12598 ,27202

p>0,05

Cizelge 9°daki degerler incelendiginde, anlamlilik diizeyini gosteren P degerinin ,05’ten biiylik oldugu
goriilmektedir. Bu durum, 6lgme ve degerlendirme ile ilgili egitim etkinligine katildigini belirten soru
yazarlariyla, bu tlirden bir etkinlige katilmayanlar arasinda g¢oktan se¢meli soru hazirlamada kargilagilan
giicliikler agisindan istatistiksel olarak anlamli bir fark olmadigini ortaya koymaktadir.

5. SONUC

Acikogretim sisteminde, sinavlarda temel 6lgme araci olarak kullanilan g¢oktan se¢meli testler igin soru
hazirlayan soru yazarlarinin, soru hazirlama siirecinde karsilastiklar1 giigliikleri belirlemeyi; bu giicliikklerin
cinsiyete, akademik unvana, gérev yapilan fakiilteye, 6lgme ve degerlendirme ile ilgili egitim etkinligine katilip
katilmama durumuna goére degisiklik gosterip gostermedigini ortaya g¢ikarmayi amaglayan bu arastirmanin
sonugclart su sekilde siralanabilir:

e Soru yazarlarinin, soru hazirlama siirecinde karsilastiklar1 giigliikler siireklilik gdstermemektedir.

e Soru yazarlarinin ¢oktan se¢gmeli soru hazirlamada karsilastiklarn giicliikler cinsiyete gore degisiklik
gostermemektedir. Baska deyisle, cinsiyet, soru hazirlamada karsilagilan giigliikler agisindan istatistiksel olarak
belirleyici bir degisken degildir.

e Soru yazarlarinin akademik unvanlara gdre anket puanlar1 arasinda istatistiksel olarak anlamli bir fark
yoktur. Bu durum, akademik unvanin da soru hazirlama siirecinde karsilagilan giicliikler agisindan belirleyici bir
degisken olmadigini ortaya koymustur.

e Soru yazarlarinin gorev yaptiklan fakiiltelere gore anket puanlar1 arasinda istatistiksel olarak anlamli bir
fark yoktur. Bu durum, gorev yapilan fakiiltenin de soru hazirlama siirecinde karsilasilan giicliikler agisindan
belirleyici bir degisken olmadigini ortaya koymustur.

e Daha 6nceden 6lgme ve degerlendirme ile ilgili herhangi bir egitim etkinligine katilan soru yazarlar ile bu
tirden bir etkinlie katilmayanlarin anket puanlari arasinda da istatistiksel olarak anlamli bir fark
bulunamamuistir. Dolayistyla, bu arastirmada, dlgme ve degerlendirme konusunda bir egitim etkinligine katilip
katilmama durumu da soru hazirlamada karsilasilan giigliikler acisindan belirleyici bir degisken degildir.
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BASIT BIR MIKROISLEMCI YAPISININ WEB TABANLI COKLU ORTAM iLE
OGRETIMI

Atakan KOREZ, Dog¢.Dr. A. Yilmaz CAMURCU
Marmara Universitesi, Teknik Egitim Fakiiltesi, Elektronik-Bilgisayar Egitimi Béliimii, Gztepe-Istanbul

GIRIS

Bilgisayar bilimlerine iligkin egitim verilen bilgisayar bolimlerinde, bilgisayar donanimin1 dgretmeye yonelik
olarak bilgisayar sistemleri, bilgisayar donanimi ya da bilgisayar yapisi isimli dersler bulunmaktadir. Bu
derslerde mikroislemcinin 6gretimi 6nemli ve kapsamli yer tutar [1, 2]. Konunun 6gretimi sirasinda her komut
ve adresleme modlarinin 6grenilmesi igin 6grenciden beklenen temel bilgi diizeyine ulasmasi uzun siiregli
deneysel c¢alisma ile saglanabilmektedir. Ayrica deneysel ¢alisma sirasinda mikroiglemci igerisinde gergeklesen
olaylarin izlenebilmesi miimkiin degildir. Bu eksiklikleri giderebilmek i¢in konunun animasyon ya da
simiilasyonlarla 6gretimi énemli katki saglar.

Mikroislemci konusunun 6gretimine yonelik olarak gelistirilmis olan pek ¢ok simulatdr programi bulunmaktadir.
Bu simulatorler ¢ok basit bir islemciye ait olabilecegi gibi, piyasada iiretilmis olan islemecilere iliskin
olabilmektedir[3]. Ozellikle Internetin yaygin olarak kullanimi ile bu simulatorlerin WEB tabanli olarak
gelistirildigi goriilmektedir[4, 5].

Bu c¢alismada basit bir mikroiglemci yapisinin WEB tabanli animasyonlarla desteklenmis ¢oklu ortam ile
Ogretimi i¢in hazirlanan dokiiman agiklanmaktadir. Tarafimizca ¢ok basit yapili ve ¢ok az sayida yazmag olan
bir islemci modeli tasarlandi. Bu basit model iistiinde gelistirilen WEB tabanli animasyonlarla desteklenmis
dokiimanin hazirlanmasindaki temel amaglar agagidaki gibi belirlenmistir:

. En basit bir islemci de hangi elemanlarin bulundugu ve bu elemanlarin islevlerinin tanitilmasi,

. Islemcide bulunan yazmag, veri yolu, adres yolu ve dis bellek ile bunlar arasindaki isleyisin animasyonlar
ile tanmitilmasi,

. Tiim islemcilerde ayni 6zelliklere sahip temel elemanlarin bulunmasi nedeniyle , basit olan bu yapida
temel mikroislemci mantiginin yerlestirilmesi,

. Islemci ile bellek elemani arasindaki veri alis-verisinin hangi elemanlar tarafindan, nasil gerceklestiginin
Ogretilmesi,

. Islemcilerin calismasinda genel olarak isleyisin Komut-Adim diyagrami ile 8gretimi.

. Bellek elemanin kag boliime ayrildigi ve bu boliimlerinde hangi verilerin bulundugunun 6gretilmesidir.

OGRETIM DOKUMANININ TASARIMI

Bu ¢aligmada tasarlanan WEB sayfalari Macromedia firmasinin Dreamweaver MX yazilimi ile, animasyonlar
Flash MX ve Swish ile, resim diizenlemeleri ise MS paint ile hazirlandi. Dersin Internete erisiminde bir giris
sayfasi bulunmaktadir. Bu giris sayfasinda dersin tanitimi, amaci ve bir menii bulunmaktadir.

Tarafimizca ¢ok basit yazmag yapisina sahip bir islemeci Sekil. 1 de goriildiigii gibi tasarlanmistir[1,2]. Bu sekil
istiinde bulunan yazmaglar ve ana bellek arasindaki iletisim adres yolu, veri yolu ve kontrol yolu iistiinden
saglanmaktadir.

Gelistirilen dokiimandaki konular temel olarak asagidaki gibi belirlenmistir;

. Islemci yapisindaki yazmaglarin gérevlerinin kavranmast,
. Adresleme modlarinin yazili agiklamalar ve animasyonlar ile nasil ¢alistiginin 6grenilmesi.
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Sekil 1. Kullanilan mikroislemci modelinin yapist

Temel komutlardan olusan komut seti olusturularak, bu komutlarin igleyisinin degisik adresleme modlarinda
animasyonlar ile izlenerek daha iyi kavranilmasini saglayacak bi¢cimde tasarlanmistir. Tasarima baslamadan 6nce
her animasyondaki amaglar, dikkat edilmesi gereken noktalar ve Ogrencinin &grenmesinde beklenen ozel
durumlar saptanmustir.

ADRESLEME MODLARININ OGRETIMi

Adresleme modlarmin dgretiminde, ileri asamalarda daha karmasik mikroislemci komutlarinin anlagilmasinda
kolaylik saglayacak bicimde etkili bir 6grenme gerceklestirmesine dzen gosterilmistir. Bu ¢aligmadaki adresleme
modlarinin 6gretiminde kullanilan WEB tabanli animasyonlarin gergeklestirilmesindeki amaglar;

Cok basit yapiya sahip bir islemci ile adresleme modlarinin isleyisi ve kullanilmasinin 6grenilmesi,
Adresleme modlarinda mikroislemcinin hangi elemanlarinin kullanildiginin 6gretilmesi,

Bellek elemaninin nerelerine ve nasil erisildiginin 6grenilmesi,

Adresleme modlarinin , bir islemci i¢in ne kadar dnemli oldugunun ve islemcinin temel iglevlerini
gerceklestirmesinde katkilarinin 6grenilmesidir.

Adresleme modlarmmin &gretiminde, Ogrencilerin dgrenmekte zorlandiklari bazi noktalar bulunmaktadir.
Ogrenilmesi zaman alic1 ve zor olan bu kisimlarin {izerinde daha fazla ve énemle durularak, 6grenme diizeyinin
yiikseltilmesi saglanabilecektir. Dikkat edilmesi gereken noktalar;

Ogrenilmesi zor olan dolayli adresleme modlarmin nasil gerceklestigi,
Bellek elemanin hangi bélgelerine erisimin yapildigs,

Bellek elemanina erisilirken hangi islemlerin gergeklestigi,
Adresleme modlarimnin islemcinin hangi elemanlarim kullandigidir.

Animasyonun hazirlik agsamasinda ilk olarak kag tane adresleme modu Ogretilecegi belirlendi. Kaydedici
(Immediate) Adresleme Modu, Dogrudan (Direct) Adresleme Modu, Dolayli (Indirect ) Adresleme Modu,
Yazmag(Register) Adresleme Modu, Yazmag¢ Dolayl (Register Indirect) Adresleme Modu ve Yer Degistirici
(Displacement ) Adresleme Modu olarak alt1 adet adresleme modunun dgretilmesinin, temel bilgi agisindan
yeterli olacagi goriisiine varildi.Bu adresleme modlarmi tanitan agiklamali bilgi ile birlikte animasyonlar
gerceklestirildi. Bu animasyonlardan bir tanesi Sekil.2 de goriilmektedir.
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Sekil 2. Yer degistirici (displacement) adresleme modu i¢in animasyon.

KOMUT SETININ OGRETIMi

Her mikroislemci igin 6zel olarak tasarlanmis komut setlerinde mevcuttur. Bu ¢alismada olusturulan
mikroislemcideki komut setinin belirlenmesinde temel olarak bilinmesi gereken islemlerin gergeklestirilmesi
saglanmistir. Caligmamizdaki islemci i¢in komut setinin 6gretiminde kullanilmak {izere hazirlanan WEB tabanl
Ogretim materyalinin amaglari;

. En basit bir islemcide hangi komutlarin bulundugunun 6grenilmesi,

. Aritmetik, mantik, veri akig1 ve girig-¢ikis islemlerinin hangi komutlar tarafindan, islemcinin nerelerinde
ve nasil gerceklestiginin 6grenilmesi,

. Komutlarin hangi adresleme modlarini kullanildiginin 6grenilmesi,

° Islemcinin herhangi bir komutu yiiriitmesi esnasinda gerceklesen islemlerin kavratiimasidir.

Komut setinin animasyonlarini hazirlama sirasinda dikkat edilen noktalar asagida verilmistir :

. Basit bir iglemcinin temel islevlerini gergeklestirecek olan komutlarin belirlenmesi,

. Komutlarin yiiriitilmesi esnasinda iglemcinin hangi elemanlarimi kullandigi,

. Hangi komutlarin bellegi kullandig1 hangi komutlarin giris/¢ikis aygitlarini kullandigs,

. Komutlarin kullandiklari adresleme modlarina gére islemcinin hangi elemanlarini ne sekilde kullandigi
ve bellegin hangi bolgesine eristikleri,

. Komut-adim diagramina gore komutlarin yiiriitiilmesi,

. Kullandiklari adresleme modlarina gére komutlarin ne kadar siirede kosuldugu.

Komut setini olusturan animasyonlar, belirlemis olugumuz mikroiglemcinin yapisindaki yazmaglart ve ana
bellegi kullanacak bicimde hazirlandi. Islemcinin aritmetik, lojik, veri akis1 ve giris-cikis islemlerini yerine
getirebilecek olan sekiz tane komut belirlendi. Bu komutlar, LOD : Yiikle, STOR : Sakla, INPUT : Giris,
OUTPUT : Cikig, AND : Ve iglemi, OR : Veya islemi, ADD : Topla, SUB : Cikarmadir. Bu komutlardan LOD
ve STOR komutlan iglemcinin veri akigini, AND ve OR mantik islemleri, INPUT ve OUTPUT giris/cikis
islemleri, ADD ve SUB komutlari ise aritmetik islemleri i¢in kullanilmaktadir. Ardindan adresleme modlarinda
da oldugu gibi bu komutlarda binary kodlarla temsil edildi. Ornek olarak Sekil.3 de kaydedici adresleme modu
ile kullanilan LOD komutu goériilmektedir.

Adressing

Mode Komut Adress
4 Bit 4 Bit 8 Bit
! 1 10 ;
Opcode Operand
1° 1”2 8 0 Hex Karsihig
LOD AC#3A 0000 Q001 00111010 -

Sekil 3. LOD komutunun 6gretilmesi.
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SORULARIN HAZIRLANMASI

Mikroislemci yapist ve ¢aligmasinin dgretilmesi i¢in hazirlanan bu materyalin etkinligi ve dgretim agisindan
yararliliginin degerlendirilmesi gereklidir. Bu degerlendirmenin 6grenci tarafindan yapilmasi materyalin
egitimsel degerini artiracaktir. Ayrica, bu materyalin hazirlanis amacina ulagildiginin bilinmesi, eksiklerinin
giderilmesi ve bu materyale paralel hazirlanacak yeni 6gretim materyallerine yol gosterici olmasi agisindan sinav
ile degerlendirilmesi uygun olacaktir. Mikroiglemcilere yonelik sorular hazirlanirken belirlenen amaglar sunlar
olmustur;

Genel mikroislemci yapisinin, adresleme modlarinin ve komut setinin 6gretilmesinin degerlendirilmesi,
Ogrencinin kullandig1 bu ¢oklu ortam 6gretim aracindan ne kadar verim aldigim sorgulanmast,
Ogrenicinin anlayamadig1 veya eksik kaldig1 boliimleri fark etmelerini saglanmast,

Sorulan sorular ile islemcinin ¢aligmasinda hangi noktalarin 6nemli olduguna isaret ederek bu noktalarin
Onemini kavratmaktir.

Sorularin dncelikle etkilesimli olmasi agisindan animasyonlar hazirlandi. Sorularin verilen tiim konulara yonelik
olmasina dikkat edildi. Bu sorularda cevap sikki dort olarak kararlastirildi. Sorulan sorularda siire kisitlamasina
gidilmeyerek, Ogrencilere rahat ve esnek bir ¢oklu ortam Ogretim aracindan tam olarak yararlanmalari
saglanmistir. Animasyonla hazirlanan sorulardaki bazi yontemler sunlardir;

. Ogrenci olayin tiimiine iliskin animasyonu izledikten sonra soruyu ilgili secenekten yanitlamakta,

. Ogrenci olayin bir kismina iliskin animasyonu izledikten sonra soruyu yanitlamaktadir.

Sekil 1 deki genel yapi iizerinde belirli elemanlarin isimleri veya islevleri animasyon ile sorulmaktadir.
Animasyonlarda ‘action script’ Ozelliginden yararlanilarak etkilesimli bir materyal elde edilmektedir.
Animasyonlarda genel yapi iizerinde hakkinda soru sorulan eleman koyu olarak 6n planda goriilmektedir.Arka
plan ise bulaniklastirilarak dikkat hakkinda soru sorulan elemana ¢ekilmektedir. Flash programinin ‘check box’
komponentleri ile cevap siklar1 olusturularak Ogrencinin herhangi bir sikki isaretlemesi gorsel olarak
sunulmaktadir. Ogrencinin dogru belirledigi sikki segtikten sonra sorunun cevabim dgrenmesi ‘Onay’ butonu ile
saglanmaktadir. Tek bir sikkin isaretlenmesi ve onay tusuna ilk basilmasindan sonra cevap siklarinin aktifliginin
kaldirilmasi arka planda kod vasitasiyla yapilmaktadir. Her soruda farkli bir eleman segilerek genel yapi ile
ilgili olan animasyonlarin egitim agisindan degerlendirmesi yapilabilmektedir.

Adresleme

Mode " Komut Adves
4 Bit 4 Bit 3 Bit
r T il
Opcode Operand
15 12 ] 0
0001 0011 00010010

SORU Yukanda format verilen INPUT AC, 12 komutunun agiklamas: asafidakilerden

hangisidir?
A) Bellek'teki 12 nolu adresin gisterdigi bellek adresinin 1 C) Giriy Aygin'mn 12 nolu bellek bilgesinin igerifini
igerigini Islemci'ye getirilir islemci'ye getirir
B) Biyle bir komut yoktur.Ciinkii INPUT komutu sadece D) Bir sonraki iglenecek olan komutun bellek"teki
Immediate adresleme modu ile kullamlir yerini ghsterir

®

Onay

Siradaki Soru

L

Sekil 4. Komut formatina iligkin soru 6rnegi.

Asagida komut setine iligkin bazi sorularin yapilar1 agiklanmaktadir.

. Komutun animasyonunda belirli bir adim hakkinda : Komut setinde bulunan bazi komutlarin hazir
animasyonlarindan yararlanilarak hazirlandi. Komutun animasyonu izlettirilerek ardindan komutun belirli
adimlart hakkinda soru sorulmaktadir. Ogrenci soru sorulan adimi isterse animasyonu tekrarlatarak
anlayabilmektedir. Soru formati check box’larin kod 6zelliginden yararlanilarak , animasyonlar ise maskele ve
motion tween teknikleri ile hazirlandi. Sekil 4 de goriilecegi gibi animasyon bittikten sonra soru sorularak
6grencinin izledigi animasyonun hangi komuta ait oldugunun anlagilmasi saglanmaktadir.

. Animasyonu izlettirilen komut hakkinda : Bu tip sorularda bir 6nceki asmadan farkli olarak komut
animasyonu izlettirilir ve animasyon bitiminde bu animasyonun hangi komuta ve adresleme moduna ait oldugu
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sorulmaktadir. Animasyonlarin hazirlamisinda komut setindeki animasyonlarindan yararlanilarak materyaldeki
biitiinliik saglanmis olmaktadir.

Adresleme modlar1 kisminda kullanilan sorulardaki animasyonlar genel soru formati ile ilgili movie clip
eklenerek hazirlandi. Sorudaki animasyon izletildikten sonra, soru sorularak Ogrencilere hatirlatma
yapilmaktadir. Sorulan sorunun énemli kismi soru ekraninda goriintiilenerek dgrenciye kolaylik saglanmaktadir.
Son olarak dgrencinin cevapladigi sorulardan kag tanesinin dogru kag tanesinin yanlig oldugunun verildigi sonug
boliimii hazirlandi. Bu bdliimde animasyon bulunmamaktadir. Flash programinin kod ortami kullanilarak dogru
ve yanlig soru adedi hesaplandi.

Wortrol  Adras  Veri
Yolu Yol Yolu

Ballek
— /e — . fdres

. . 2612 |oo
ISLEMCI

o1
02
PC IR 02
P
05

ALU
o8
AC o
0z

Foz0

03
oA
0B
MER MAR FO20 |gg
w
- i3
oF
10
1
om0t |4

ADD AC,[12] komutunun islevisinde MAR registerinin 12 nolu Bellek adresini gistermesinden
sonra ne yapilmasi gerekir?

[71A) 12 adresindeki data islemei'ye getirilir ©€) Komut iglemi sona erer.PC'nin gisterdigi
komut ilemeye baglar
[ B) 12 adresindeki veri ile AC™nin igerigi [] D) Dolayh adresleme metodu geredi 12 nolu adresin
toplanir gosterdigi adresteki data Iglemei'ye getirilir
e Animasyonu tekrarla
Onay

Sekil 5. Animasyonun belirli bir adim1 hakkinda sorulan soru drnegi.

SONUC VE DEGERLENDIRME

Bilgisayar donanimi ya da bilgisayar sistemleri derslerinde dgretilen mikroislemciler konusunda dgrencilerin
islemcinin temel anlamda yapisal igleyisini kavramalari, 6zellikle yazmaglar aras1 ya da yazmaglarin ana bellek
dokiiman bu ¢alismada hazirlandi. Mikroislemciler dersinin WEB tabanli ¢oklu ortam &gretiminde kullanilmak
lizere hazirlanmis egitim materyalinin, bircok olumlu yonii bulunmaktadir. Ayrica sorularin animasyonla
hazirlanmasi olaylari ezberleme yerine WEB tabanli ¢oklu ortamla &gretim, 21. yiizyilda egitim kurumlarinda
giderek 6nem kazanacak ve egitimciler tarafindan da kullanilacaktir. Bundan sonraki ¢aligmalarda zeki dgretim
sistemi kullanilarak, animasyonlarin yaninda simulasyonlar ile hazirlanmig dokiimanlar olusturulacaktir.
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BIiLGi TEKNOLOJILERININ OGRENIiM ALANI PLANLAMASINA ETKILERI -
ILKOGRETIM OKULLARININ DERSLIK VE KUTUPHANE MEKANLARI
ORNEGINDE

Mehtap OZBAYRAKTAR
Yrd. Dog. Dr. Kocaeli Universitesi Miih. Fak. Mimarlik Boliimii, e-mail: tutashte2@yahoo.com

GiRiS

Teknolojinin toplum hayatina getirdigi yeniliklerle birlikte farkli bina tiirleri ortaya ¢ikmig, pek ¢ok binanin
standartlar1 degismistir. Degisen standartlara gore binalarin planlamalar1 gézden gegirilmis, mekanlar1 yeniden
tanimlanmustir. Teknolojiye uygun olarak degisen ve mekanlari yeniden tanimlanan bina tiirlerinden biri de
egitim binalaridir.

Bir goriise gore egitim mekan1 olarak okul, insanin cevresindeki degisimlere ayak uydurmak {izere birey
davraniglarini degistirmek ve yeni davranislar kazandirmakla yiikiimliidiir. Bu yiizden okulun; hem ¢evredeki
gelismelere uyum saglayacak, hem de ¢evredeki gelisme ve degismeleri olusturabilecek yeterlilige sahip olmasi
gerekmektedir [1].

Burada egitim mekanin;

Egitime bir arka plan, bir barinak, bir tanim ve giivence verebilen bir mekan
Egitimi organize eden, fiziksel olgu olarak mekan

Egitim etkinligi sirasinda bu siireclerin tanimlandig1 mekan

Egitime bir arag olarak katilabilen mekan

Egitimin bir 6gesi, hammaddesi yada bir katki maddesi olarak mekan

vb alternatiflerde tanimlamak olasidir [2].

Egitim binalariin yukaridaki islevleri yerine getirecek olmasi; bilim ve teknolojideki gelismelerin egitim
mekanina bilgisayar, televizyon, egitim amagli uydu yaylari, diz iistii bilgisayar, internet, kablosuz teknolojileri
sokmasi; egitim felsefelerinin ve egitim metotlarinin degismesi egitim mekanlarinin yeniden diizenlenmesini
zorunlu kilmaktadir.

Teknolojinin egitim binalarinin igine girmesi, egitim binalar1 planlamasi agisindan ¢esitli problemleri de
beraberinde getirmektedir. Bu problemleri genel olarak agagidaki sorularla somutlagtirmak miimkiindiir:

. Yeni mekan tanimlamalari nasil olmustur?
. Gelisen bilgi teknolojileri, 6grenme mekanlarinda ne gibi degisiklikler yapnustir? Ogrenme mekam
icin yeni modeller gelistirilmis midir? [3]

Yeniden tanimlanan egitim binalarinda teknolojik olanaklarin en ¢ok kullanildigi 6grenme mekanlari, sinif ve
kiitiiphane mekanlaridir. Bu konularda akla gelen sorularin cevaplari, yapilan arastirmalarda ve tasarimlarda
yatmaktadir.

SINIF MEKANI
Teknolojinin getirdiklerine uygun olarak okul planlamasini diisiinen mimarlar, 6ncelikle “sinif planlamas1” ndan

CLINTY

ise baslamislardir. Buna gore “bilgi teknolojilerinden daha fazla yararlanmak i¢in siniflar nasil planlanmalidir”,
sinif diizeni, uygun oturma ve ¢aligma mekanlart nasil olmahdir”, “dlgiileri ne olmalidir”, konularinda yogun
olarak c¢aligmaktadirlar [4].

Bruabaker , yeni tasarlanacak okullarda “Fen laboratuarlarinin kismen yenilenmesi, “biyoloji, kimya, jeoloji, ve
fizik laboratuar1” olarak smirlandirilmasi, bilgisayarlarin biitiin laboratuarlarda kullanilmasi.”, “Teknolojinin
biitiin atdlyelerde yenilenmesi”, “Siniflarin eksikliklerinin giderilmesi. Kiiciik, orta ve biiyiik siniflar olarak
yenilenmesi” nden bahsetmektedir. 21. yy’a uygun planlamanin esnek mekanlardan gectigini belirtmektedir.
O’na gore “mekan acik oldugunda, odalarin sabit bir planlamasi olmadiginda ve mekanik-elektrik sistemlerin
yeni gelismelere uyumu kolay oldugunda” esnektir. Kiiciik gruplar icin “turf” dedigi bireysel 6grenme mekanlari
gelistirmigtir. Turf: 5 6grencilik, ofis bilylikliigiinde, her 6grencinin kendi basina caligmasini yapabilecegi,
projesini hazirlayabilecegi mekandir. Ayrica okulda 10-25 6grencilik orta bityiikliikte siniflar bulunmalidir [4].

OECD’nin 1995 yili raporunda “gelecegin okulunda 6grenme mekanlarinin tanimlari” yapilmis, teknolojiye gore
okullarda meydana gelen degisimler siralanmustir. Rapora gore smiflar, bilgi teknolojilerinin getirdigi
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yeniliklerle degismis, yeni ve miifredatin gerektirdigi esneklige sahip laboratuarlar tasarlanmistir. Tagimabilir
bilgisayarlar okulun esneklik, artan mekan ihtiyaglar1 gibi problemlerini ¢ézmiistiir. Bugiin bile ¢ok az okulda,
smif icinde 6grenciye birebir bilgisayar imkani saglandig1 i¢in, uzmanlar bu tiir ihtiyaglarin ancak “Sinif i¢inde
ek mekan”, “Isbirligini ve proje tasarrmimi arttirici dnemli konular {izerinde diisiinmek”, “Ogrencilere siif
diizenleme 6rnekleri sunmak” gibi fikirlerle ¢oziimlenecegini diisiinmektedirler [3].

Moore, okullarda basariyr arttiran etkili bir mimari model {izerinde ¢alismistir. O’na gore okul planlama
standartlarinda 6grenme mekani da ¢esitlenmistir:

1.Esnek-uyarlanabilir 6grenme mekanlari: Esnek 6grenme mekanlarinin okula daha yiliksek devam ve derslere
katilim sagladigi aragtirmalarla kanitlanmigtir. Artik okullar artan sayilari, egitim felsefesi ve toplumun ihtiyag

duydugu degisiklige uyum saglamalidir.

2.Aragtirmalar temel egitim okullarinda 3 6grenme mekanina ihtiyag¢ duyuldugunu gostermektedir:

. Esnek-gelencksel ana mekan
. Sanat ve bilim i¢in mekan
. Bazen birebir ya da sessiz ¢alisma igin pencere kenarinda koseler

3. Smnif iginde tekli, ikili, ara¢gh sunumlarda kullanilmasi i¢in ¢ok sayida ek 6grenme mekanlarina  ihtiyag
vardir. Bunlar ayn1 zamanda 6grenme mekanini da ¢esitlendirmek i¢indir.

4. Genis stiidyolar: Okullarda yapilan testler ¢ok sayida mekani igeren “genis stiidyo” modelini ortaya
¢ikarmistir. Bu mekan bireysel proje iliretme merkezi, ¢alismalarin sergilendigi galeri, genis proje masalari,
toplant1 mekanlarindan olusan biiyiik bir mekani igermektedir [5].

Hamaty ve Lines, ¢aligmalar1 sirasinda gelecegin okullarinda katilimli hizli &grenme icin esnek siif
mekanlarina ihtiya¢ oldugunu bulmugslardir. Boylece, 6grenciler egitime daha aktif olarak katilacaklardir.
Mekan iginde farkli fonksiyonlara hizmet eden mekan ve baglantili ¢alisma merkezleri diisiiniilebilecektir.
Ozellestirilmis mekanlarda dgrenciler uzun dénemli projeler iiretebilecekler, hayat boyu 6grenme yeteneklerini
gelistirebileceklerdir [6].

1989-1990 yillar arasinda New-York mimarlar odasi ve 6zel egitim kurumlari tarafindan “New York i¢in yeni
okullar” bagligi altinda okul tasarimi yarigmasi agilmistir. Yarigmada okullarin cesitli biiyiikliikte odalar,
baglantili siniflar, kiiglik tartisma gruplart ve toplantilar i¢in mekanlara ihtiya¢ duyuldugu iizerinde durulmustur.
Ayrica tasarlanan okullarda “siniflar, ¢esitli kullanimlara uyum saglamak igin yeterince esnek olmalidir”
denmistir [7].

Bir bagka arastirma, teknolojiden yararlanma gerekliligi ile, egitimde ayr1 brans derslikleri kullanma yerine,
bireysel Ogrenime imkan veren, i¢inde biitiin egitim faaliyetlerini barindiran  dersliklerin olusturulmasini
giindeme getirmistir. Bu mekanlarin amaci 6gretmen ve &grencinin ihtiyact olan arag ve kaynaklari sunarak,
Ogrenciyi yaratict ve {iretici faaliyetler i¢ine g¢eken bir gevre olusturmaktir. Bu dersliklerde, geleneksel
dersliklerde bulunmayan boliimler bulunmaktadir. Dersligin duvarina yerlestirilmis, gesitli elektronik ekipman,
ekran, perde, aydinlatma ve ses tesisatini iceren bdliim bunlardan biridir. Ogretmenler elektronik ekipmam
derslikten kontrol edebilmektedir [8].

Tokman ve Yamagli’nin arastirmalarina gore okul, ayni zamanda cevresel gereksinmelere de cevap vermeli,
bdylece gevresi ile biitiinlesmelidir. Bu baglamda yas gruplarina ve kullanicilarina gore degiskenlik gdsteren
gereksinimlerin  dogru belirlenmesi, binanin gerektirdigi tim fonksiyonlar; egitim, 6gretim, spor, yonetim,
sosyal ve kiiltiirel etkinlikler gibi islevlerin her biri i¢in gerekli mekanlar ve bu mekanlar arasindaki iligkiler de
dikkate alinarak planlanmalidir. Bina tasariminda “ideal bir islev modeli” ni bigimlendiren gostergeler asagidaki
alanlarda irdelenmelidir:

1. Smifin, esnek bir tasarimla farkli ders igeriklerine gore degisebilen dzelliginin olmasi yaninda biiyiik
yada kii¢iik grup ¢alismalarina izin verebilmesi

2. Mevcut ilkdgretim yapilarindaki bina tasarimina ait elestirilerin toplanarak degerlendirilmesi

3. Mekan planlamasini yonlendiren oturma diizeni olasiliklar1 ve farkliliklarinin degerlendirilmesi

4. Ogretmenin konumu ve 6grencilerin ihtiyaclarina gore derslik planlar gelistirilmesi

5. En az ve en ¢ok tercih edilen kullanici ve donanimlarin yerlerinin degerlendirilmesi

6. Bilgisayar destekli 6grenim olanaklarina bagl olarak egitim sistemine uygun yeni ve 6zel tasarimlar

gerektiren mekanlarin gerekliligi [9]

Copyright © The Turkish Online Journal of Educational Technology 2002 102



The Turkish Online Journal of Educational Technology — TOJET July 2005 ISSN: 1303-6521 volume 4 Issue 3

Karabey, egitim binalarin1 gelecege aktarmak isteyen {ilkelerin planlamalar1 i¢in modiiler bir tasarim
onermektedir. Bdylece egitimde grup calismalari yapilabilecek, daha biiyikk dersliklere ihtiyag
duyulabileceginden dersliklerin en az bir duvarinin sokiiliip farkli bigimde yeniden kullanima izin verilebilecek
olmasi 6nemlidir. Sokiilebilir duvarlarin ana tesisati tagimamasi gerekir. Tesisat, dis duvarlara ve/veya asma
tavan i¢ine alinabilir [10].

Ozetlenecek olursa “gelecegin sinif mekanlar1” iizerine yapilan arastirmalardan da anlasildigi gibi bilgi
teknolojilerinin ve bununla birlikte degisen miifredatin gerektirdigi mekanlarin “esnek mekanlar” oldugu
goriilmektedir. Aragtirmalar sonucu “esnek mekan” tiirleri de ¢esitlenmis ve gelistirilmistir:

Sinif iginde boliiciiler yardimu ile yapilan esnek mekan

Mekandaki girinti ve ¢ikintilardan yararlanarak elde edilen esnek mekan
Tekli- ikili-aragh sunumlar igin gerektiginde birlestirilebilen esnek mekan
Gerektiginde koridorla birlestirilebilen esnek mekan [11]

Yukaridaki aragtirmalar dogrultusunda ilkdgretim binalarinin simif mekanlarina bakildiginda ise, asagidaki
sonuglarla karsilagilmaktadir (Tablo 1):

. 1998 oncesinde yapilan Ilkokul ve ortaokul planlarinda siirekli kullanilan simif mekani, tek tip
kullanima izin vermektedir.
. 1997 yilinda uygulamaya konulan 8 yillik kesintisiz temel egitim reformu ile egitim felsefesi degigmis,

yeni projeler tasarlanmistir. Fakat tasarlanan projelerde 6zellikle sinif mekanlarinin esnek olmadigi tespit
edilmistir. Mekanlar “tek tip kullanima izin vermekte, degisiklik sira diizenlerinin degismesi ile saglanmaktadir.

. Tiirkiye’de 1990 sonrasinda tasarlanan 6zel okullarda teknolojik gelismelere uyumlu esnek sinif
mekanlarina rastlanmaktadir.
. 20. yy baglarinda bilimsel ¢aligmalarla gelismeye baglayan esnek mekan kavramina, Avrupa ve

Amerika’daki ilkogretim  okullarinda biiylik 6nem verildigi gorilmektedir. Okul gibi, siniflar da farkli
kullanimlara imkan vermektedirler. Gerektiginde birlestirilmekte, farkli etkinlikler ayn1 6grenme mekaninda
diizenlenebilmektedir. Siniflar gelecegin kullanimi da diisiiniilerek yapilmaktadir [11].

Tablo 1. Tlkdgretim okullarinda sinif mekani

Okul Tipi Okul Okul Plant Aciklama
Adi
—
Hen B
2o
2=
: =2
2 |22 -
°F | E% -
g3 R
522
= ‘é’ S [10] Gerektiginde koridorla
Z 5 Q . birlestirilebilen esnek mekan
3 D=
5] - >
=< X o5 = 0 —
°g = g% .
R 2 553
© K
= é =8 [10] Gerektiginde koridorla
8 s £ birlestirilebilen esnek mekan
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25

£=g -

3] =

=] 2z -
2 - 8
% § E 81 Boliiciiler yardimu ile yapilan
o = IR [12]
= Saz esnek mekan

EFER

2% 2

(ORG] & N

£ .2

522 -

=5 g [13]

é (i Mekandaki girinti ve c¢ikintilar
A 2E¥Q yardimi ile elde edilen esnek
[an) S T S
< A <™ mekan

£

32

o

¢ -

= ”

g =

20 [13]

=

?3 T% Tekli- ikili- ara¢li sunumlar igin
CDQ S E gerektiginde birlestirilebilen
< {3 = _ esnek mekan

EE€E

SES

§ T g -

kY .

[=} -
= g B
=} s O
= 2 % @ [14] Gerektiginde koridorla
é é 5 &) birlestirilebilen esnek mekan
KUTUPHANE MEKANI

Teknolojinin gelismesi ile geleneksel kiitiiphane kiiltiirii de degismis, kiitiiphaneler “bilgi merkezi” adini
almistir. Bu konuda c¢alisan pek ¢ok mimar “kiitiiphane” tamimini yeniden yaparak okul kiitiiphanelerini
tasarlamiglardir.

Bruabaker, okul kiitiiphanelerini okullarin olanak merkezleri olarak tamimlamaktadir. Ogrenciler ve aileleri orada
pek ¢ok imkanin oldugunu bilecekler; eger bilgiye oradan ulagilamiyorsa, kiitiiphane personeli devlet ve diinya
kiitiiphanelerini tarayabilecektir. Bu sekilde biitiin okullarin igbirligi miimkiin olabilecektir. Bu agidan tiim okul;
kiitiiphane, bilgi merkezi, 6grenme merkezi, medya merkezi tanimim en iyi gelistirecek yerler olacaktir. Egitim
malzemeleri tim okula dagitilacak, bilimsel kitaplar, periyodikler, teypler, filmler, plaklar, diskler, fen
laboratuari, siniflar, aragtirma mekanlari ve ofislerinin ¢ok yakinina yerlestirilecektir [4].

Yapilan bazi master semalarinda da kiitliphane “¢dziimleme merkezi” olarak adlandirilmakta ve planlamanin
ana merkezinde yer almaktadir [4].

Bir aragtirmaya gore gelecegin okullarinda “kiitiiphane-medya merkezi” binanin egitim merkezi olacak, ¢esitli
egitim etkinliklerine destek saglayacaktir [6].

OECD’nin 1995 yili raporunda da kiitiiphanelerin artik “bilgi merkezleri” adini aldig1 vurgulanmaktadir. Cd-
rom’lar, video-diskler, net-work ile bilgi merkezleri ¢ok uzaklara taginabilmektedir [3].
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Yurt disinda yapilan aragtirmalar kitap raflari, masalar, sandalyeler, dolaplar iceren okul kiitiiphanelerinin yok
oldugunu goéstermektedir. Uzmanlar okullarda teknoloji kullanimi kadar, konfor ve esnekligin olmasi konusuna
da deginmektedir [15].

Yeni medya merkezi icin tasarimlara bakildiginda “agik mekan” diizeninin oldugu goriilmektedir. Kiitiiphanenin
icindeki kolonlar, kiitiiphane igindeki en kotii tasarimlardir. Giiniimiiz kiitiiphaneleri ¢esitli kullanimlara imkan
verebilmeli ve yeniden diizenlenmelidir. Bu merkezler, sinifi yada altyapiyr biiyiik degisiklikler olmadan yeni
teknolojilere uyarlayacak esneklige sahip olmalidir [16].

Bir goriise gore, okul kiitiiphaneleri okuyucusunu kendisine ¢eken, rahat ulagilabilir ve davetkar bir konumda
olmalidir. Hem planlamasinda hem de dis goriintiisiinde sembolik olarak ifade edilmelidir. Ayni1 zamanda

kiitiiphane toplumsal egitimin 6nemli bir pargasi olmahdir [17].

Karabey 21. yy kiitiiphanesindeki mekanlar1 asagidaki gibi siralamistir:

. Kiitiiphaneler-6grenim merkezleri; okulun omurgasi iizerinde, sakin ancak tiim yas gruplari tarafindan
kolay ulagilabilir bir konumda yer almalidir.

. Bilinen kitaplik yaninda, gorsel-isitsel egitim donaniminin gergeklesebilecegi ¢ok amacli, boliinebilir
salonlar1 igermelidir.

. Kolayca erigebilir bilgisayar kullanim olanaklari sunmalidir.

. Bireysel ¢alisma i¢in kiigiik nisler olmalidir.

. Kiigiik seminer ve toplant1 odalar1 igermelidir.

. Kiigiik yas gruplari icin yerlere de oturabilir, ayr1 bir boliimi olmalidir [10].

Ozetle, arastirmalardan goriildiigii gibi 21. yy’da kiitiiphanelerin tanimlar1 gesitlenmis , diizenleme 6nerileri de
farklilagsmustir:

. Kiitiiphaneler okullarin olanak merkezi-bilgi merkezi-medya merkezi olarak tanimlanarak, biitiin okul
kiitiiphane haline getirilmeli

. Coziimleme merkezi olarak planlamanin merkezinde yer almali

. Cesitli egitim etkinliklerine destek saglamali

. Kiitiiphane bilgi merkezi olmali, herkes tarafindan kullanilmali, konfor ve esneklige sahip olmali

. Acik mekan diizeni kurulmali, teknolojiye uyarlanacak esneklige sahip olmali,

. Okuyucuyu kendine ¢ekmeli, rahat ulasiimali ve davetkar olmali, toplum egitiminin parcas: haline
gelmeli

. Gorsel-isitsel donanimli, ¢ok amagcli, boliinebilir salonlari igermeli; bireysel ¢alisma igin kiigiik nisler

olmaly; kii¢iik seminer ve toplant1 odalari bulunmali; kiiglik yas gruplarina uygun, yerlere oturulabilen ayri bir
boliim igermeli

Aragtirmalarin  sonuglarina gore giinlimiizde Tiirkiye ve diinyadaki ilkdgretim okullarmin  kiitiiphane
mekanlarina bakildiginda agagidaki sonuglarla karsilasiimaktadir (Tablo 2):

. 8 yillik kesintisiz temel egitim okullar1 i¢in tasarlanan tip projelerde amag, okulun bir medya merkezi-
kaynak merkezi olmasidir. Cogunlukla siniflarla ayn1 koridora ve paylasilan etkinliklerle ayni yere
yerlestirilmistir. Bu durum, kiitiiphanenin hem okul hem de toplum kullanimi igin ayrildigini gdstermektedir.

. Tiirkiye’deki 6zel okul 6rneklerinde ise, artik yurt disindaki 6rneklerde oldugu gibi farkli kiitiphane
mekan1 6rneklerine rastlanabilmektedir. Kiitiiphanenin raflarla dolu siradan bir mekandan 6grenim merkezi-
kaynak merkezi tanimina dogru gitmesi ve mekanlarin buna gére diizenlenmesi umut vericidir.

. Gelismis iilkelerdeki ilkdgretim okullart kiitiiphanesi toplum kullanimina agik, kaynak merkezi- medya
merkezidir. Bulundugu yerler de gesitlidir. Ogrenciyi bu mekana gekebilecek yaratict mekan ¢dziimlemelerine
gidilmistir [11]

SONUC VE DEGERLENDIRME

Yapilan arastirmalar ve 6rneklerden de goriildiigii gibi teknolojiye gore egitim mekanlari yeniden diizenlenmis,
kokli degisiklikler yapilmustir.

Buna gore bildirinin basinda sorulan sorular kiitiiphane ve sinif mekanlar1 6rneginde asagidaki sekilde
cevaplanabilir:

1. Sinif ve kiitiiphane tanimlamalar1 degismistir:
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. Siniflar daha ¢ok etkinlige imkan vermek iizere “esnek mekanlar” a dontistiiriilmiistiir. Tiirkiye’de 8
yillik ilkgretim okullarinda “esnek mekan” doniisiimiine rastlanmamakla birlikte, 6zel okullarda bu tiir sinif
mekanlarina doniisiim baglamistir.

. Kiitiiphaneler “bilgi merkezi”, “kaynak merkezi”, “medya merkezi”, 6grenme merkezi”, “¢oziimleme
merkezi” olarak tanimlanmaktadir.

2. Sinif ve kiitiiphane planlamalari degismistir:

. Esnek sinif mekanlar1 gelistirilmis, aragtirmalarla gelistirilmeye devam etmektedir. Gelismis

iilkelerdeki farkli planlama 6rneklerinde farkli esnek sinif mekan tipleri ile karsilagilmaktadir. Tiirkiye’de ise
sadece 0zel okullarda belirli tiplerde esnek mekanlar yapildig: goriilmektedir.

. Kiitiiphaneler, gelistirilen tanimlarla esnek hale getirilmis, herkesin ulasabilecegi konuma
yerlestirilmistir. Hem okul, hem toplum bu mekani kullanabilmektedir. Daha ¢ok 6grenciyi mekana gekebilecek
yaratici ve farkli diizenlemeler yapilmaktadir.

Tiirkiye’de 8 yillik temel egitim ile baglayan degisim, e-6grenme baglaminda internet erisiminin biitiin okullara
kazandirilmaya ¢alisilmasi ile ivme kazanmistir. Fakat yine de bildiri kapsaminda ele alinan simif ve kiitiiphane
mekanlarinin, Tirkiye’de bulunan ilkdgretim okullarinda  yapilan bilimsel ¢aligmalara gére yeniden ele
alinmasi ve ¢oziimlenmesi gerekmektedir.

Tablo 2. Tlkdgretim okullarinda kiitiiphane mekan1

Okul Tipi Okul Okul Plan1 Aciklama
Adi
£
o) =
£ &
= |2 S
N = —
Z.2 |3
JEE S
= 8 220 .
Lo | O Kaynak merkezi
% 45 § 5 Siniflarla ayni koridorda
3 |0 E Kiitiphane mekani, fotokopi
o> & i
A w O =0 odasi, ofis
£
< I3
2 |5
= =
N =
2 '3 -
= .S = § —
= 83 »ah .
iV 5 0 Kaynak merkezi
9 = & Paylasilan  etkinliklerle ayni
O —= E >~ =
TSE | D yerde
Bom | EZ Kiitiiphane mekan, depo
:aﬁ
2
% -
~ = 5
E &89 -
S E3 -
5 2E 3
32 | E%s [10]
o = 4 g =X Multi medya- 6grenim merkezi
N = == .
QO RZys s Cok sayida ofis, kaynak merkezi
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e
8
£
SN
5= -
55§ B
S &
= 20/ [10] Paylasilan etkinlik merkezleri
< 2 =2 ve smiflarla ayni yerde, 6grenim
o .2 N &2 . .
5 2 2 EF merkezi/Ofisler, O0grenim
N :5 o= .
O = A SN merkezi salonu,
o
iz .
g -
= E
=
2 S 13
§ o [13] Medya merkezi Cok amaglh
P Tg salon ile ayni1 yerde Medya
‘:DQ S E merkezi, bilgisayar laboratuari,
< S ofisler
Tablo 2. ilkégretim okullarinda kiitiiphane mekani
Okul Tipi | Okul Okul Plant Aciklama
Adi
~ o — X
= g
g 3 % —
5 E & .
& = O
9 > .
ZE§ [13] Okul inde, o
= ulun  merkezinde, okulla
g < M bitii
253 utin
a S =8 Ana salon, kiiciik salon, ofis
m < 4 =
< ADO mekani
o —
E g
BES -
apn © N
O [y —
EE<
§ E é [14] Siniflarla ayni koridorda
g 3 =5 Kiitiiphane- bilgi havuzu
%D S = § Salon ve drama mekanin
K= SE3 birbirine baglayan diigey rampa
o
£
(@) —
E -
=)
23
&
=8 [14]
g _% 4:8. Sinif kanatlarinin ortasinda
= S g niglerle olusturulan farkli kaynak
an ° =
| s mekanlart
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BIiLGIi VE ILETiSiM TEKNOLOJILERININ OGRENME OGRETME SURECINE
ENTEGRASYONUNDA OGRETMENLERIN DURUMU

Yasemin DEMIRASLAN_Yasemin KOCAK USLUEL
Aras. Gor. Yasemin DEMIRASLAN
Yrd. Dog. Dr. Yasemin KOCAK USLUEL

OZET

Bu arastirmada Ilkégretim okulu dgretmenlerinin Bilgi ve fletisim Teknolojileri (BIT)’nin 6grenme 6gretme
siirecine entegrasyonundaki durumlari belirlenmeye ¢aligilmistir. Aragtirma grubu ilkdgretim okullarinda goérev
yapmakta olan 114 6gretmenden olugmaktadir. Veriler aragtirmacilar tarafindan gelistirilen bir anket araciligiyla
toplanmustir. Verilerin ¢6ziimlenmesinde yiizde ve frekans kullanilmugtir. Verilerin ¢éziimlenmesi sonucunda
ogretmenlerin  cogunlugunun bilgisayar kullanabilmesine karsin BIT’in &grenme Ogretme siirecine
entegrasyonuyla ilgili herhangi bir etkinlikte bulunmadiklar1 ve aligageldikleri yontemleri kullanmayi tercih
ettikleri ortaya ¢ikmustir.

GIRIS

Bilgisayar, mikro elektronik ve telekomiinikasyon {igliisii olarak nitelendirebilecegimiz Bilgi ve Tletisim
Teknolojilerindeki gelismeler (BIT), toplumdaki tiim alt sistemleri oldugu gibi egitim sistemini de etkilemistir.
Nitekim ISTE 1998 yilinda 6grenciler, 6gretmenler ve daha sonra yoneticiler igin “Ulusal Egitim Teknolojileri
Standartlar”m gelistirmistir. Ogrenciler icin gelistirilen standartlar, teknoloji ile ilgili temel kavram ve islemleri
bilme, teknoloji kullanimi ile ilgili sosyal, etik ve insani konulari anlama, &grenmeyi zenginlestirmede,
iletisimde, arastirmada, problem ¢dzme ve karar verme becerilerinin gelisiminde teknolojiyi etkili olarak
kullanma olarak ifade edilirken; 6gretmenler icin gelistirilen standartlar da teknoloji ile ilgili temel islem ve
kavramlari bilme, teknoloji destekli Ogrenme ortamlari planlama, tasarlama ve uygulama, O6grencinin
ogrenmesini degerlendirmede teknoloji destekli farkli degerlendirme stratejilerini kullanma, mesleki gelisim i¢in
teknolojik degisimleri takip etme ve bu konuda kendini gelistirme, teknoloji kullanimi konusunda sosyal, etik,
yasal ve insani konularla ilgili ilkeleri siifta uygulama olarak ifade edilmektedir (ISTE, 2004). Egitim
teknolojileri  standartlarnin  saglanmas: bilgi ¢aginda sahip olunmast beklenen temel becerilerin
kazandirilmasinda etkili goriinmektedir. Problem ¢oézme, elestirel diisiinme, yaraticilik, aktif ve bagimsiz
Ogrenenler olma, yasam boyu &grenme olarak ifade edilen becerilerin 6grencilere kazandirilmasinin, teknolojinin
smiftaki 6grenme etkinlikleriyle biitiinlestirilmesi yoluyla gerceklesecegi ileri siiriiliirken bunun sadece teknoloji
okuryazarlik programlarryla miimkiin olamayacag: diisiiniilmektedir. Béylece BiT’in ayr1 bir konu alani olarak
Ogretiminden, Ogretim programina entegrasyonuna dogru bir egilimin gergeklesmekte oldugu sdylenebilir.
Ayrica gii¢lendirilmis 6grenme ortamlari, siniftaki pedagojik uygulamalardaki gelisim, 6grenci 6grenmelerindeki
artis ve Ogretmenin Ogretim siirecini yonetmesindeki islevselligi konularinin géz oniine alinmasiyla birlikte
BIT’in 6grenme ve dgretme siireclerine entegrasyonu calismalarmin giderek daha da hizlandig1 goriilmektedir
(Visscher & Whild, 1997; Hakkarainen et al., 2000; Allegra, Chifari, Ottawviano, 2001; Watson, 2001;
Koszalka & Wang, 2002; Roblyer, 2003; Tubin et al., 2003).

Farkli dinamikleri i¢inde barindiran ve ¢ok boyutlu olarak incelenmesi gereken entegrasyon siirecinde 6zellikle
ogretmen faktdriiniin onemi vurgulanmaktadir. Egitimsel yeniliklerin yayilimi ve uygulanmasi biiyiik 6lg¢iide
ogretmenlerin bu yeniliklere verdigi kisisel ve bireysel anlamlara; kisaca dgretmenler tarafindan bu yeniliklerin
benimsenmesine baghdir. (Fullan, 1991; Van den Berg, Vandenberghe, Sleegers, 1999; Becker, 2001).
Nitekim, 6gretmenlerin siniflarda BIT’in kullanini konusunda kendi ilke, fikir ve yargilarini olusturduklar ve
tiim bunlarin uygulamalarini etkiledigi arastirmalarla da ortaya konulmustur (Wilson & Peterseon, 1995; Miller
& Olson, 1999; Mumtaz, 2000; Cope & Ward, 2002; Velle, McFarlene, Brawn, 2003; Galanouli, Murphy,
Gardner, 2004; Jedeskog & Nissen, 2004). Bu nedenle BIT’in 6grenme &gretme siireclerine etkili
entegrasyonu i¢in merkezi bir konumda olan 6gretmenlerle ilgili arastirmalar yapilmas: gereksiniminden yola
cikarak, bu arastrmada BIT’in 6grenme ogretme siirecine entegrasyonunda ogretmenlerin  durumlari
belirlenmeye calisilmistir.

PROBLEM

BiT’in 6grenme 63retme siirecine entegrasyonunda dgretmenlerin durumlari nedir?

ALT PROBLEMLER

1. Ogretmenlerin bilgisayar kullanma durumlari nedir?

2. Ogretmenlerin BIT uygulamalarimi kullanim diizey ve sikliklar1 nedir?

3. BIT’in 6grenme &gretme siirecine entegrasyonu ile ilgili durumlar1 konusunda dgretmenlerin goriisleri
nedir?
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YONTEM

Aragtirma, BIT’in 8grenme dgretme siirecine entegrasyonu konusunda &gretmenlerin durumlarini belirlemeye
yonelik betimsel bir galigmadir. Veriler arastirmacilar tarafindan gelistirilen “BIT’in Ogrenme Ogretme Siirecine
Entegrasyonu” anketi araciligiyla toplanmistir. Anket li¢ béliimden olusmaktadir. Birinci boliimde 6gretmenlerin
demografik 6zellikleri ve bilgisayar kullanimlariyla ilgili 6 soru, ikinci boliimde BIT uygulamalarini kullanim
diizey ve sikliklartyla ilgili 2 soru, ti¢iincii ve son bdliimde de entegrasyon siirecine iligkin 7 soru bulunmaktadir
Verilerin ¢oziimlenmesinde yiizde ve frekans kullanilmistir.

ARASTIRMA GRUBU

Arastirma grubu belirlenirken, EGITEK *te ilgili kisilerle goriisiilmiis ve 1998-2003 yillar1 arasindaki BTIE
bildiri kitaplar1 ve CD’lerinin taranmasi sonucunda BIT’in kullanildig1 okullarin isim ve adresleri almarak bu
okullarla ilgili bir liste olusturulmustur. Bu listeden segilen okullarda gérev yapmakta olan 114 6gretmen
arastirma grubunu olusturmaktadir. Arastirma grubundaki 6gretmenlerin kimlik bilgileri (yas, cinsiyet, grenim
diizeyi, brang) agagida agiklanmistir. Buna gore dgretmenlerin;

. Yaslarina gore 35’1 (%30,7) 20-29 arasi, 15’1 (%13,2) 30-39 arasi, 53’1 (%46,5) 40-49 aras1 ve 11’
(%9,6) 50 ve iizeri yaslarda bulunmaktadir.

. Cinsiyetlerine gore 95’ini (%83,3) kadm ogretmenler, 19’unu (%16,7) erkek Ogretmenler
olusturmaktadir.

. Ogrenim diizeylerine gore 24’ii (%21,4) 6n lisans, 9°u (%8,0) lisans tamamlama, 61°i (%54,5) lisans
ve 18’1 (%16,1) lisansiistii 6grenim gormiislerdir.

. Branglarma gore 46’°s1 (%40,4) Smif Ogretmenligi boliimiinde, 23’{i (%20,2) Matematik-Fen Bilgisi

boliimlerinde, 9°u (%7,9) Tiirkge-Sosyal Bilgiler béliimlerinde, 6’s1 (%5,3) Bilgisayar Ogretmenligi boliimiinde,
11’1 (%9,6) Yabanci Dil boliimlerinde, 11’1 (%9,6) Sanat boliimlerinde ve 8’i (%7) diger alanlarda gorev
yapmaktadir.

Ogretmenlerden yaslarina gore orta yas grubundakilerin (%46,5), cinsiyet bakimindan kadmlarin (%83,3),
dgrenim diizeyi bakimindan lisans egitimi yapanlarin (%54,5) ve branslara gére Siif Ogretmenligi branginda
olanlarin (%40,4) daha fazla oldugu goriilmektedir.

BULGULAR VE YORUM
1. Ogretmenlerin bilgisayar kullanma durumlari nedir?

o Ogretmenlerin 109’u (%95,6) bilgisayar kullandigini, 5°i (%4,4) ise bilgisayar kullanmadigim belirtmistir.

o Bilgisayar kullanim siireleri ile ilgili olarak 40’1 (%37,0) bilgisayar1 1-3 yildir, 47°si (%43,5) 4-7 yildir, 17’si
(%15,7) 8-11 yildir, 3’0 (%2,8) 12-15 yildir ve 1 tanesi (%0,9) 15 yildan uzun siiredir kullandiklarini
sOylemiglerdir.

Ogretmenlerin biiyiik bir kismimn bilgisayar1 kullandig1 (%95,6), bilgisayar kullanim siiresinin ise en ¢ok 4-7 yil
arasinda (%43,5) oldugu dikkati gekmektedir. Ogretmenlerin nerdeyse tamamunin bilgisayar kullaniyor
olmasinda, arastirma grubunda dile getirildigi gibi bu okullarin BIT’i kullanan okullar olmasinm etkili oldugu
diistiniilmektedir. Kullanim siiresinin 4-7 yil olmas1 da bu siirecin yeni baslamis oldugunun gostergesi olarak
kabul edilebilir.

2. (")gretn}enlerin BiT uygulamalarim kullanim diizey ve sikhklar: nedir?
Tablo 1: Ogretmenlerin BIT uygulamalarimi kullanim diizey ve sikliklarina iliskin yiizdeler

Kullanim Diizeyi Kullanim Sikhgi
Hic Orta ileri Hi¢ Arasira Sikhkla

f % f % f % f % f % f %
Kelime Islemciler 6 5,3 53 46,5 55 482 | 7 6,1 42 36,8 65 57,0
Hesaplama Tablolari 40 | 35,1 56 491 18 [ 158 | 45 [39,5| 50 439 19 16,7
Veritabanlari 82 [ 71,9 26 22,8 6 53] 90 | 789 | 20 17,5 4 3,5
Grafik ve ¢izim
programlari 74 | 64,9 34 29.8 6 53| 77 [67,5] 32 28,1 5 4.4
Masaiistii Yayimcilik 91 | 79,8 16 14,0 7 |614| 93 |81,6| 16 14,0 5 4.4
Sunum programlari 41 | 36,3 46 40,7 26 23 43 | 38,1 | 45 39,8 25 22,1
Egitim yazilim CD'leri 36 | 31,6 56 49,1 22 119,31 41 |36,0| 50 | 43,9 23 20,2
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E-posta 41 1363 | 34 30,1 | 38 [33,6| 40 [354] 30 | 26,5 | 43 | 38,1
WWW 20 |175] 42 36,8 | 52 |456| 22 [ 193 | 42 | 36,8 | 50 | 439
Internet 53 [46,5]| 37 325 | 24 |21,1 | 59 [51,8] 36 | 31,6 19 16,7
Diger 0 100 1 333 2 |66,7] 0 |00 0 0,0 4 11000

Tablo 1’e bakildiginda BIT uygulamalarim kullanim diizeyi ile ilgili olarak &gretmenlerin ¢ogunlugunun, ileri
diizeyde kullandiklarmi belirttikleri uygulamalarin “Kelime Islemci”, “www” ve “e-posta” oldugu; orta diizeyde
kullandiklarin1 belirttikleri uygulamalarin “Hesaplama Tablolar1”, “Egitim Yazilim CD’leri” ve “Sunum
programlar1” oldugu; hemen hemen hi¢ kullanmadiklarini belirttikleri uygulamalarin ise “Masaiistii Yayimcilik

programlar1”, “Veritabani programlar1”, “Grafik ve Cizim programlari” oldugu goriilmiistiir.

Ogretmenlerin BIT uygulamalarini kullanim sikliklarinin, kullanim diizeyleri ile paralellik gdsterdigi dikkati
cekmektedir. Buna gore Tablo 1’¢ bakildiginda BIT uygulamalarni kullanim sikhigr ile ilgili olarak
dgretmenlerin cogunlugunun, en sik kullandiklarim belirttikleri uygulamalar “Kelime Islemci”, “www” ve “e-
posta” oldugu, arasira kullandiklarmi belirttikleri uygulamalarin “Hesaplama Tablolar1”, “Egitim yazilim
CD’leri” ve “Sunum programlar1” oldugu, neredeyse hi¢ kullanmadiklarini belirttikleri uygulamalarin ise
“Masaiistii  Yaymmcilik programlar1”, “Veritaban1 programlar1”, “Grafik ve Cizim programlar” oldugu

gOriilmiigtiir.

3.BiT’in 6grenme 6@retme siirecine entegrasyonu ile ilgili durumlar1 konusunda 6gretmenlerin goriisleri
nedir?

Ogretmenlerin BIT’in 6grenme &gretme siirecine entegrasyonundaki durumlarina iliskin yiizdeler Tablo 2°de ve
Grafik 1°de verilmistir. Buna gore 6gretmenlerin;

e %28,8’inin “her zaman”, %41,4’iiniin ise “bazen” BIT’in 6grenme 6gretme siirecine entegrasyonuyla ilgili
olarak herhangi bir etkinlikte bulunmay1p alisageldikleri yontemleri tercih ettikleri,

o Ogretimde kullanmak igin internet kaynaklarim periyodik olarak “bazen” (%43) gozden gegirdikleri,

e Ogrencilerini iletisim, problem ¢dzme ve veri analilerinde BIT kullanimi konusunda “bazen” (%42,5)
cesaretlendirdikleri,

o Ogrencileriyle birlikte gevrimici projelere “hi¢bir zaman” (%80,7) katilmadiklari,

e Siiftaki 6gretim etkinlikleri igin “higbir zaman” (%52,2) BIT’i kullanarak dersler tasarlayip uygulamadiklar1,
e Ogrenci basarisin artirmak igin BIT’in 6gretime nasil entegre edilecegi konusunda égrencilere “higbir zaman”
(%51) model olmadiklart yoniinde goriis bildirdikleri belirlenmistir.

Tablo 2: Ogretmenlerin BIT’in 6grenme gretme siirecine entegrasyonundaki durumlarma iliskin yiizdeler

Hicbir

Ogretmenlerin BiT’in 6§renme 6gretme siirecine entegrasyonundaki Zaman Bazen | Her zaman
durumlari f % f [% f %
Ogretim siirecine BIT’in entegrasyonu konusunda herhangi bir bilgim

olmadigi i¢in aligageldigim yontemleri kullaniyorum. 33 [29,7 |46 414 |32 2828
Ogretimde kullanmak icin internet kaynaklarini periyodik olarak gézden

gegiriyorum. 32 |28,1 |49 (43,0 |33 28,9
Ogrencilerle birlikte baz1 ¢cevrimici (online) projelere katiliyorum. 92 80,7 |20]17,5 |2 1,8
Siniftaki 6gretim etkinlikleri igin BIT’i kullanarak dersler tasarliyor ve
uyguluyorum. 59 52,2 |44 1389 |10 |88
Siniftaki 6gretim etkinliklerinde BIT’i kullandigim derslerin sonuglarini

degerlendiriyorum. 69 62,2 126234 |16 14,4
Ogrencileri iletisim, problem ¢ézme ve veri analizlerinde BIT’i kullanmalar1

konusunda cesaretlendiriyorum. 36 |34,0 [45]42,5 |25 23,6
Ogrenci bagarisim artirmak i¢in BIT’i 6gretime nasil entegre edecegimi
biliyorum ve bu konuda §grencilere model oluyorum. 51 |51,0 |33]33,0 16 [16,0
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Grafik 1: Ogretmenlerin BITin 6grenme 6gretme siirecine entegrasyonundaki durumlarina iliskin yiizdeler

SONUC VE ONERILER
Aragtirmada elde edilen sonuglar asagida 6zetlenmistir:

o Ogretmenlerin neredeyse tamam bilgisayar kullanmaktadir.

e Ogretmenlerin, BIT uygulamalarindan Kelime Islemciler, www, e-posta, Sunum programlari ve Egitim
yazilim CD’lerini kullanim diizeylerinin yiiksek oldugu ve siklikla kullandiklari,

e Masaiistii Yayimecilik, Veritabanlari, Grafik ve ¢izim programlarini ise hemen hemen hig

kullanmadiklari belirlenmisgtir.

o Ogretmenlerin ¢ogunlugunun bilgisayar kullanabilmesine karsin BIT’in 6grenme dgretme siirecine
entegrasyonuyla ilgili herhangi bir etkinlikte bulunmadiklar1 goriilmiistiir.

BiT’in okullarda uygulanmasi konusunda yapilan tim caligmalarin bulustuu ortak nokta BIT’in 6grenme
Ogretme siirecine etkili entegrasyonu i¢in 6gretmenlerin gerekli bilgi ve becerilere sahip olmalart kosuludur.
(Cope & Ward, 2002; Galanouli, Murphy, Gardner, 2004; Jedeskog & Nissen, 2004). Bu amagla MEB’nca
gerceklestirilen hizmet ici egitimlerde, 6gretmenlere somut Orneklerin sunuldugu seminer ve kurslarin
diizenlenerek BIT becerileri konusunda &gretmenlerin siirekli egitim ve gelisiminin saglanmasi gerekmektedir.
Yine bu siire¢ igerisinde okul yonetiminin destekleyici bir tavir igerisinde olmasi ve dgretmenlere entegrasyon
icin gerekli kaynaklar1 saglamasi énemli gériilmektedir. Ayrica dgretmenlerin BIT’in 6grenme dgretme siirecine
entegrasyonuyla ilgili etkinliklerde bulunabilmeleri i¢in 6gretmen yetistirmeden sorumlu tiim orgiitlerin 6zellikle
de MEB ve iniversitelerin BIT’in 6grenme 6gretme siirecine entegrasyonunu gerceklestirmek iizere isbirligi
yapmalarinin 6nemli oldugu ileri siiriilebilir.
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ABSTRACT

The main objective of this research is to investigate whether the technological sources, such as video, increase
the success in education. For this purpose, two groups, control and experimental were selected, then traditional
teaching method was used for control group while technology supported, video, teaching method was used for
the experimental group. The results were evaluated statistically, with SPSS, and it was observed that success of
the students was increased with technology supported teaching method.

Key words: Technology education, assessment of success, t statistics

OZET

Bu aragtirma, teknolojik kaynaklarin egitimde kullanilmasinin &gretim siirecinde bilginin edinimine ve bagarinin
arttirilmasina yardimer oldugunu goéstermek igin yapilmistir. Ayni dersi alan iki sinifin biri kontrol grubu, digeri
deney grubu olarak secilmigtir. Kontrol grubuna klasik Ogretim yapilirken, deney grubunda ders sinifta
anlatilirken video ¢ekimi yapilmis, yapilan ¢ekim CD olarak gogaltilarak grencilerin kullanimina sunulmustur.
Deney grubundaki dgrencilerin dgretim iiyesi ile siirekli Internet {izerinden etkilesimi saglanmis gelen sorular ve
yanitlar gruptaki tiim &grencilere ulastirilmistir. Bu ¢alisma siirecinde 6grencilerin dersi tekrar etmeleri, dersi
dinlememis 6grencilerin dersi dinleme olanagini bulmalari ve grubun tiim bireylerinin teknolojinin egitime
sundugu olanaklardan yararlanarak karsilikli olarak siirekli bir etkilesim i¢inde olmalar1 saglanmistir. Yapilan
caligsma ile 6grenci basarilar1 On test, donem igi testi ve son test puanlari, istatistiksel olarak karsilastirilmis ve
basarinin anlamli dl¢lide deney grubu lehinde arttigi goriilmistiir. Dolayisiyla yapilan ¢alisma bilginin egitim
teknolojilerinden yararlanarak ucuz bir maliyet ile egitimde paylasimini saglanmis, 6gretim desteklenmis ve
bagsar etkili bir sekilde arttirilmusgtir.

Anahtar Kelimeler: Teknoloji egitimi, basar1 degerlendirmesi, t testi

1. GIRIS

Bilgi toplumu, teknolojik alt yapi ile sinirsiz olarak gelismektedir. Egitimde bilgi ¢ok ¢esitli kanaldan elde
edilmesine karsilik, 6gretim tiniversitelerimizde hala siif odakli olarak klasik yapisini korumaktadir. Egitim
siirecinde bilgiye ulagmaya calisan 6grenciler, 6gretim iyelerinden ancak siniflarda yararlanabilmekte, bunun
diginda dersi tekrar etme, dinleme ya da uzun siireli ¢aligma olanagi bulamamaktadirlar. Aslinda teknolojik alt
yapinin kullanimi ile 6gretim materyalleri olan arag ve geregler zenginlestirilip, daha etkin bir hale getirilebilir.
Ayn1 zamanda bu ¢aligmalar 6gretimi pekistirecegi gibi 6gretmenlerin lizerindeki yiikiin bir par¢a azalmasina da
yardimer olacaktir. Ogrenci ile Ogretilecek konu arasindaki etkilesimin Ogrencinin anlayacagi diizeye
indirgenmesine yardime1 olan her tiir arag ve gereg egitim teknolojisinin ¢alisma alani igerisindedir. Ogretmen,
tebesir ve karatahtadan egitsel video ve sanal ortam yazilimlarina kadar genis bir yelpazedeki egitsel materyalleri
kullanabilir.(Hannafin ve Peck, 1988; Akpinar, 2004) Giinimiizde dgretimin egitim teknolojileri ile etkin bir
sekilde desteklenmesi geregine ihtiya¢ vardir. Egitim ortaminda, 6gretme-6grenme iligkisinin diizenlenmesi,
egitilenin 6grenmeye giidiilenmesi, 6grenmenin kolaylagtirilmasi i¢in gereken her tiirlii aracin, gerecin nasil
kullanilacagini, nasil saglanacagini ya da hazirlanacagini egitim teknolojileri arastirir. (Basaran, 1996, s. 190) Bu
nedenle, egitim teknolojilerinde en 6nemli faktor egitimi destekleyen teknolojilerin ya da arag ve gereglerin var
ve etkin kullaniliyor olmasi gerekir. Arag ve geregler, iyi bir iletisim ve gesitli duyulara hitap ettigi igin
Ogretimin daha etkili ve siirekli olmasini saglar. Bir ara¢ ne kadar ¢ok duyu organina hitap ederse o, o kadar
etkilidir. Bu nedenle, 6gretim yapilabildigi kadar, ¢esitli arag ve gerece dayanmalidir. Ara¢ ve gerecler, ayni
zamanda, Ogrencilerin konuya karsi ilgi duymalarini da saglar. Arag ve gere¢ kullanarak yapilan bir 6gretim,
ara¢ ve geregsiz yapilan bir dgretimden kat kat {istiindiir. Ara¢ ve gerece dayali 6gretimin yararli taraflari;
disardan aldigimiz izlenimlere kuvvet ve canlilik verir, 6gretimin siirekliligini saglar, dogru 6gretir, 6grenmede
gilidii saglar, gergekeidir, somuttur, degisik ve ¢esitlidir, ruhsal bakimdan zenginlestirici oldugu gibi sakincali
taraflar1 da; dil kullanmay1 azaltir, pahaliya mal olur, ¢ok ara¢ zaman kaybettirir, 6gretmenler her araci
kullanmaya hazirlikli degildir ve diisiinmeyi azaltabilir olacaktir. (Binbasioglu, 1994, s. 255-257) Egitim
stirecinde arag ve gereglerin iyi planlanmasi ve programlarin bunlara gore diizenlenmesi gereklidir. Programin
gelistirilip diizenlenmesinde hayaller icinde yiizmemek gerekir. Programlar mali imkanlarla siirhdir. Bir
programin basarisi, onun dngdrdiigii etkinliklerin yapilabilmesi igin gerekli olan maddi imkanlarin var olmasiyla
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orantilidir. Eger bir programda Ogretimin ¢esitli kaynaklardan, ara¢ ve gereglerden yararlanarak yapilmasi
isteniyorsa ve o okulda da 6grencilerin ders kitaplarindan bagka kaynaklari yoksa, o programin basari iimidi ¢ok
zayiftir. En 6nemlisi, o program, ekonomik gerceklere aykir1 olarak diizenlenmistir. Bir programda pek giizel
amagclar, yasantilar, kaynaklar, ara¢ ve geregler 6ngoriilmiis olabilir. Hatta, ¢agin en modern yontemleri yer almig
olabilir. Biitiin bu giizel ¢alismalar eger uygulama giiciine sahipse degerli olabilir. Bir amacin gergeklesmesi i¢in
gereken yasantiy1 olusturacak imkanlardan yoksun bir okul i¢in, o giizel amag gegersizdir. O halde, en giizel
bi¢cimde diizenlenmis olan bir program okulun ekonomik sartlarina uymuyorsa, o okul i¢in en kétii bir program
demektir. Yeni gelisen egitim teknolojisi alan1 da programlarimizda dikkate alinmalidir. Toplumun ihtiyag
duydugu insan giicii ile bu giicii gelistirecek gerekli yatirimlar arasinda bir iligki kurulmalidir.(Biiyiikkaragoz,
1999, s. 199)

Ogretim etkinliklerinin gorsel ve isitsel araclarla desteklenmesi teknolojik gelismelere ve tabii ki, teknolojinin
elde edilebilirligine bagli olarak giderek zenginlesmektedir. Onceleri kara tahtanin yanina tepegdz gelmis
ogretmene sirtin1 siifa donmeden tahtaya yazi veya resim aktarabilme olanagi saglamisti. Bu giin ise data
Showlar ile bilgi amnda islenip sonuglar ekrana yansitilmaktadir.(Ozden, 2000, s.193) Bilgisayar destekli
ogretimde bilgisayarlarin ve diger 6grenme ortamlarinin giiciinden yararlanmak ana hedeftir. Tiim 6grenme
ortamlarinda bilgisayarlardan yararlanmak ve onun destegiyle yapilacak ogretim ortamimin oldugunu
kabullenmek olas1 goriinmemektedir. Bilgisayar destekli egitimi kullanan iilkelerin basarilari, bilgisayarlar
dgretim destegine en uygun bigimde yonlendirmelerindendir. italya bilgisayar1 egitim amactyla kullanan ilk iilke
olarak goriiliir, fakat italyanlardan on yil sonra bilgisayar destekli egitime gecen ABD, bilgisayar destekli ve
bilgisayarla egitimde en Onde gelen iilkelerden biridir. (Baytekin, 2001, s. 152-153) Bilgisayar destekli
ogretimde, bilgisayarin dgretme siirecine 6gretmenin yerini alacak bir secenek olarak degil sistemi tamamlayict
giiclendirici bir arag olarak girmesi esastir. Bilgisayar destekli 6gretim programlarinin uygulanisi; arastirma ve
tekrar, bire bir 6gretim, problem ¢dzme ve benzetim programlart olmak iizere dort gesittir. Aligtirma ve tekrar ile
ogrencilere islenmis konularla ilgili tekrarlar yaptirilabilir. (Demirel, 2002, s. 171)

Son yilarda, ders kitaplari, kasetcalar teyp ve dil laboratuarlarinin yani sira bir gorsel-isitsel arag¢ olan video,
egitimde yerini almistir. Videonun mevcut egitim araglarina getirdigi yenilik, gorlintii ve sesin ayni anda
ogrenciye verilmesidir. Video ile yapilan egitim hem goze hem de kulaga hitap eder. Video kendi bagina
kullanildig1 gibi diger araglarla bir arada da kullamilabilir. Video, hem bir bilgi deposu hem de iyi bir gosteri
aracidir.  Ozellikle dil egitiminde vazgecilmez araglardan birini olusturmaktadir. Ornegin; Ankara
Universitesinde  iki yillik yiiksek okul dgrencisi 129 kisi iizerinde Ingilizce dersinde bilissel ve duyussal
becerilerin kazandirilmasinda yapilan deneysel ve uygulamali arastirmalarda video ile desteklenen bireysel
Ogretim yontemlerinin geleneksel 6gretim yontemine nazaran daha etkili oldugu sonucu elde edilmistir.(Demirel,
2002, s. 60) Genel olarak 6grenmede bes duyunun etkisi ve payi; Gérme duyusu % 75, isitme duyusu % 13, tat
alma duyusu % 3, dokunma duyusu % 6 ve koklama duyusu % 3 tiir.(Baytekin, 2001, s. 130) Ogrenme
konusunda yapilan arastirmalar, insanlarin O6grendiklerinin % 94 {iniin gérme ve isitme duyularn ile
gerceklestigini ortaya koymaktadir. Video hem gérme hem de isitme yoluyla 6grenmeyi saglayan bir aragtir.
Ayrica dgrenci katilimini saglamasi ve 6grenmeyi giidiilemesi gibi etkileri de 6nem tagimaktadir. Ayrica, video
programlarinin bazi O6zelliklere sahip oldugu da goriilmektedir. Videonun etkili bir 6gretim araci olarak
kullanilabilmesi i¢in 6gretmenlerin video ile egitim ilkelerini iyi bilmeleri gerekmektedir.(Biiylikkaragdz, 1999,
s. 276-277)

2. ARASTIRMANIN AMACI

Aragtirmanin amaci, teknolojiden yararlanarak gelistirilen egitimi destekleyen araglarinin basariya olumlu
katkisinin olup olmadigini stnamaktir. Ogretim siirecinde klasik 6greti disinda cesitliliginin artirilmas1 basarinin
olumlu yonde degisimine katki saglamaktadir. Bu gesitlilik ile farki teknolojik olanaklardan yararlanarak dgretim
pekistirilebilir.

3. YONTEM

Arastirmada ayni ders anlatilan iki sinif kullanilmigtir. Siniflardan biri kontrol grubu olarak secilmis ve yapilan
testler disinda haftalik 6devler verilip kontrol edilmistir. Diger sinif deney grubu olarak secilmis yapilan
aragtirmanin bi¢imi, nedeni ve siire¢ icinde yapmalari gerekenler anlatilmistir. Deney grubunda arastirma
stirecinde yapilan dersler video ¢ekimi yapilarak, CD’ye aktarilmis ve &grencilerin isterlerse bu dersi tekrar
edebilmeleri saglanmigtir. Aragtirma siiresince deney grubu dgrencilerine 6devler Internet {izerinden gonderilmis
gelen yanitlarin tiim deney grubu 6grencileri tarafindan paylasimlart saglanmistir. Bu arastirma siiresince CD
alip calistigini belirten O8renci orani ortalama % 82 dir. Arastirmada gruplarin ayni diizeyde olduklarini
belirlemek igin dnce Ontest yapilmis ve ayni diizeyde olduklari belirlendikten sonra aragtirmaya baglanmustir.
Aragtirma siirecinin olumlu yonde gidip gitmedigini kontrol etmek i¢in bir ara degerlendirme testi uygulanmis ve
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siirecin olumlu gittigi goriildiikten sonra aragtirmaya devam edilmistir. Aragtirma sonucunda gruplara sontest
uygulanmis ve basarilarda ki degisimler istatistiksel olarak incelenmistir.

4. UYGULAMA ve BULGULAR

Arastirmaya katilan dgrencilerin 25’1 deney grubu (15 kiz % 60; 10 erkek % 40), 35’1 kontrol grubu (17 kiz %
48,6; 18 erkek %51,4) dur. Toplam 60 Ogrencinin 41’1 (% 68,3) dersi l.kez, 19’u (% 31,7) dersi 2.kez
okumaktadir. Deney grubundaki 25 6grenciden 17°si (% 68) dersi 1.kez, 8’1 (% 32) 2.kez okumaktadir. Kontrol
grubundaki 35 6grenciden 24’1 (% 68,6) dersi 1. kez, 11°1 (% 31,4) 2.kez almstir.

Tablo 1. Deney ve Kontrol grubu 6grencilerinin ii¢ testten aldiklar1 puanlarin dagilim

Puanlar 0 |5 |10 (15 |20 |25 |30 |35 |40 |45 |50 |S5 |60 |65 |70 |75 |80 |85 [90 |95 |100
Deney Ontest 517]6[5]1]1

Kontrol Ontest 4 | 4 [11]6]7]2]1

Deney Degtesti 1 2 31211214 (2|3]3 1 1
Kontrol Degtesti 3 14 514111717 1)1 1|1

Deney Sontest 1 1 1]1]6]4]|1]3 7
Kontrol Sontest 1 4 2133|162 [4]2]1]1]1 4

Deney ve kontrol grubu 6grencilerinin yapilan ii¢ testte de aldiklar1 puanlarin sikliklar1 Tablo 1 de gosterilmistir.
Puanlarin yogunlastig1 araliklar acisindan ogretim siireci gelistigi halde bu gelisimin teknolojik olanaklarla
desteklendigi durumlarda daha da olumlu olarak arttig1 goriilmektedir.

Tablo 2. Deney grubu égrencilerinin cinsiyete gore ortalamalari

[DENEY Grubu o Std. Std. Error
istatistikleri CINSIYET | N | Mean | Deviation Mean

oviesr e Pitusl o b
PEGTESTL o Tsnso [ ania 7w
SONTEST 1o w0 | iaas | o0

P<0,05 i¢in, deney grubu 6grencilerinde cinsiyetlere gore basart puanlar1 ortalamasi agisindan yapilan {i¢ testte
de aralarinda bir fark olmadigi gorilmiistiir. Yapilan testler ortalamalar farki igin istatistiksel olarak
incelendiginde ontest sonucunda (t= -1,167; df=23; Sig(2 tailed)=0,255) degerlendirme testi sonucunda (t= -
1,247; df=23; Sig(2 tailed)=0,225) ve sontest sonucunda (t= -0,919; df=23; Sig(2 tailed)=0,368) oldugu
gOriilmiigtiir. Bu ise ii¢ test i¢inde ortalamalarinin birbirinden farkli olmadigi anlamina gelir. Tablo 2’de de
goriildiigi gibi deney grubu 6grencilerinin cinsiyetlere gore ortalamalar1 arasinda anlaml bir fark yoktur.

Tablo 3. Deney grubu égrencilerinin dersi kacinci kez okuduklarina gore ortalamalar:

DENEY Grubu Std. Std. Error
Istatistikleri KACKOKU| N | Mean | Deviation Mean
T S
e 0
SONTEST T I Y 0 R N 5

P<0,05 igin, deney grubu 6grencilerinin dersi birince kez okuyuslari ya da ikinci kez okuyuslari agisindan basari
puanlar1 ortalamalart ile karsilagtirildiginda yapilan {i¢ testte de aralarinda bir fark olmadigi goriilmiistiir.
Yapilan testler ortalamalar farki igin istatistiksel olarak incelendiginde 6ntest sonucunda (t=-0,075; df=23; Sig(2
tailed)=0,941) degerlendirme testi sonucunda (t= -0,523; df=23; Sig(2 tailed)=0,606) ve sontest sonucunda (t= -
1,065; df=23; Sig(2 tailed)=0,298) oldugu goriilmiistiir. Bu ise ii¢ test i¢inde ortalamalarinin birbirinden farkli
olmadig1 anlamina gelir. Tablo 3’te de goriildiigii gibi deney grubu dgrencilerinin dersi birinci kez okuyuslarina
ve ikinci kez okuyuslarina gore ortalamalari arasinda anlamli bir fark yoktur.
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Tablo 4. Kontrol grubu égrencilerinin cinsiyete gore ortalamalar

KONTROL Grubu CINSIYE Std. Std. Error
Istatistikleri T N [ Mean | Deviation Mean
ovisr g[Sl Te | L
PECTESTI T T 5K I AT MY
SONTEST b Tie o033 | 250|520

P<0,05 i¢in, kontrol grubu 6grencilerinde cinsiyetlere gore basar1 puanlari ortalamas: agisindan yapilan iig testte
de aralarinda bir fark olmadigi gorilmiistiir. Yapilan testler ortalamalar farki igin istatistiksel olarak
incelendiginde ontest sonucunda (t=0,719; df=33; Sig(2 tailed)=0,477) degerlendirme testi sonucunda (t= -0,324;
df=33; Sig(2 tailed)=0,748) ve sontest sonucunda (t=0,191; df=33; Sig(2 tailed)=0,850) oldugu goriilmiistiir. Bu
ise {i¢ test i¢inde ortalamalarinin birbirinden farkli olmadigi anlamina gelir. Tablo 4’te de goriildiigii gibi kontrol
grubu 6grencilerinin cinsiyetlere gore ortalamalar1 arasinda anlamli bir fark yoktur.

Tablo 5. Kontrol grubu égrencilerinin dersi kaginci kez okuduklarina gére ortalamalar

KONTROL Grubu KACKO Std. Std. Error
Istatistikleri KU N | Mean | Deviation Mean
ONTEST o i ooy %
ST R o
SONTEST étzz ﬁ‘ gjﬁé ;:Z ‘6‘;;8

P<0,05 i¢in, kontrol grubu 6grencilerinin dersi birince kez okuyuslari ya da ikinci kez okuyuslart agisindan
basar1 puanlari ortalamalart ile karsilastirildiginda yapilan ii¢ testte de aralarinda bir fark olmadig1 goriilmiistiir.
Yapilan testler ortalamalar farki igin istatistiksel olarak incelendiginde ontest sonucunda (t=0,392; df=33; Sig(2
tailed)=0,698) degerlendirme testi sonucunda (t= -0,294; df=33; Sig(2 tailed)=0,770) ve sontest sonucunda
(t=1,284; df=33; Sig(2 tailed)=0,208) oldugu goriilmiistiir. Bu ise {i¢ test i¢ginde ortalamalarimin birbirinden farkli
olmadig1 anlamina gelir. Tablo 5’te de goriildiigii gibi kontrol grubu dgrencilerinin dersi birinci kez okuyuslarina
ve ikinci kez okuyuslarina gore ortalamalar: arasinda anlamli bir fark yoktur.

Tablo 6. Deney grubu 6grencilerinin testlere gore ortalamalari

DENEY Grubu Std. Std. Error
istatistikleri Mean N Deviation Mean
Pair 1 (")N}"EST 13,60 25 6,70 1,34
DEGTESTI 52,60 25 19,53 3,91
Pair 2 ONTEST 13,60 25 6,70 1,34
SONTEST 81,80 25 16,39 3,28
Pair 3 DEGTESTI 52,60 25 19,53 391
SONTEST 81,80 25 16,39 3,28
Tablo 7. Deney grubu dgrencilerinin testlere gire ortalamalar farki icin t testi
DENEY Grubu Istatistikleri Sig.
(2-
Paired Differences t df | tailed)
Std.
Erro 95%
r Confidence
Mea | Std. | Mea | Interval of the
n Dev. n Difference
Lowe
r Upper
Pair | ONTEST - 15,0 - -
1 ) 39,0 0 3,00 4520 -32,81 13.0 24 | 0,000
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DEGTES
TI
ONTEST

Pair | - - 15,0
2 SONTES | 68,2 0
T
DEGTES
Pair | TI - -
3 SONTES | 29,2 4
T

3,00 74.39 -62,01 2.8 24 | 0,000

16,9 -

3,39 36.20 -22,211-8,6 | 24 | 0,000

Deney grubu dgrencilerinin yapilan iic testte gdre ortalamalar farki istatistiksel olarak incelendiginde ONTEST-
DEGTESTI, ONTEST-SONTEST ve DEGTESTI-SONTEST arasinda ortalamalarinin  farkli  oldugu
gOriilmiigtiir. Tablo 6 incelendiginde de goriilecegi gibi testlerden elde edilen basar1 puanlarinin ortalamalari
birbirinden oldukga farklidir.

Tablo 8. Kontrol grubu iigrencilerinin testlere giire ortalamalar

KONTROL Grubu Std. Std. Error
istatistikleri Mean | N Deviation Mean
Pair 1 (")N"{EST 12,57 | 35 7,61 1,29

DEGTESTI 31,71 | 35 19,70 3,33
Pair 2 ONTEST 12,57 | 35 7,61 1,29

SONTEST 61,03 | 35 21,84 3,70
Pair 3 DEGTESTI 31,71 | 35 19,70 3,33

SONTEST 61,03 | 35 21,84 3,70

Tablo 9. Kontrol grubu égrencilerinin testlere gore ortalamalar farki icin t testi
KONTROL Grubu istatistikleri Sig.
(2-
Paired Differences t | df | tailed)
Std.
Erro 95%
r Confidence
Mea | Std. | Mea | Interval of the
n Dev. n Difference
Lowe
r Upper

Pair ONTEST - - - 3
1 ?EGTEST 19.1 15,60 | 2,64 24,50 -13,78 | -7,3 4 0,000
Pair | ONTEST - - - - 3
2 SONTEST | 48,5 18,96 | 3,20 54,97 -41.94 15,11 4 0,000
Pair ]IDEGTEST “ 12102355 | L | 2200 83| 3 | 0,000
3 SONTEST 29,3 36,54 4

Kontrol grubu égrencilerinin yapilan iic testte gore ortalamalar fark istatistiksel olarak incelendiginde ONTEST-
DEGTESTI, ONTEST-SONTEST ve DEGTESTI-SONTEST arasinda ortalamalarmin  farkli oldugu
gOriilmiigtiir. Tablo 8 incelendiginde de goriilecegi gibi testlerden elde edilen basar1 puanlarinin ortalamalari
birbirinden oldukga farklidir.

Tablo 10. Deney ve Kontrol grubu é6grencilerinin testlere gore ortalamalari

Grup Std. Std. Error
istatistikleri GRUBU N | Mean Deviation Mean
Kontrol
ONTEST erubu 35 | 12,57 7,61 1,27
Deney grubu | 25 | 13,60 6,70 1,34
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Kontrol

DEGTEST | grubu 35 13171 19,70 3,33
Deney grubu | 25 | 52,60 19,53 3,91
Kontrol

SONTEST | grubu 35 | 61,03 | 21,84 3,69
Deney grubu | 25 | 81,80 16,39 3,28

P<0,05 i¢in deney ve kontrol gruplarinin Ontest i¢in ortalamalari arasinda anlamli bir fark olmamasina karsin
(t=0,542; df=58; Sig(2 tailed)=0,590) degerlendirme testi (t=4,063; df=58; Sig(2 tailed)=0,000) ve sontest
ortalamalarinin (t=4,013; df=58; Sig(2 tailed)=0,000) birbirinden anlaml bir sekilde farkli oldugu goériilmistiir.
Tablo 10’da da gosterildigi gibi deney grubu ortalamalariin daha olumlu bir sekilde artmis oldugu
goriilmektedir.

5. SONUC ve ONERILER

Egitim teknolojileri etkin olarak egitime yansidik¢a egitimin bagarisini arttirdig1 her zaman agikga
goriilmektedir. Ancak egitimde teknoloji kullaniminin planlamasi okullarin olanaklari ile sinirlidir. Mevcut
olmayan ve desteklenmeyen arag ve gereglerle yapilmasi planlanan egitimin faydasindan ¢ok zararinin olacagi
aciktir. Yapilan arastirmada 6gretimin video ile desteklemesi isleminin 6grencilerin bagarisin1 olumlu yénde
arttirdig1 gézlemlenmistir. Yapilan ¢aligma da teknolojik egitim araglarindan gorsel ve isitsel duyulara hitap eden
video temel alinmis, 6grencilerin dersi tekrar etmeleri ve etkilesimi siirekli kilmalar1 saglanmistir. Egitimin her
asamasinda klasik 6gretinin yaninda ya da alternatifi olarak uygulanan teknolojik destekli egitimin 6grencilerin
bagarisini arttirmada etkin bir rol oynadigi yapilan aragtirmalarin hemen hemen hepsinde kendini gdstermistir.
Yapilan 6gretimler okullarin olanaklar dlgiisiinde egitim teknolojilerinin kullanilmasi ile her zaman
desteklenmelidir. Ogreti olanaklara gére planlanmali ve ekonomik olmalidir. Yapilan 6gretinin olumlu yonleri
uygulanirken, olumsuz ydnleri kontrol altina alinmaya c¢alisilmali ya da 6greti seklinden vazgecilmelidir.
Teknolojik olanaklar okullarin karsilayabilecegi uygun maliyette oldugu siirece etkin bir sekilde egitimin
hizmetinde olmali ve 6gretmenler tarafindan kullanilmalidir. Bu tiir yapilan ¢alismalarin gogu egitimin basarisini
attiracak ve bilginin kaliciligini saglayacaktir.
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OZET

Bu aragtirmanin amaci, 9. siuf fizik 6gretim programindaki “Madde ve Elektrik™ {initesinin Elektrostatik
konusunda 6grencilerin anlamakta zorluk g¢ektikleri kavramlarla ilgili, bilgisayar destekli ¢alisma yapraklarina
dayali dgretim materyali gelistirmek ve basari diizeyine etkisini belirlemektir. Arastirma, 2003-2004 egitim-
Ogretim bahar yariyilinda Sakarya ilinde ¢ok programli bir lisenin 9. sinifinda 6grenim goéren toplam 44 (22
deney, 22 kontrol) 6grenci ve dort fizik 6gretmeni ile, yarideneysel yontem kapsaminda ontest-sontest kontrol
guruplu desene dayali olarak yiiriitilmistiir. Elde edilen ontest ve sontest verileri, SPSS 11.00 paket programu ile
t-testi kullanilarak, miilakat verileri ortak goriiglere ve gbzlem verileri ise 6grencilerin uygulamaya yonelik
tepkileri dikkate alinarak analiz edilmistir. Arastirma kapsaminda, Elektrostatik konusunda 06grencilerin
anlamakta zorluk ¢ektikleri kavramlarla ilgili, bilgisayar ortaminda 6 ¢alisma yapragindan olusan CD niteliginde
bir dgretim materyali en uygun tasarim yazilimi “Macromedia Flash5” segilerek gelistirilmistir. Ayrica,
gelistirilen dgretim materyalinin uygulanmasindan elde edilen bulgulara dayali olarak; bilgisayar destekli fizik
Ogretimine yonelik ¢aligma yapraklarinin fizik alanindaki Madde ve Elektrik iinitesinin Elektrostatik konusuyla
ilgili kavramlarin 6gretiminde basarty1 yiikselten bir etkiye sahip oldugu sonucuna varilabilir. Arastirma; bu
alanda gelistirilecek benzer dgretim materyallerinin etkili bir sekilde kullanilabilmesi ve yeni materyallerin daha
nitelikli bir sekilde gelistirilebilmesi i¢in, 6gretim yazilimi tasarimeilarina ve Milli Egitim Bakanlig1 yetkililerine
yonelik oneriler belirtilerek sonlandirilmistir.

Anahtar Kelimeler: Bilgisayar Destekli Fizik Ogretimi, Caligma Yapragi, Materyal Gelistirme.

ABSTRACT

The purpose of this study is to develop teaching material based on computer-assisted worksheets for the students
at 9" grade in physics teaching who have difficulty in understanding concepts related to the Electrostatic subject
of “Substance and Electric” unit and to determine the effect of it on achievement. Research implemented in
2003-2004 spring semester in Sakarya in a MPHS (Multi-Program High School) for the 9" grade total 44 (22
experimental, 22 control) students and 4 physics teachers based on pretest-posttest control group design in the
quasiexperimental method. The obtained data of pretest-posttest were analyzed by using t-test on SPSS 11.00
package software, data of interviews were analyzed according to common views and data of observations were
analyzed according to students’ reactions related to the application. In this study, an educational material which
the students have difficulty in understanding concepts related to the Electrostatic subject was developed which
contains 6 worksheets by using computer and loaded on CD by choosing the most appropriate design software
that called “Macromedia Flash5”. The results revealed that implementing worksheets in computer-assisted
physics teaching increased students’ achievement related to Electrostatic subject of “Substance and Electric”
unit. The study was concluded in giving clarifying suggestions to the authorities of educational software about
similar materials which will be used in a more effective way and MONE in order to be developed more
qualitative new materials from now on.

Key Words: Computer-assisted Physics Teaching, Worksheets, Material Development.

GIRIS

Egitim-6gretimin niteliginin arttirilabilmesi igin, modern 6gretim teknolojilerinin kavram &gretiminde etkin
kullanimi, giin gectikge daha da 6nemli hale gelmektedir. Bu baglamda, bilgisayarlarin 6gretim ortamlarinda
kullanilmasinin en 6nemli avantajlarindan biri, ¢ok sayida duyu organina aym anda hitap ederek ogrenme
diizeyini arttirmasi ve 0grenilenlerin kaliciligini saglamasidir. Bundan dolayr animasyon, resim, canlandirma ve
ses birlikte kullanilarak 6gretim ortamlarinin geleneksellikten kurtarildifina ve 6grenme diizeyinin arttirildigina
dikkat ¢ekilmektedir (Clark ve Craik, 1992). Diger taraftan, degisik sosyal gevrelerden gelen fiziksel, biyolojik

" Bu aragtirma, Eyliil 2004’de Sakarya Universitesi Sosyal Bilimler Enstitiisii BOTE ABD’inda hazirlanan yiiksek lisans tezinden
iiretilip, 24-26 Kasim 2004 tarihleri arasinda Sakarya Universitesi’nde diizenlenen IV. Uluslararast Egitim Teknolojileri
Sempozyumu’nda sozlii bildiri olarak sunulmustur.
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ve bilissel olarak birbirlerinden farkli ozelliklere sahip Ogrencilere yonelik O6gretim ortamlarinin
yapilandirilmasinda, biiyiik dlciide teknoloji tabanli 6gretim materyallerine gereksinim duyulmaktadir. Ancak
ogrencilerin; farkli biligsel ve duyugsal oOzelliklere ve psikomotor becerilere sahip olmalari, &gretim
teknolojilerinin bireysel farkliliklar dikkate alarak gelistirilmesini zorlagtirmaktadir. Bundan dolay1, bir konunun
tiim Ogrenciler tarafindan aym diizeyde ve aymi siiregte 6grenilmesini saglayacak bir teknolojinin olamayacagi
vurgulanmaktadir (Akpinar, 1999).

Ogretim siirecinde bilginin ¢esitli sekillerde sunulmasinin gerekliligi, geleneksel dgretim arac-gereclerinin
yerine, yeni bilgi teknolojilerinin kullanilmasint 6n plana ¢ikarmaktadir (Kaput, 1991). Bu baglamda
bilgisayarlar, her 6grencinin bireysel gereksinimlerini belli oranda dikkate alarak daha genis bir 6grenci kitlesine
hitap eden 6gretim materyallerini hazirlayabilmek i¢in uygun bir kaynaktir. Bu kaynagin 6gretim siirecinde etkili
bir sekilde kullanilmasi, 6gretim materyallerinin nitelik diizeyini arttirmaktadir. Bilgisayar ortamindaki karmagsik
grafikler, animasyonlar, ses ve goriintiilerin etkilesim agisindan 6nemli oldugu belirtilmektedir. Bundan dolayz,
etkilesimli 68retim teknolojilerinde, 68renenlerin bireysel farkliliklar1 ve dgrenme sitilleri dikkate alindiinda,
Ogretim siirecinde hedeflenen amaglara ulasilabilecegi vurgulanmaktadir (Tezci ve Giirol, 2001).

Gelismekte olan iilkeler Bilgisayar Destekli Ogretim (BDO) igin gerekli donanim altyapisi caligmalarimi hizla
tamamlamaktadir (Usun, 2000). Ancak bilgisayar destekli dgretimin yayginlagsmasinda donanim yetersizliginden
sonra en O6nemli engel, nitelikli yazilim ihtiyacinin karsilanamamasidir. Milli Egitim Bakanli§i’nin okullarda
teknoloji siniflarinin kurulmasina yoénelik olarak yiiriittiigii caligmalar kapsaminda bilgisayar laboratuarlarinin
Ogretim materyali ihtiyacinin, biiyiik 6l¢lide yabanci kaynakli yazilimlarin Tiirk¢e’ye ¢evrilmis versiyonlart ile
kargilanmasi, bu alandaki arastirma ve gelistirme ¢alismalarin yetersizligini gostermektedir. Yazilim uzmanlari
tarafindan gerekli akademik 6n g¢alismalar ve aragtirmalar yapilmadan gelistirilen yazilimlar, egitsel acgidan
beklentileri kargilayacak nitelikte olmamaktadir. Bu baglamda nitelikli ve etkili bir 6gretim yazilimi
gelistirebilmek i¢in izlenmesi gereken asamalari belirten ¢aligmalarin sayisi oldukga azdir.

Bilgisayarlarin 6gretim siirecindeki etkililigi, fizik O6gretiminde de bilgisayarlardan faydalanilmasina neden
olmustur. Fiziksel sistemler, bilgisayar ortaminda modellenerek 6grencilerin bu modellerle etkilesime girmeleri
(pargalarin yerini degistirme, serbest birakma, darbe veya kuvvet uygulama vb.) istenerek, amaglanan
davranislarin kazanilmas: hedeflenmektedir (Hoffman & Schreiber, 1996). Ogrencilerin 6gretim siirecinde
ozellikle deney tabanli derslerin &gretiminde, beklenen diizeyde etkilesim saglayabilmelerinde, ¢alisma
yapraklariin etkili bir dgretim araci oldugu vurgulanmaktadir (Kurt, 2002). Ancak, c¢alisma yapraklarinin
uygulanabilmesi icin, genellikle bir laboratuara gereksinim duyulmaktadir. Ayrica Ogrencilere, deneyleri
yapabilmeleri i¢in gerekli olan laboratuar arag-gereglerini nasil kullanmalari gerektigine iligkin bilgilerin
verilmesi gerekmektedir. Bu siire¢, olduk¢a uzun zaman almakta ve bazi tehlikeli deneyler de yaralanmalara
neden olmaktadir. Bilgisayar ortaminda hazirlanan ¢alisma yapraklari, maliyetleri diisiirmesi, zamandan tasarruf
saglamasi diginda, giivenli bir deney ortami sunarak olas1 kazalar1 6nlemesi agisindan da 6nem tagimaktadir.
Bilgisayar laboratuar1 bulunan ancak deney tabanli derslere yonelik laboratuart bulunmayan okullar igin
bilgisayar destekli 6gretimde gelistirilecek calisma yapraklarina dayali uygulamalar, pratik ve ekonomik bir
¢Oziim olusturarak Ogrencilerin hedeflenen 6grenme sonuglarina ulasabilmelerini saglamak i¢in gerekli hale
gelmektedir.

Fizik o6gretiminde hedeflenen diizeyde basar1 elde edilebilmesi igin derslerin uygulamaya dayali olarak
yiiriitilmesi gerektigi Onerilmektedir. Ancak okullarimizin fiziki imkan yetersizlikleri, fizik laboratuari
uygulamalar1 agisindan yetersiz kalmalarina neden olmaktadir. Ayrica konular yetistirme kaygisindan dolay1
ogretmenlerin, yeterli fiziki imkana sahip olsalar da, bir¢ok deneyi ¢ok zaman alabilecegi diisiincesiyle
yapmadiklar1 vurgulanmaktadir (Kurt, 2002). Fizik 6gretiminin uygulamaya dayali olarak yiiriitiilememesi
sonucunda ise, 6grenciler bircok kavram yanilgisina sahip olmaktadirlar. Bu durumun, 6grencilerin fizige karsi
olumsuz tutum gelistirmelerine ve olumsuz tutumun da basar1 diizeylerinin azalmasina neden oldugu
belirtilmektedir (Mdledshe, Manale, Vorster & Lynch, 1995). Diger taraftan, bu alanda yapilan arastirmalarin
incelenmesi sonucu, fizik kavramlarinin 6gretimine yonelik ¢alisma yapraklar niteliginde gelistirilen bir
yazilimin ve uygulamasinin degerlendirilmesine yonelik bir arastirmaya rastlanmamistir. Bundan dolayi, bu tiir
bir yazilimin gelistirilmesi siirecinde izlenmesi gereken asamalar ve 6grenci basarisina etkileri bilinmemektedir.

AMAC

Bu ¢alismanin amaci, fizik 6gretiminde ‘Madde ve Elektrik’ iinitesinin Elektrostatik konusunda dgrencilerin
sahip oldugu kavram yanilgilarinin giderilmesine yonelik ‘Bilgisayar Destekli Calisma Yapraklari® gelistirmek
ve basgar1 diizeyine etkilerini belirlemektir.
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Aragtirmanin amacini gergeklestirebilmek i¢in asagidaki sorulara yanit aranmigtir:

1. Fizik 6gretiminde ‘Madde ve Elektrik’ tinitesinin Elektrostatik konusuna yonelik olarak Bilgisayar Destekli
Calisma Yapraklari nasil gelistirilebilir?

2. ‘Madde ve Elektrik’ {initesinin Elektrostatik konusunda gelistirilen Bilgisayar Destekli Caligma
Yapraklari’nin uygulandigi deney ve kontrol gruplar arasinda, ontest sonuglarina dayali olarak anlamli farklilik
var midir?

3. ‘Madde ve Elektrik’ initesinin Elektrostatik konusunda gelistirilen Bilgisayar Destekli Caligma
Yapraklar’nin uygulandigi deney ve kontrol gruplari arasinda, sontest sonuglarina dayali olarak anlamli farklilik
var midir?

YONTEM

Arastirma Deseni

Bu ¢aligmada, yar1 deneysel (quasiexperimental) arastirma deseni kullanilmistir (Tablo 1). Bu kapsamda, 6nce
deney ve kontrol gruplari olusturulmus, gelistirilen 6gretim materyali uygulanmadan 6nce gruplar arasindaki
farklilik, gelistirilen Fizik Basar1 Testi (FBT) ile irdelenmistir. Gelistirilen materyalin uygulanmasindan sonra
ise, yiiriitiilen uygulamanin 6grenci basarisina etkisi, sontest sonuglarina dayali olarak degerlendirilmistir.

Tablo 1. Arastirma deseni

Gruplar Ontest Uygulama Sontest
Deney FBT BDCYDO FBT
Kontrol FBT GY FBT

FBT: Fizik Basari Testi, BDCY: Bilgisayar Destekli Calisma Yapraklaria Dayali Ogretim, GY: Geleneksel Yontem

Orneklem

Aragtirmanin uygulanacagi 6grenci grubu ve ogretmenleri ile uygulama siiresince birlikte olunmasi gerektigi
dikkate alinarak, ulasma zorlugu yasanmayacak uygun (convenience) orneklem secilmistir. Arastirma, 2003-
2004 egitim-6gretim bahar yariyilinda Sakarya Erenler Yunus Emre Cok Programli Lisesinde 6grenim goéren ve
Fizik dersini alan 9. smiftaki 22’ser kisilik iki ayr1 9. simf dgrenci gurubu ile yiiriitiilmiistiir. Yansiz atama
yontemiyle guruplarin biri deney grubu, digeri ise kontrol grubu seg¢ilmistir.

Pilot Uygulama

Pilot ¢alisma kapsaminda, bir dnceki dgretim yilinda 9. smif diizeyinde 6grenim goéren 4 6grenci ve 4 fizik
O0gretmeni ile yiiriitiilen miilakatlar sonucu, 9. sinifta 6grencilerin fizikte en ¢ok kavram yanilgisina diistiikleri ve
anlama zorlugu ¢ektikleri konulardan birinin ‘Madde ve Elektrik’ iinitesindeki ‘Elektrik Yiikleri’ ile ilgili
konular oldugu belirlenmistir. Gelistirilen 6gretim materyali, deney ve kontrol guruplarinda yer almayan ve 9.
sinif diizeyinde 6grenim goéren 6 dgrenciye uygulanarak, uygulama siirecine iligkin aragtirmaci tarafindan yapilan

gozlem sonuglari, gelistirilen materyalin son diizeltmelerini yapmak amaciyla degerlendirilmistir. Pilot
uygulama sirasinda yapilan gbzlem siirecinde, materyalin etkililik diizeyini arttirarak basariy1 yiikseltebilecek
unsurlar gozlemlenmistir.

Pilot uygulama sonucunda; materyalin dgrencilerin ilgi ve yeteneklerine uygunlugu dikkate alinarak ve ilgi
¢ekici ve motivasyonu arttirict unsurlara daha ¢ok yer verilerek gelistirilmesi, grup ¢alismasina imkan taninmast,
bilgisayar kullanma becerisi diisiikk Ogrencilerin rahatlikla kullanabilecegi kolaylikta olmasi ve tiim
bilgisayarlarda kullanilabilecek uyumluluga sahip olmasi i¢in gerekli diizenlemeler yapilmasi gerektigini
gosteren bulgular elde edilmistir. Sonug¢ olarak, pilot uygulamadan elde edilen bulgular degerlendirilip,
gelistirilen materyale son sekli verilerek ‘Madde ve Elektrik’ {initesindeki ‘Elektrik Yiikleri’ ile ilgili, 6 deney
etkinliginden olusan bilgisayar destekli fizik 6gretimine yonelik ¢aligma yapraklari gelistirilmistir.

Veri Toplama Araclari

Ogrencilerin ‘Madde ve Elektrik’ iinitesindeki ‘Elektrik Yiikleri® ile ilgili konulardaki basarilarim1 dlgmek icin,
fizik basar testi (FBT) gelistirilerek, madde analizi yapilmig ve testin giivenirligi 0,91 olarak belirlenmistir.
Gelistirilen akademik basar1 testi, deney ve kontrol grubuna Ontest olarak uygulanarak dntest sonuglari istatistiki
olarak analiz edilip, 6grencilerin basarilar arasindaki farklilik diizeyleri belirlenmistir.

Arastirmanin yliriitiilmesinde; gézlem ve miilakat teknikleri kullanilmistir. Miilakatlarda, gelistirilen materyalin
basar1 diizeyine etkilerini arttirabilecek veya azaltabilecek unsurlar belirlenmeye ¢aligilmis ve bu unsurlarin
basartya etki edip etmedigi akademik basari testi sonuglar dikkate almarak irdelenmistir. Ogrencilerin
materyalin uygulanma siirecinde karsilastiklar1 problemleri belirlemek amaci ile, gézlem formu gelistirilmisgtir.
Gelistirilen gozlem formuna dayali olarak, pilot uygulama siirecinde Ogrenciler gdézlemlenerek, materyalin
etkililik diizeyini arttirarak basariy1 yiikseltebilecek unsurlar tespit edilmistir. Yapilan degisikliklerin sonuca
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etkisi, akademik basari testi bulgular1 ve miilakatlarda yer alan 6gretmen ve 6grenci goriisleri dikkate alinarak
degerlendirilmistir.

Ogretim Materyalinin Gelistirilme Asamalar

Aragtirma kapsamindaki yazilim tasariminda kullanmak igin, standartlasmis dosya yapisi, hizli ¢aligmasi,
dosyalarinin az yer kaplamasi, etkilesim fonksiyonlar1 ve kullanim kolaylig1 gibi 0Ozellikleri nedeniyle
“Macromedia Flash5” yazilimi tercih edilmistir. Materyalin gelistirilme siirecinde ise, asagida belirtilen asamalar
gerceklestirilmigtir:

1. Bilgisayar destekli egitim, ¢alisma yapraklar1 ve fen bilimlerindeki 6grenme kuramlariyla ilgili literatiir
arastirmasi yapilarak, mevcut arastirmalar ve gelistirilen 6gretim materyalleri incelenmistir.

2. Fizik laboratuarlarinin 6zellikleri ve deneylerle ilgili incelemeler yapilmgtir.

3. Lise II. siif dgrencileri ve fizik 6gretmenleri ile yapilan miilakatlardan elde edilen verilere dayali olarak, 9.
simf fizik 6gretim programinda &grenciler tarafindan anlasilmasinda giigliik ¢ekilen konu ve kavramlar
belirlenmistir.

4. Belirlenen konular, 6gretim programma uygun g¢esitli ders kitaplarindan yararlanilarak incelenmistir.
Ogretmenlerle yiiriitiilen miilakatlar sonucunda ‘Madde ve Elektrik’ {initesinde yer alan ‘Elektrik Yiikleri’
konusu ile ilgili, asagidaki alti kavramin Ogretimine yonelik ¢alisma yapragi gelistirilmesine karar
verilmistir:

e Siirtiinme ile elektriklenme

e Dokunma ile elektriklenme

o Etki ile elektriklenme

¢ Etkilesim kuvvetinin yiik miktarina baghlig
o Etkilesim kuvvetinin uzakliga baglilig

o Etkilesim kuvvetinin ortama bagliligi

5. Belirlenen konu ve kavramlarla ilgili olarak fen bilgisi laboratuarinda deneyler yapilmis ve video kamera ile

kaydedilmistir.

Gorsel tasarimla ilgili literatiir taramasi yapilmis, uygun ve etkili bir ara yliziin 6zellikleri belirlenmistir.

Arastirmanin amacina en uygun animasyon ve tasarim programlari belirlenerek, hazirlanacak paket program

icin gerekli animasyonlar, metinler ve sekiller tasarlanmustir.

8. Macromedia Flash5 programinda ara yiliz hazirlanarak tiim animasyonlar ve metinler ara yiize
yerlestirilmigtir.

9. Bir resim dersi 6gretmeninin, renklerin uyumu hakkindaki onerileri dikkate alinmustir.

10. Etkinligin yiriitiilme siirecinin etkilesimli kullanimini saglamak i¢in, gerekli butonlar;

Pl

etkinligin yiiriitiilme siirecini yansitmak i¢in-- oynat,

etkinligin yiiriitiilme siirecindeki anlik goriintiileri yansitmak i¢in--durdur,

materyalde yer alan ¢alisma yapraklarinin icerigini yansitmak i¢in-- ana menii,

programdan ¢tkmak i¢in-- ¢ikis,

deney alani iizerindeki biitiin butonlarin iglevlerini yansitmak icin--yardim,

etkinligin yiiriitiilme siirecindeki yonergeleri yansitmak icin--énceki basamak-sonraki basamatk,

hazirlanmis ve aksiyon komutlar girilerek aktif hale getirilmistir. Bununla birlikte cursor, deney alaninda ya
da malzemeler boliimiindeki herhangi bir araca iliskin ifadenin istiinde tutuldugunda, ilgili aracin
aciklamasi goriintiilenmektedir. Ayrica, cursor; “Islem Basamaklar” boliimiindeki “kirmizi” yazilmis
terimler lizerinde tutuldugunda ise, ilgili terim veya kavramin agiklamasi belirtilmektedir.

11. Pilot uygulama siirecinde, Ogrenci ve Ogretmenlerle yiiriitiilen miilakatlar ve uygulamaya yonelik
gozlemlerden elde edilen bulgular degerlendirilmistir. Gerekli diizeltmeler yapilarak gelistirilen materyale
son sekli verilmistir (Gelistirilen materyalin ana menii ve ¢aligma yapraklarindan birine iliskin 6rnek deney
alani ekran goriintiileri Ek 1 ve Ek 2’de verilmektedir).

Gelistirilen Ogretim Materyalinin Uygulanmasi

Arastirma kapsaminda yliriitiilen uygulamalarin tamami, fizik dersi 0gretmeni tarafindan yiiriitiilerek, dogal
gbzlem metodunu kullanilip, sonuca etki edecek herhangi bir miidahalede bulunulmamaya 6zen gosterilmistir.
Gelistirilen 6gretim materyalinin igerigini olusturan konulara yoénelik dersler, her iki gurupla sinif ortaminda
yiiriitilmiistiir. Daha sonra, gelistirilen alt1 caligma yapragi, deney grubuna iki asamada uygulanmigtir:

Birinci asamada; ik ¢ ¢alisma yapraginin igerigini olusturan konular, iki haftalik siirecte deney ve kontrol

grubunda anlatildiktan sonra, bu konulara yonelik hazirlanan akademik basari testinin ilk 12 sorusu, dntest
olarak deney ve kontrol gurubuna ayr1 ayr1 uygulanmistir. Bir sonraki hafta, gelistirilen ilk {i¢ ¢alisma yaprag: iki
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ders saati siiresince (40+40) deney gurubuna ek etkinlik olarak uygulanmistir. Kontrol gurubu ile aym deneylerin
sinif ortaminda hazirlanan deney diizenekleri ve tahtaya ¢izilen sekillerden faydalanilarak ek etkinlik olarak
uygulanmasi, ii¢ ders saati siirecinde (40+40+40) yiiriitiilmiistiir. Gelistirilen materyalin uygulanmasinda, deney
ve kontrol gruplan arasinda uygulamalarin yiiriitiilme siireci agisindan olusan farklilik, sinif ortamina kiyasla
bilgisayar ortaminda gerceklestirilen uygulamalarin daha kisa siirede tamamlanmasindan kaynaklanmistir.
Ontest uygulandiktan iki hafta sonra, akademik basari testinin ilk 12 sorusu, bu kez sontest olarak her iki guruba
uygulanmigtir. Uygulamanin birinci agamasi bu sekilde yiiriitiilerek tamamlanmustir.

Ikinci agsamada ise; arastirma kapsaminda gelistirilen alti ¢alisma yapragindan, son ii¢ ¢alisma yapraginin
icerigini olusturan konularmm deney ve kontrol gruplarina geleneksek Ogretim yontemi ile anlatimi, ek
etkinliklerin yiiritiilmesi ve akademik basar1 testinin son 12 sorusunun Ontest ve sontest olarak uygulanmasi
birinci asamadaki siirecte uygulandigi sekilde gergeklestirilmistir.

Verilerin Coziimlenmesi

Bu arastirma kapsaminda gelistirilen materyalin uygulamasimi degerlendirmek icin hazirlanan basari testine
iliskin Ontest ve sontest sonuglari, SPSS 11.00 paket programi ile bagimsiz t-testi kullanilarak analiz edilmistir.
Ayrica, arastirma kapsaminda yiiriitiilen miilakat bulgulart ortak goriislere dayali olarak ve yapilan gozlem
bulgulari ise, 6grencilerin materyalin uygulanma siirecindeki tepkilerine gore irdelenip degerlendirilmistir.

BULGULAR

Aragtirma kapsaminda, gelistirilen 6gretim materyali uygulanmadan 6nce 6rneklemdeki dgrencilere uygulanan
ontest, uygulandiktan sonra uygulanan sontest ve drneklemdeki dort 6gretmen ve 9. ve 10. sinifta 6grenim goren
7 (5+2) o6grenci ile, materyalin gelistirilmesinden 6nce ve uygulanmasindan sonra yiiriitiilen miilakatlardan elde
edilen bulgular asagidaki sekilde diizenlenmistir.

Akademik Basar1 Testinden Elde Edilen Bulgular
Arastirma kapsaminda yiiriitiilen uygulama 6ncesi, deney ve kontrol grubuna ontest olarak uygulanan akademik
basari testinden elde edilen bulgularin t testi analiz sonuclar1 Tablo 2’de verilmektedir.

Tablo 2. Ontest sonuglaria gére yapilan bagimsiz t-testi analiz sonuglar

n X ss sh t p
.. Deney 22 | 60.00 12.92 4.88
Ontest 533 ] 0.597
Kontrol 22 | 56.23 14.05 5.12

p<0,05
Tablo 2°de gorildugii gibi, deney ve kontrol guruplari arasinda anlamli bir farka rastlanmamustir, t=0.533,
p>0.05. Ontest bulgular1 dikkate alinarak, deney ve kontrol guruplarina ek etkinlikleri uygulamadan once,

elektrostatik konusuna iligkin basar diizeylerinin birbirine oldukc¢a yakin oldugu ifade edilebilir.

Aragtirma kapsaminda yiiriitilen uygulama sonunda, deney ve kontrol grubuna sontest olarak uygulanan
akademik basar testinden elde edilen bulgularin t testi analiz sonuglari ise, Tablo 3’de verilmektedir.

Tablo 3. Sontest sonuglarina gore yapilan bagimsiz t-testi analiz sonuglart

n X ss sh t P
Deney 22 | 78.73 14.87 3.17
Sontest 3.47 0.001
Kontrol | 22 | 58.77 12.43 4.78

p<0.001, p<0.05

Tablo 3’de goriildiigii gibi, deney ve kontrol guruplart arasinda deney grubu lehine anlamli bir farka
rastlanmistir, t=3.47, p<0.05, p<0.001. Sontest bulgularina dayali olarak, deney ve kontrol guruplarina ek
etkinlikler uygulandiktan sonra, deney gurubunun kontrol gurubuna gore elektrostatik konusunda daha basarili
oldugu belirtilebilir.

Ogretmenlerle Yiiriitiilen Miilakatlardan Elde Edilen Bulgular

Ogretmenler, gelistirilen nitelikteki bir materyalin kullanilmasinin soyut kavramlarin 6gretiminde basarili
sonuglar verebilecegini, ancak gercek fizik laboratuart kadar etkili olamayacagini diisiindiiklerini ifade
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etmektedirler. Ayrica bilgisayar kullanma becerisi diisiik olan Ogretmenler, materyalin kolay kullanilabilir
ozellikte olmasi gerektigini belirtmektedirler. Gelistirilen materyalin uygulanmasindan sonra Ogretmenlerle
yiiriitillen miilakatlarda; dgretmenler gelistirilen materyalin, ilgi ¢ekici ve motivasyonu arttiric bir etkiye sahip
oldugunu ve goriintiilerin gergege biiyiik Olgiide benzerlik gosterdigini diisiinmektedirler. Bundan dolayi,
materyalin 6grenme diizeyini artirict etkiye sahip bir 6grenme ortami sundugunu ifade etmektedirler. Ayrica,
laboratuar ortaminda gozle goriilemeyen soyut kavramlarin dgretiminde yararli olabilecegini diisiindiiklerini ve
deney tabanli diger derslerin 6gretiminde de, faydali olabilecegine inandiklarini belirtmektedirler. Ogretmenler
gelistirilen materyalin, tahtaya sekiller ¢izme vb. zorluklardan &gretmenleri kurtararak zaman kazandirdigini
diisinmektedirler.

Ogrencilerle Yiiriitiilen Miilakatlardan Elde Edilen Bulgular

Ogrenciler, fizik dersini sevdiklerini ancak fizikteki soyut kavramlarin yer aldig1 bazi konulari anlamakta zorluk
cektiklerini belirtmektedirler. Ayrica Ogrenciler, bilgisayar konusunda yeterli bilgi ve beceriye sahip
olmadiklarini ve programlarm kullaniminin genel olarak karmasik oldugunu diistindiiklerini ifade etmektedirler.
Gelistirilen materyalin uygulanmasindan sonra dgrencilerle yiiriitiilen miilakatlarda; 6grenciler, materyalin ilgi
¢ekici, pratik, kullaniminin zevkli ve basit oldugunu, bu uygulama sonucunda konular1 daha iyi anladiklarini
belirtmektedirler.

Uygulama Siirecine iliskin Gézlem Bulgular

Pilot ¢aligma kapsamindaki uygulamanin yiiriitiilme siirecinde; baz1 6grencilerin, menii butonlarinin gdrevlerini
ve anlamlarmi ilk anda kavrayamadigi, bilgisayar ilk kez kullanan 6grencilerin siklikla yaptiklari hatalar,
okunmasi ve goriilmesi zor olan metin ve sekiller, etkinliklerin uygulanma siirecinde aciklama yapilmasi gereken
durumlar, programin kullanilmasinda sorun yasanan durumlar, programla ilgili olarak sorulan sorular ve
anlasilmayan sekiller ve metinler ile ilgili sorunlar materyalin gelistirilmesinde dikkate alinarak giderilmeye
caligilmustir. Gelistirilen materyale son sekli verildikten sonra yapilan gézlemlerde ise; materyalin 6grencilerin
ilgilerini ¢ektigi ve kullaniminda zorluk yasamadiklar1 ve dgrenmelerini zevkli hale getirerek motivasyonlarini
arttirdig tespit edilmistir.

TARTISMA

Bilgisayarlar, yasamin her alaninda kolayliklar sundugu gibi, egitim-6gretimin gelismesine de dnemli katkilar
saglamaya baglamistir. Bu durum, egitim-6gretimde yeni yaklasimlar ve gelismelere bagl olarak yaygin bir
sekilde kullanilan calisma yapraklarmin, BDO’deki uygulamalarina yénelik farkli dgretim materyallerinin
gelistirilmesini gerekli hale getirmektedir. Bu baglamda, arastirma kapsaminda fizik 0gretiminde ‘Madde ve
Elektrik’ {initesinin Elektrostatik konusuna yonelik olarak bilgisayar destekli 6 ¢aligma yapragi gelistirilmis ve
gelistirilme siirecinin agamalari basamak basamak agiklanmistir. Bununla birlikte gelistirilen materyalin
uygulandig1 deney ve kontrol gruplari arasinda, Ontest sonuglarina dayali olarak anlamli farklilik olmadigi
belirlenmistir. Arastirma kapsaminda gelistirilen dgretim materyali uygulandiktan sonra, sontest sonug¢larindan
elde edilen bulgulara dayali olarak, bilgisayar destekli fizik 6gretimine yonelik olarak gelistirilen ¢alisma
yapraklariin, lise I. sinif fizik 6gretim programinin ‘Madde ve Elektrik’ iinitesindeki ‘Elektrostatik’ konusuyla
ilgili kavramlarin 6gretiminde geleneksel yonteme gore, basariy1 yiikselten bir etkiye sahip oldugu sdylenebilir.
Arastirma kapsaminda elde edilen bu sonug, Saka (2001), Kurt (2002) ve Ustiin ve Ubuz (2004)’un ¢aligma
yapraklarinin, diger 6gretim yontemleri ile kiyaslandiginda basariyr arttirict etkiye sahip olmasi agisindan,
yiiriitiilen arastirmanin bulgular ile uyum gostermektedir. Diger taraftan Seymen (2003) tarafindan, ‘Tletkenlik
ve Elektroliz’ konularinda eksik ve yanlis Ogrenmelerin giderilmesine yonelik ¢alisma yapraklarinin
gelistirilmesi amaciyla yapilan arastirma bulgulari, yiiriitilen aragtirma bulgulan ile ¢aligma yapraklarinin
Ogrenci bagarisini artiran bir etkiye sahip olmasi agisindan uyumluluk gostermektedir. Bununla birlikte bu alanda
yapilan arastirmalarda, ¢alisma yapraklarmin kavram 6gretiminde basariy1 artirict bir etkiye sahip oldugu
vurgulanmaktadir (Budak, 2000; Kurt, 2002).

Arastirma kapsaminda gelistirilen materyalin uygulanma siirecinde; kontrol grubunda, geleneksel yonteme
dayali olarak sinif ortaminda calisma yapraklari yiiriitilmeye calisildigi i¢in, deney grubundaki bilgisayar
destekli caligma yapraklari uygulamalarina gore, daha uzun zamanda uygulamanin tamamlanmasina neden
olmustur. Bu durum, bilgisayar destekli 6gretim uygulamalarinin, geleneksel 6gretim yontemlerine gore,
zamanin etkili kullanimina sagladigi olumlu katki agisindan Onem tasimaktadir. Diger taraftan gelistirilen
materyalin, dgretim siirecinde ogretmenler ve dgrenciler igin, ilgi ¢ekici ve kullaniminin kolay oldugu ve
ogrenmeyi zevkli hale getirdigi diisiiniilmektedir. Bu durumda gelistirilen 6gretim materyalinin, dgrencilerin
derse yonelik ilgilerini arttirici bir etkiye sahip oldugu sdylenebilir. Bu baglamda, bilgisayar destekli egitim
alaninda yapilan arastirmalarda; bilgisayarlarin, 6gretim ortamlarini animasyon, benzetigim, ses gibi unsurlarla
zenginlestirerek dgretimin niteliinin arttirilmasina olumlu katkida bulundugu belirtilmektedir (Walker ve Hess,
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1984; Heermann, 1988). Ayrica, bilgisayar ortaminda hazirlanan, ilgi ¢ekici unsurlara yer veren ve etkilesimi
yiiksek yazilimlarin motivasyonu arttirdig: ifade edilmektedir (Ustiin ve Ubuz, 2004).

SONUCLAR

Aragtirma kapsaminda elde edilen bulgulara dayali olarak ulasilan sonuglar asagidaki sekilde siralanabilir:

Bu baglamda, arastirma kapsaminda fizik 6gretiminde ‘Madde ve Elektrik’ iinitesinin Elektrostatik konusuna
yonelik olarak bilgisayar destekli alti caligma yapraginin gelistirilme siireci asamalar halinde belirtilerek,
uygulamanin yapildigi deney ve kontrol gruplar arasinda, ontest sonuglarina dayali olarak anlamli farklilik
bulunamamustir. Yiritilen uygulama sonunda, uygulanan sontest bulgularina dayali olarak da, gelistirilen
materyalin 6grenci basarisini olumlu yonde arttirdigi sonucuna varilabilir. Bununla birlikte, miilakat bulgular
dikkate alinarak, lise I fizik dersinin “Madde ve Elektrik” tinitesindeki Elektrostatik konusu ile ilgili kavramlarin
Ogretiminde, bilgisayar destekli fizik 6gretimine yonelik gelistirilen ¢alisma yapraklarinin; gorsel olarak gercege
¢ok yakin olma, soyut kavramlari somutlagtirma ve ¢ok kisa zamanda deneylerin yapilmasini saglama gibi
ozelliklere sahip oldugu belirtilebilir. Ayrica, BDO uygulamalarinda calisma yapraklarmin; egitimi
geleneksellikten kurtaran, basar1 diizeyini ylikselten ¢agdas ve etkili bir yontem oldugu diistiniilmektedir. Diger
taraftan gelistirilen 6gretim materyalinin, fen (fizik, kimya, biyoloji) 6gretimine yonelik laboratuart bulunmayan,
ancak teknoloji sinifina (bilgisayarlar, projeksiyon, ag ve internet baglantilar1 vb. donanimli bir laboratuar) veya
bilgisayar laboratuarina sahip okullar i¢in, bir ¢6ziim niteligi tagidig1 ifade edilebilir.

Gelistirilen materyalin 6grenciler i¢in, ¢cok zevkli ve eglenceli bir uygulama oldugu ve konularin daha iyi
anlasilmasini sagladigr ve diger derslerde de bu yontemin uygulanmasinin etkili olacagi disiiniilmektedir.
Ogrencilerin materyale iliskin goriislerinin, gelistirilen materyalin canli renklere ve ilgi cekici ekran
goriintiilerine, animasyonlara, etkilesimli ve basit program yapisina sahip olmasindan kaynaklandigi
belirtilebilir. Bu baglamda gelistirilen materyalin, eglenceli bir &grenme ortami sunup &grencilerin
motivasyonlarini yiikselterek derse yonelik basar1 diizeyinin artmasina neden oldugu sonucuna varilabilir.

ONERILER

Aragtirma kapsaminda ulasilan sonuglara dayali olarak sunulabilecek oneriler ise asagidaki sekilde siralanabilir:
e Bilgisayar destekli fizik Ogretiminin okullarda etkili bir sekilde gergeklestirilebilmesi igin farkli siuf
diizeylerindeki fizik konulari ile ilgili ¢aligma yapraklarina dayali 6gretim materyalleri gelistirilmelidir.

e Bilgisayar destekli fizik Ogretimine yonelik olarak gelistirilen c¢alisma yapraklarindan olusan Ggretim
materyalleri, pilot uygulamalar sonucundaki etkilik diizeylerine gore, 6grencilerin kullanimina sunulmalidir.

e Bu materyaller gelistirilirken, materyal gelistirme ilke ve teknikleri dikkate alinmalidir. Bu siirecte, dikkati
dagitacak gereksiz unsurlara yer verilmeden, sade, ancak kullanigh bir ara yiiz tasarlanmali, secilecek renkler ve
diger unsurlar dgrencilerin yas diizeyine uygun olmalidir.

e Program, bilgisayarlarin ¢oguna uyumlu olacak sekilde tasarlanmalidir. Programin, bazi laboratuarlarda
kullanilmakta olan islem giicii ve kapasitesi diisiik bilgisayarlarda da ¢alisabilmesini saglamak i¢in, yazilimm
dosya boyutu miimkiin oldugunca kiiciiltilmelidir.

e Milli Egitim Bakanligi, BDO uygulamalar i¢in uygun altyapis: bulunmayan okullarm donamm ihtiyaglarim
gidererek, diger derslerle ilgili diizenlenen web ortamlarinda da, benzer nitelikte gelistirilecek ¢aligma
yapraklarina yer vermelidir.

e Gelistirilen yazilimlar, pilot okullarda en az bir y1l uygulanarak eksiklikleri ve hatalan tespit edilerek gerekli
diizenlemeler yapildiktan sonra uygulamalara baglanmalidir.
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Ek 1. Ana menii ekran goriintiisii

BRRTTILASORT

1- SARKACTAKI CISIMLER NASIL YUKLENIR ?

»n
)

YUKLO CISIMLER BIRBIRLERINI NASIL ETKILER ?

e
.

YUKLU CISIMLERIN UGLARINDAKI YUKLER NASIL iNCELENIR ?

-
H

YUK MiKTARI iLE CiSIMLER ARASINDAKI ETKi KUVVETI DEGISIR Mi ?

5- YUKLD CISIMLER ARASINDAKI KUUVETIN UZAKLIK ILE ILISKISI NASILDIR?

6- ORTAM (LE YOKLU CiSIMLER ARASINDAKI KUVVETIN ILISKISI NASILDIR ?

OO0

Ek 2.a. ‘Yiiklii cisimlerin uglarindaki yiiklerin incelenmesi’ ile ilgili ¢alisma yapragina iliskin deney alani
ekran goriintiileri

CALISMA ALANI MALZEMELER

CALISMA YAPRAGI 3: YUKLU CISIMLERIN UCLARINDAKI YUKLER NASIL INCELENIR ? . :
© Aski Diizenedi

© Beherelas
© Cam Cubuk
© [pek Kumas

© Navlon ip
Su anda kilre ve aliiminyum O sl
cubuklar viiksiiz (ndtr) durumda. © Baglama
Parcasi

© Aliiminyum
Cubuk

@ it @ @

ISLEM BASAMAKLARI

@ Soldaki aliiminyum cubugu soldaki beherelasin iizerine verlestirip, beherglastan tutup cubugun
ucunu ndtr kiireye degdirin. Sagdaki aliminyum cubugu da saédaki beherélasin tizerine verlestirip,

beherelastan tutarak cubugun ucu, soldaki aliminyum cubugun diger ucuna degene kadar siiriikleviniz.
(Qynat diigmesine basiniz.)

e Onceki Basamak Sonraki Basamak 8
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EKk 2.b. Cursor islem basamaklar1 alaninda kirmizi1 yazi ile belirtilen ifadelerin {istiinde tutuldugunda ilgili
kavramin agiklamasini gdsteren ekran goriintiisii

CALISMA ALANI MALZEMELER
CALISMA YAPRAGI 3: YUKLU CISIMLERIN UCLARINDAKI YUKLER NASIL INCELENIR ?

© Aski Dilzenedi
© Beherglas

© Cam Cubuk
© ipek Kumas

© Navlon I
© Kopiik Kiire

© Baglama
Parcasi

© Aliiminyum
Cubuk

@~ wwi @ o

NOTR: (+) Ve (-) ViKIerinin MiKIAriar! j—
esit oldufu durumda bu cisimlere [SLEM BASAMAKLARI
vilksiiz veya " Nofr " cisimler adi verilir.
SreuT T amswww=uweradki Deherglasin iizerine verlestirip, beherglastan tutup cubugun
ucunu notr kiireve dzﬁdlrm Sagdaki aliminyum cubugu da sagdaki beherglasin tizerine verlestirie,

beherglastan tutarak cubugun ucu, soldaki aliminyum cubugun diZer ucuna degene kadar siriikleyiniz.
fOynat diigmesine basiniz.)

e Onceki Basamak Sonraki Basamak e

—SmomDe——

Ek 2.c. Sonraki basamakta oynat butonuna basildiginda yiiklii cam ¢ubugun sag tarafindaki aliiminyum
¢ubugun sag ucuna yaklastirildigi ekran goriintiisii

CALISMA ALANI MWALZEMELER

CALISMA YAPRAGI 3: YUKLU CISIMLERIN UCLARINDAKI YUKLER NASIL INCELENIR ? . .
© Aski Diizenedi

© Beherelas
Aliminyum cubuklar birbirlerine © Cam Cubuk

degivor. Su an cubuklar ve kiire © ipek Kumas
vilkstiz (ndtrl.

© Navlon i
© Koriik Kiire

© Baglama
Parcasi

© Aliiminyum
Cubuk

Qv w © ETERSFITF @

ISLEM BASAMAKLARI

@ Yiikli cam cubugu sag taraftaki aliiminyum cubuBun sag ucuna vaklastiriniz.
Koriik kiirede herhanei bir hareket olur olmadigini gozlemleyiniz. ronat diizmesine basiniz.

e Onceki Basamak Sonraki Basamak e |
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Ek 2.d. Onceki goriintiideki oynat konumunun son durumunda képiik kiirede olusan harekete iliskin ekran
gorlintiisii

CALISMA ALANI MALZEMELER
CALISMA YAPRAGI 3: YUKLU CISIMLERIN UCLARINDAKI YUKLER NASIL INCELENIR ?

© Aski Diizenedi
© Beherslas
Soldaki aliminyum cubuk ve © Cam Cubuk

kiire hala pozitif [+) vik ile © ipek Kumas
vkl durumda.

© Navlon ie
© Kopiik Kiire

© Baglama
Parcasi

© Aliiminyum
Cubuk

@ wwi @ @

ISLEM BASAMAKLARI

3- Yiiklii cam cubugu sag taraftaki aliiminyum cubusun sag ucuna vaklastiriniz.
Koriik kiirede herhanei bir hareket olup olmadigini g6zlemleyiniz. roynat dizmesine basiniz.

Sonraki Basamak (%} J

EKk 2.e. Sonraki basamakta oynat butonuna basildiginda sag taraftaki aliiminyum ¢ubugun uzaklastirildig:
duruma iligkin ekran goriintiisii

CALISMA ALANI MALZEMELER

CALISMA YAPRAGI 3: YUKLD CISIMLERIN UCLARINDAKI YUKLER NASIL INCELENIR ? . N
© Ashi Dijzenedi

© Beherzlas

© Cam Cubuk
Soldaki aliminyum cubuk ve kiire Ol
pozitif (+) vilk ile vikid duromda. Pek Kumag

© Navlon I

© Korik Kiire

© Badlama
Parcasi

© Aliminyum
Cubuk

O YARDIM

ISLEM BASAMAKLARI

4- Yiikli cam cubugu cekmeden, beherglastan tutarak sag taraftaki aliminyum
cubugu diger aliiminyum cubuktan uzaklastiriniz. Sol taraftaki aliiminyum cubugun
kiireyi itmeve devam edip etmediini gozlemleyiniz. (oynat diizmesine basiniz.
e Onceki Basamak Sonraki Basamak e
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Ek 2.f. Onceki goriintiideki oynat konumunun devaminda aliiminyum gubuklarm kiireden uzaklastirildig
duruma iliskin ekran goriintiisii

CALISMATALANI HALZEMELER
CALISMA YAPRAGI 3: YUKLO CISIMLERIN UCLARINDAKI YUKLER NASIL INCELENIR ?

© Aski Diizenedi
© Beherglas

© Cam Cubuk
© ipek Kumas

© Navlon i

© Horiik Kiire
Soldaki aliminyum cubugun

Kiireve etkisi kalmadi. © Baglama
Parcasi

© Aliiminyum
Cubuk

@ i @ o

[SLEM BASAMAKLARI

5- Bu kez beherglastan tutarak sol taraftaki aliminyum cubugu kiireden
uzaklastiriniz, Ardindan sag taraftaki aliminyum cubugu beherglastan

tutarak kiireve vaklastiriniz. rosnat dizmesine basiniz.
e Onceki Basamak

Ek 2.g. Calisma yapraginin tamamlandigini ve degerlendirme sorularina gegilmesi gerektigini belirten
ekran goriintiisi

CALISMATALANI HALZEMELER

CALISMA YAPRAGI 3: YUKLU CISIMLERIN UCLARINDAKI YUKLER NASIL INCELENIR ? o
© Aski Diizenedi

CALISMA YAPRAGINI TAMAMLADINIZ. © Beherslas
ASAGIDAKI DEGERLENDIRME SORULARINI © Cam Gubuk
CEVAPLADIKTAN SONRA LUTFEN YENI BIR

CALISMA YAPRAGI SECINIZ.
[ ANA MENU BUTONUNA BASINIZ )

@ © Kopiik Kiire
[ \ /24 © gattana

- 1L ALOMINYUM CUBUGUN KGPUK KUREYI CEKMESININ SEBEBI NEDIR ? Earae)
- POZITIF YUKLO CAM CUBUKTA YUK KAYBI OLUR MU 2 © Aliminyum
- UL, [SLEM BASAMAGINDA POZITIF YUKLU CISMI CEKTIKTEN SONRA (e
ALUMINYUM CUBUKLARI AYIRSAYDIK BiR YOKLENME OLUR MUYDU ?
- ALUMINYUM CUBUKLAR YERINE CAM YA DA EBONIT CUBUKLAR
KULLANILSAYDI NE OLURDU ?

@ i @ o

[SLEM BASAMAKLARI

© ipek Kumas

© Navlon i

5- Bu kez beherglastan tutarak sol taraftaki aliminyum cubugu kiireden
uzaklastiriniz, Ardindan sag taraftaki aliminyum cubugu beherglastan

tutarak kiireve vaklastiriniz. rosnat dizmesine basiniz.
e Onceki Basamak
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DiJITAL HIKAYE ANLATIMININ BiLESENLERI

Yrd. Dog. Dr. Aysenur INCEELLI
Anadolu Universitesi Agikdgretim Fakiiltesi Ogretim Uyesi

OZET

Yazili kaynaklarin ortaya ¢ikmasindan once var olan ‘“hikaye anlaticilar’” , modernlesmeyle birlikte yerini kitle
iletisim araglarina birakmis ve anlatict ile dinleyenler birbirlerinden ayrilmiglardir. Televizyonun ardindan,
teknolojik gelismelerle birlikte giiniimiizde hikayeler sanal ortamlarda anlatilmaya baglamistir. Calismada,
dijital hikaye anlatimini ortaya ¢ikaran bilesenlerden yola ¢ikilarak, yeni bir kavram olan dijital hikaye anlatimi
kavram ve boyutlari agisindan ele alinmaktadir.

Anahtar Kelimeler: Hikaye anlaticilari, dijital hikaye anlatma, dijital hikaye anlatiminin bilesenleri

ABSTRACT

By modernization, story tellers who does interactive communication with audience and who are able to tell the
people the ways of being free by querying, substituted with mass communication. Thus, people started to get the
information and news about various facts of life by mass communication systems and tellers and audiences have
separated each other.

After invention of television and other technological developments, stories have begun to be told on digital
media and digital storytelling has emerged. The aim of this study is to examine this new digital storytelling
concept together with the elements causing digital storytelling to arise and classifications of digital storytelling.

Keywords: Storytellers, digital storytelling, the elements of digital storytelling,

1. GIRIS

Enformasyon ya da bilgi ¢agi olarak da adlandirilan ve bu teknolojiler iizerine kurulu yeni toplum diizeni
¢ergevesinde, bir ¢ok yeni kavram tanimlanmaya ve uygulama alan ve yollar1 aranmaya bagladi. Dijital (sanal-
elektronik ortam) hikaye anlatimi da, elektronik ve dijital alandaki gelismeler sonucunda yeni bir kavram olarak
ortaya c¢ikti ve hikaye anlatma gelenegi, teknolojinin ortaklifiyla yeni bir yasam kazandi. Diinyanin
teknolojilesmesiyle birlikte, hikayeler sanal ortamlarda anlatilmaya baslandi. Cesitli amaglar igin yeni
formatlarda hikayeler ortaya cikt1. {s diinyasi, is boliimlerindeki paylasmay1 ve sonug¢ almaya yénelik basarili
iletisimi desteklemek amaciyla, uzaktan dagitimli ¢alisanlar ordusuyla, bilgi destekli ¢alisma yontemlerinin
birlestirilmesinde ve bu anlamdaki hikayelerin paylasilmasindaki yontemlerle biitiinlesmeye basladi. Eglence ve
elektronik oyun endiistrileri, etkilesimli kurguyu kesfederek katilimcilarla, etkilesimli arayiiz tasarimlar1 yoluyla
hikaye anlatma deneyimi iizerine yogunlastilar. Universiteler ve okullar ise, bu yeni medyay1 egitsel bir arac
olarak siniflara sokup, bigimsel ve bigimsel olmayan egitimi, hikaye anlatmanin sanatsal bir bigimi seklinde
tamimlayarak online bir ortama doniistiirme siirecine girdiler (Figa, 2004). Ayni zamanda, biiyiik cografi
mesafelere karsin farkli yasam deneyimlerine sahip kisiler, dijital hikayeler yoluyla ¢oklu kiiltiirel yaklasimlari
yansitma konusunda isbirligi yapmaya; kameralar, tarayicilar, giliclii bilgisayarlar, kullanim1 kolay yazilimlar,
DVD’ler ve internet yoluyla dijital hikaye anlatma diinyasini kesfeden egitimciler ise, egitsel icerik ve
uygulamalar i¢in dijital hikayeler gelistirmeye ve internette kendi arsivlerini olusturmaya bagladilar.

Hikaye anlatimin1 desteklemek i¢in internet ile birlikte World Wide Web (WWW) ve yeni teknolojilerin ortaya
cikisiyla anlatim ses, miizik, goriintii ve interaktiflikle daha dinamik ve giiclii bir iletisim sistemine
doniigtiiriildii. Kisisel ve kamusal hikayelerin paylasilmasiyla bilgi olusturulmaya ve doniistiiriici gii¢leri olan
bir bakis agist kurulmaya baglandi.

Bir¢ok yeniligin alt yapisini olusturan bilisim teknolojisindeki gelismeler, uzaktan egitim uygulamalarina da
yansidi. Mektupla 6gretimle baslayan uzaktan egitim seriiveni, egitim bilimlerinin de etkisiyle web tabanli olarak
internet teknolojileri iizerinden yapilmasina dek uzandi. Bu gelismelere kosut olarak, egitim ve 6gretimin 6zgiin
bi¢imi olan hikayelerin uzaktan egitim alaninda neden pedagojik deger tasidiklari, program diizenleyicileri ve
ogretmenlerin anlattiklar1 hikayelerin belirli fikirleri netlestirip vurgu kazandirdiklarini nasil anlayabilecekleri,
elektronik ortamda anlatilan hikayelere mizah unsurunun nerede ve nasil aktarilabilecegi, es zamanl ve es
zamanli olmayan dgrenme modellerini temel alarak hikayelerin olusumlari, yapisal 6zellikleri, ana fikirlerinin ve
hikayelerinin tiimiiniin iletilmeleri vb. konularinin aragtirtlmasi gereksinimi dogdu.

Bu calisma, yazili kaynaklarin ortaya ¢ikmasindan once var olan “hikaye anlaticilari”nin, modernlesme ile
birlikte yerini kitle iletisim araglarina birakmalar1 ve bilgi ¢aginda hikayelerin sanal ortamlarda anlatilmaya
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baslanmas siirecini ele alarak, dzellikle uzaktan egitim alaninda potansiyelinin yeterince farkina varilmamis ve
smirh sayida arastirma yapilmis yeni ve dinamik bir alan olan dijital hikaye anlatiminin kavram ve boyutlarini
ortaya koymak amaciyla, dijital hikaye anlatiminin bilesenlerine yer vermektedir.

2. HIKAYEYi “ANLATAN”LARLA “DINLEYEN”LERIN AYRILISI

Hikaye anlatma gelenegi, yazili kaynaklarin ortaya ¢ikmasindan ¢ok dncelere uzanir. Homeros ¢aginda dogan bu
gelenek Doguda, “destanlara, Binbir Gece Masallari'na, Nasrettin Hoca fikralarina, Dede Korkut ve meddah
hikayelerine” (Dede, 2005) dek uzanir.

Geleneksel toplum yasaminda kahvelerde, koy odalarinda, evlerde, mahallelerde masallar gibi birkac kisiye
degil, biiyiik bir kalabaliga (Giiney, 1971) seslenerek, “kahramanlarin hikayelerini, toplumu bir arada tutan ve
birligini saglayan efsaneleri” (Karweik, 1999), insanin diinii, bugiinii ve yarm ile ilgili gercekleri fantastik
olaylarla siisleyip anlatan ve bu sekilde insanin dig diinyay1 algilama bi¢imini en iyi ortaya koyan “hikaye
anlaticilarr” dir. Hikayeci, Riesman’a gore; Homeros ¢agindan yakin yiizyillara gelinceye dek, hikaye dinleyen
insanlarla benzer mekanlarda yasayan biridir. Cogunlugu olusturan insanlara yakin olan hikayeci, insanlara
hikayelerini anlatirken onlarla ayni mekanda ve yiiz yiize iliskiler i¢inde olmustur. “Anlatic1” olan hikayeci ile,
hikayeyi izleyen ve dinledigi hikayedeki degerlerle kendi degerlerini karsilastirma durumundaki insan, toplumun
diger kesimlerine oranla, aralarinda ortaklaga paylastiklar1 degerler ag1 nedeniyle birbirlerine daha yakindir...
Iletisim siirecinde Kkarsilasilacak olan anlam bulanikliklarmin giderilebilmesi konusunda Oskay; “hikayeci
anlatisinda, gerekli yerellestirici Ogeleri kimi zaman katarak, kimi zaman ¢ikararak, kimi zaman ise
doniigtiirerek, anlatiyr dinleyenler ile kendisi arasindaki iletisimi her iki yanin da katildigi bir etkilesim
durumunda siirdiirebilir demektedir. Oskay hikayede anlatilan temalarin, biitiin bir toplumun doga-iisti gii¢lere
karst direnimlerini, onlarla basa ¢ikma duygularini; ya da doga-iistii giiglerle aragsal nitelikte uzlagimlar
olusturmaya yarayan ritiiellere iliskin gelenekleri 6greten bilgilerle dolu oldugunu, bu temalarin, genellikle
toplumun bir tiim olarak dogaya karsi direnmesini, doga-iistii gili¢lere karsi onlarla basa ¢ikma duygularini
yansittigini belirtir. Bunu yaparken hikayelerin toplumun geleneklerini bir tiim olarak kendine dl¢i aldigini;
diinyay1 ve insani bu geleneklerin i¢inde anlatip; insanlarmn, geleneklerin tiimliigiinii bozmadan hepsine uyarak
yasamalari gerektigini sdyledigini (Oskay, 2000) agiklar.

Ancak, geleneksel yagam bigimlerini alt {ist eden modernlesme siireciyle birlikte, bireysel iliskilere dayanan
haber alma ve bilgilenme, yerini kitle iletisimine birakmis ve hikaye anlaticilar1 da ister istemez ortadan
kalkmustir.

“Gittikge artan bir hizla sanayilesmeye baslayan 19. ve 20.yy toplumlarinda diinyaya yeni gelen insanlarin
toplumsallastirilmalar i¢in aile disinda karakter bigimlendirici organlara gereksinim duyulmasinin yani sira,
yetiskin insanlarin da toplumsal iliskilerini diizgiin ve etkin bir bicimde iglerli tutabilmek igin
gereksinebilecekleri diinyaya ve toplumsal yasamin gesitli olgularina iliskin bilgi ve haber alabilmeleri de
degismistir. Bu kisilerin diinyay1 6grenmeleri Kitle Iletisimi dedigimiz yeni iletisim bigimi araciligryla olmaya
baglamistir” (Oskay, 2000). Oskay, bu yeni olgunun kendi i¢ gelismelerini ise Riesman’in, sanayilesme
déneminin toplumsallagsma siirecinde kitle iletigimine gecisin gerekli olmaya baslamasi ve bu gereksinimi
karsilamak iizere kitle iletisimi ara¢ ve tekniklerinin gelistirilmesi olarak inceledigini belirtir.

Modern dénemin yeni iletisim bigimi olan kitle iletisimine gegisle birlikte, “basinin sundugu bilgilendirme siireci
kisinin yagsam deneyiminden farkli bilgilendirmelere yol agmakta; dolayisiyla kitle iletisimine gegisten itibaren,
olgular1 yasam deneyimleriyle algilayan insandan ... enforme edilen insana gecilmis olmakta; ...gelenek
olusumuna katilma olanag1 kalmamakta,...dir” (Benjamin, 1995). iste modern dénemle birlikte, yasamin insanin
kendisi tarafindan bir biitiinlik i¢inde anlamlandirilacak bir timliiklii yasam olarak degil de, boliik-porgiik ve
sOylece yasanip geciliveren bir yasantiya doniismesiyle birlikte, insanin dis diinyasii anlamak icin dig
uyarimlarla yaptigi algilamalarin1 anlamlandirirken, bellegindekilerin yani sira, olanak buldugunda dinledigi
“hikayeci”den duyduklariyla anlamlandirmakta oldugu hikayecinin sundugu “anlatilan diinya”ya erismesi de
eski donemlerdekinden bagka bi¢imlerde olmaya baglamistir” (Oskay, 2000).

Artik insanin diinli, bugiinii ve yarim ile ilgili gercekler, bir insandan digerine hikayeleme yolu ile iletilip
aktarilmamaktadir. Artik kitle iletisim araglari “anlatic”dir. “Dinleyen” modern insan ise, bilgilerini yasam
deneyimlerinden kazanma yerine, haberdar edilme durumuna gegirilmistir. Anlatic1 ve dinleyenler birbirlerinden
ayrilmislardir. Kitle iletisim araglari, ¢ok farkli bir toplumsal yapr iginde siirdiiriilen bugiinkii yasamda, bireyin
uzagindadir; Orgiitlenmis birer kurulug olarak c¢aligmaktadir; ve hem ticari isletmeler olarak hem de birer
toplumsallastirma araci olarak g¢aligsmaktadir. (Oskay, 2000).
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David Thorburn, giiniimiizde toplumlarin asal hikaye anlatici kurumunun televizyon oldugunu belirtir.
Thorburn’a gore, “ekranda bizlere sunulan programlar, hem imal edilen kiiltiirel “artifact”lar, hem de kurmaca
veya dramatik metinlerdir. Nasil ki, arkeolojik bir eser, tarihsel, antropolojik ve estetik diisiincenin kaynagi ise;
televizyon programlart da iretildikleri  edildikleri toplumun kiiltiir tarihi {izerinde, estetii iizerinde
diisinmemize olanak veren {riinlerdir. Ciinkii televizyon, toplumlarn asal hikaye anlatict kurumudur
giiniimiizde. Televizyonun anlatilari, Thorburn’un “oydasmali hikaye” kavramiyla tanimladigi ve baslica 6zelligi
kiiltiiriin biitiinii adina ve kiiltiiriin biitiinliine hitap etmek olan hikaye tiiriiniin 6rnekleridir. Bunlar sinif, servet,
yas ve cinsiyet smirlarini agip, herkese hitap etmekte ve iginde bulundugu kiiltiiriin baglica mitolojilerini
dillendirmektedir. Bu anlatilar toplumun aynalaridir ve kendimizi, atalarimizi, gegmisle olan baglarimizi
anlamak istiyorsak bagvurmamiz gereken “artifact”lardir” (Mutlu, 1991).

3. DIJITAL HIKAYE ANLATIMI

Thorburn’un, 80°1i yillarda asal hikaye anlatici kurumu olarak niteledigi televizyona ait bu kavramsal ¢ergeve;
yogun teknolojik degisimlerin yasandigi yeni bin yilda iletisim, bilgi, bilisim ve ¢oklu ortam uygulamalarinin
bilgisayarlar aracilig1 ile sunulmasina tamiklik ettigimiz “bilgi” ya da “ag” ¢agimn hikaye anlaticisini ortaya
¢ikarir: Internet. Diger iletisim ortamlar1 gibi internet de biitliniiyle hikayelerin anlatimi hakkindadr.

“Giiniimiiz diinyasinda iki ekrana sahibiz: Televizyon ve bilgisayar. Her ikisi de ses, video ve bazen metni de
igeren ¢oklu ortam (multimedya) deneyimleridir. Ancak TV ¢ok pasif bir yasantidir. izleyen, izleyici kitlesinin
bir pargast oldugunun farkindadir ve izlemek icin oradadir. Buna kargilik bilgisayar, biiyiik 6l¢iide kigisel
girisime dayali ¢coklu ortam ¢evresi yaratir. Bu, dijital medyay1 ¢ok etkili ve inandirict kilar. Bilgisayar, tiim
hikaye tiirlerini anlatmak i¢in miikemmel bir yerdir” (Nordengren, 1999).

Big¢imsel agidan bir¢ok farki igeren hikayeler, “Ortagagda kasabadan kasabaya dolasarak sazi esliginde hikayeler
anlatan halk ozanlarina, yazili basina, 18.yy projeksiyon cihazlarina, sinemaya, sonra televizyona ve simdi de
bilgisayar ekranina kadar bilinen her iletisim ortami ve aracina uyarlanabilir. Her hikaye anlaticis1 da ¢agin bu
teknolojik araglarini  kullanir. Giliniimiizde ise, hikaye anlaticilart dijital medyada c¢aligmaktadirlar”
http://interact.uoregon.edu/MediaLit/mlr/archlve/VO3NO2/060803 digitalstory.html.

Bir diger agidan bakildiginda ise, “hikayeler en eski ve en gilivenilir 6gretme aracidir. Hikayeler yolu ile
tarihimizi, deneyimlerimizi ve bilgimizi paylasiyoruz. Yeni iletisim teknolojileri ve ortamlar1 sayesinde simdi de
hikayelerimizi dijital olarak yaratabiliyor ve biitiin diinyayla paylasabiliyoruz. Bu giice sahip olan-yazar, editdr,
yapimcl1 ve oyuncular— bizler, hikaye anlaticilar olabiliriz”
(http://www.mercer.edu/mumc/digitalstorytelling.htm.)

Dijital hikaye anlatiminin her seyden dnce dijital bigime doniistiiriilmiis hikayeler oldugunu vurgulamak gerekir.
Genel olarak dijital hikaye anlatma; “interaktif dijital bir ortamda, ses, resim, grafik, hareketli grafik, goriintii,
miizik ve metne dayali anlatimin sunulmas: siirecidir” (Figa, 2004). Dijital hikayeler goriintii, ses, miizik ve
anlatimla birlesen dokunun giicliyle birlikte karakterlere, durumlara, deneyim ve kavramalara derin boyut ve
akilda kalicilik katilmasiyla meydana gelirler” (Rule, 2005). Ancak bu unsurlar, dijital hikayeleri olusturan
biitlinlin yalnizca bir pargasidir. Hikaye anlatiminda yeni ve dinamik bir alan olan dijital alan1 tanimak icin
oncelikle bu siirecin tiim bilesenlerini ortaya koymak gerekmektedir.

3.1. Dijital Hikaye Anlatiminin Bilesenleri

Dijital alan, hikaye anlatimi i¢in dinamik ve yeni bir alandir. Ancak potansiyelinin yeterince farkina varilmamis
ve bu konuda simirli sayida arasgtirma yapilmistir. “Dijital ortama 06zgiinliikk kazandiran ogeler nelerdir?
Kullanicilar buna nasil karsilik vermektedir? Dijital ortamin potansiyeli nasil maksimize edilebilir? Dijital
hikayeyi tanimlamak icin siklikla kullanilan ve yoruma agik olan interaktif, ¢oklu medya, deneysel gibi
kavramlar gercekte neyi ifade eder?”

Dijital ortam ortaya ¢iktigindan beri siiregelen bu sorularin varligl; egitim, bilgi ya da eglence amagh dijital
hikayelerin olusturulabilmesi ve hedeflenen amaglara ulasabilmeleri agisindan, dijital hikaye anlatiminin
bilesenlerini ortaya koymayi gerekli kilmaktadir.

Dijital hikayeleri, medya, hareket, iliski, baglam ve iletisim olmak iizere 5 bilesen ortaya ¢ikarmaktadir.

Bunlar, dijital hikayeleri siniflandirmaya, var olan uygulamalarin igerik analizini yapmaya ve ¢esitli dijital
hikaye bicimlerinin goriinlimlerini ve izleyiciler tizerindeki etkilerini 6lgmeye yararlar.
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Bu bilegenlerin ortaya koydugu siniflandirma, bu konuda yapilacak arastirmalar i¢in ana ¢ergeveyi olusturabilir,
uygulayimcilara yeni hikaye anlatma bicimleri gelistirmelerinde kilavuzluk edebilir ve dgrencilere yeni hikaye
anlatma ortamlarini agiklamak igin 6gretmenlere bir kaynak olabilir.

3.2. Bilesenleri Tanimlama
Dijital hikaye anlatimi, 5 ana bdliimde siniflandirilabilir (Paul ve Fiebich, 2000):

1-Medya kullanimi-MEDY A

2-Kullanicilar i¢in gerekli olan ya da igerige dahil olan hareket-HAREKET
3-Hikaye ve kullanici arasindaki potansiyel iliski-TLISKI

4-Diger materyaller tarafindan saglanan genel kosullar-BAGLAM
5-letisim potansiyeli-ILETISIM

3.2.1. Medya
Medya, hikaye paketini yaratmak i¢in ¢esitli materyalleri kullanir. Medyaya baktigimizda, karsimiza {i¢ etmen
cikar:

{ MEDYA ]

BILEI$M J [ TUR ‘ | AI;I$ J

Bilesim (configuration): Hikave paketinde kullamlan medyalar arasmdaki ilighidie. Ug farkls bicimde ilighi soz
komasudur:

MEDYA
BILESIM TUR AKIE
TEK MEDY A BIRDEN COK MEDYA COELD ORT AT

1- Tek Medya (single media):Yalnizca metin ya da yalnizca goriintii gibi, hikaye anlatmak i¢in kullanilan tek bir
medya formati vardir. Ornek igin: http://www.alz.org/AboutAD/Treatment/Standard.asp

2- Birden Cok Medya (multiple media): Hikaye paketi i¢inde ayr igerikler gibi duran, birbirlerinden bagimsiz
degisik medya formatlarini sunar. Ornek icin: http://www.npr.org/templates/story/story.php?storyld=4509626
3- Coklu ortam (multimedia): Hikaye paketi i¢inde grafik, animasyon veya ses gibi, iki ya da daha fazla medya
formatinin bilgisayar tarafindan islenmesi ve gosterilmesidir. Ornek icin:
http://www.aclu.org/pizza/images/screen.swf

Tiir (Type): Hikaye anlatmak i¢in kullanilan medya formatlaridir:

MEDYA
BILESIM TR AKIS
GRAFELER ViDED ANIMASYOH SES METIH
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e  Grafikler:

e  Resimler

e  Cizimler

o Iliistrasyonlar
e Video:

Videolar, multimedya uygulamalarinin etkinligini arttirmak amaciyla kullanilirlar.
e  Analog Video
= Televizyon, video ve kameralar i¢in ayni standart video sinyalini kullanirlar
e Dijital Video
Dijital videolar bilgisayar dosyasi olarak depolanabilirler
Video formatlari
AVI — Windows’un standart formatidir
QuickTime
MPEG (http://iletisim.marmara.edu.tr/bilisim/BilDesMedUyg. HTM).
Animasyon:
fki Boyutlu Animasyonlar (Flash ve GIF)
Ug Boyutlu Animasyonlar
Etkilesimli animasyonlar (sanal ger¢eklik) (Caligkan, 2002).
Ses:
Insan sesi
Anlaticinin kendi sesi
Ses Efektleri
Miizik
Metin: HTML-PDF gibi metin formatlari

Alag (curreniness): Eg zamanli ve eg zamanlh olmayan dagitimg géstesir, Tki gekildedir:

MEDYA
BILESTM TUR AKIS

Ka¥ITLI CANLI

1- Kayith (recorded): Es zamanh degildir. Igerige, ortaya ¢iktign zamandan daha sonra ulasilir. Ornek igin:
http://www.guardian.co.uk/audio/
2- Canl (live): Es zamanhdir. Canl igerik geciktirmeden verilir. Ornek igin: http://minnesota.publicradio.org/

3.2.2. Hareket

Dijital hikayeler, igerik i¢inde hareket ve kullanicinin igerige erigimi i¢in gerekli hareket olmak iizere iki alanda
hareketi igerirler.
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HAREKET
if; ERIK HAREKETI KULLANICI HAREKETI
HAREKET
ICERIK HAREKETI KULLANICI HAREKETI
DURAGAN DiNAMIE EIFLESIE

ferik Hareketi (content action) : Bu hareket (g farkls bigimde olugur

1- Duragan: Icerik sabittir, hareket etmez. Ornek icin:
http://www.cleveland.com/nursinghomes/index.ssf?/nursinghomes/more/news/ca04cecil.html

2- Dinamik:Dinamik igerikte, tasarimin icinde gelisen hareket s6z konusudur. Igerik hareketi gorsel veya isitsel
bir bicimde olusabilir. Ornek igin: http://news.bbc.co.uk/1/hi/in_depth/4136289.stm

3- Birtlesik: Birlesik icerikte duragan ve dinamik béliimlerin her ikisi de yer alir. Ornegin; bir hikaye paketi sabit
bir metinle hareketli bir grafigin birlesiminden olusabilir. Ornek icin:
http://www.sun-sentinel.com/extras/graphics/news/spycrash/index.htm

HAREKET
ICERIK HAREKETI KULLANICI HAREKETI
PASIF AKTIF EARTSIMLI

Kullamic: Hareketi (user action): Igerife ulagmak igin kullamcmin yapmast gereken hareketlerdir. Kullames
hareketi tig farkds bigimdedir:

1-  Pasif: Pasif icerik, kullanmicinin hareketini gerektirmez. Igerik otomatik olarak hareket eder ya da hareket
secenegi yoktur. Ornek icin: http://drought.unl.edu/dm/thumbnails/12_week.gif

2- Aktif: Icerik hareketini baslatmak ya da siirdiirmek icin kullanicinin tiklamasi ya da bir sey secmesi igin aktif
icerik gereklidir. Bu hareket, bir tarayici (browser) islevi degil, ekranda siirekli bigimde bilgi akitmak ya da ileri
veya geri tiklamak gibi, hikaye tasarimiin bir pargasidir. Ornek icin:
http://www.consumaseguridad.com/web/es/infografias/especial transgenicos.php

3- Karisimli:  Karisimhi  icerik  pasif ve aktif durumlarin  bir kombinasyonudur. Ornek igin:
http://www.msnbc.com/modules/airport_security/screener/

Online hikayeler, icerik hareketini saglama ve kullanici igin gerekli olan sayfa ¢cevirmenin yani sira farkli hareket
modellerine de sahiptir. Flas animasyonlar ve kullanici kontrollii slayt gosterileri online hikaye anlatimina
Ozgiidiir. (Paul ve Fiebich, 2000).
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3.2.3. iliski (relationship)

Dijital hikaye ve kullanic1 arasindaki iliski, asagidaki 5 6zellige gore agik veya kapali diizeyde olabilir. Bu bes
goriiniimden biri “agik konumdaysa, igerik kullanici tarafindan degistirilir ve kullanic1 girisini gerektirir. Kapali
durumdaysa, icerik sonludur ve kullanici hikayeyi oldugu gibi alir.

ILisKi
DOGRITSALLIE OZELLESTIRME HES APL AT ISLEME EELENE

Dogrusallik (linearity): Ulasilabilen igerigin sirasini gosterir.

1- Dogrusal Olmayan(Agik): Hikaye paketlerinin se¢imi kullaniciya baghdir. Birden daha fazla giris noktasi
olmali ya da hikaye parcalarmm her biri, kendisi bir hikaye imis gibi okunmalidir. Ornek igin:
http://slate.msn.com/?id=2061470

2- Dogrusal(Kapali): Hikayeler 6nceden belirlenmis bir sirada giderler. Kullanic1 bastan baslayip, icerik
saglayicinin diizenledigi sabit bir yolda ilerlemelidir. Ornek igin: http:/national.unitedway.org/aboutuw/

Ozellestirme (customization): Kisisellestirilmis icerigi gosterir.

1- Ozellestirilebilir(Acik): Bu icerik, kullanictya genis bir parcadan secimler yaparak igerigi kisisellestirmesini
saglar. Ornek icin: http://www.babynamewizard.com/namevoyager/Inv0105.html

2- Standart(Kapali): Igerik 6zellestirilemez, herkes ayn1 icerigi alir.

Hesaplama (calculation): Hesap tutma yetenegini dikkate alir.

1- Hesaplanabilir(A¢ik): Dijital hikayeler, kullanicinin girisini gerektiren bir ozellik icerir ve sonra kag
kullanicinin  giris yaptigini hesaplar. Bu, anket veya oylama gibi bir yontemle yapilabilir. Ornek igin:
http://seattletimes.nwsource.com/news/local/links/axtax/

2- Hesaplanamaz(Kapali): Hi¢bir hesaplama 6zelligi yoktur.

Isleme (manipulation): icerigi harekete gecirmek, kullanicinin yetenegine baglidir.

1- Islenebilir(Acik): Bu icerik, sitedeki bir kisim malzemenin kullanici tarafindan diizenlenebilecegi sekilde
tasarlanmistir. Bu  deneyimsel hikaye tasarinu, kullanicinin  katilimma izin verir. Ornek icin:
http://www.hhmi.org/biointeractive/vlabs/

2- Set (Kapal): Icerik, kullanic1 tarafindan diizenlenemez.

Ekleme (appendage): Kullanici tarafindan igerige yapilan eklemeleri gosterir.

1- Eklenebilir (Acik): Dijital hikayeler, igerige kullanicinin eklemeler yapmasina izin verilerek bicimde
tasarlanir.  Yaygmn oOrnekler arasinda, oylama sonuglari ya da forum mesajlar sayilabilir. Ornek igin:
http://www.pbs.org/americanhigh/

2- Sonlu (Kapah): Igerige kullanici tarafindan eklemeler yapilamaz.

3.2.4. Baglam (Context)

“Onu cevreleyen ve anlamini veren baska bir seyler” olarak tanimlanmir. Ornegin gazetelerdeki baglam, yan
stitunlardaki hikayelerle saglanir. Dijital hikayeler, ilgili baglantili bilgilere linklerle sinirsiz baglam saglar.

BAGLAM
BAGLANTILI TEK BAZINA
TEENIE AIILC ELAVHAE ICERIK

Tek Basina (standalone): Her sey yalnizca hikayelerin igindedir, baglamsal linkleri igermezler.
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Baglantih (linked): Baglantili hikayeler ek bilgiye ulasmayi saglar. Dort 6zelligi vardir:

1- Teknik: Linkin yerini belirler. Tki farkl teknik vardir:

- Yerlesik (embedded): Hikaye metninin igine yerlestirilmis linklerdir. Hypertext linkler olarak da
adlandirlirlar. Ornek igin: http://slate.msn.com/?id=2070832%20%20

- Yanal (sidebar): Hikaye metninin disinda konumlanmis linklerdir. Ornek icin: http:/www.sun-
sentinel.com/broadband/theedge/sfl-edge-t-canemaker,0,4142989.flash
2- Amag (purpose): Sitenin yer alis nedenini gdsterir. Ug farkli amag s6z konusudur:

- Baglamsal (contextual) linkler, okunan hikayeye uygun belirli bir materyalden yapilir. Ornek igin:
http://news.bbc.co.uk/1/hi/uk_politics/2489169.stm

- Tlgili (related) linkler, aym bashk altindadir ama okunan hikayeye 6zgii olmasi gerekmez. Ornek
icinhttp://business.timesonline.co.uk/article/0,,16849-1506038,00.html

- Onerilen (recomended) linkler, kullanicinin son secimlerine ve ilgisine yonelik olarak materyaller saglar.
Ornek igin: http://www.nytimes.com/
3- Kaynak (source): Kaynagin kékenini gosterir. Ug farkli kaynak tiirii vardar:

- Ic  (internal) linkler, yaymcmm web  sitesindeki — materyallerdir.  Ornek igin:
http://business.timesonline.co.uk/article/0,,16849-1506038,00.html

- Dis (external) linkler, web sitesinin digindaki diger kaynaklari gosterir. Omek igin:
http://www.guardian.co.uk/medicine/story/0,11381,1426499,00.html

- Karigik (mixed) linkler, her ikisine de yer verilir. Ornek i¢in:
http://www.guardian.co.uk/olympics2012/story/0,14174,1415235,00.html
4- Tgerik (content): Linkin kapsamini tanimlar. Tki farkl1 sekilde smiflandirilabilir:

- Ikili (duplicate) linkler, aymi sunumun, audio veya video versiyonunun yani sira, metin olarak
yayinlanmasi gibi, ayni icerige farkli medya formatinda baglantidir. Ornek igin:
http://www.americanrhetoric.com/speeches/lhaveadream.htm

- Biitiinleyici (supplemental): Orjinal icerigin bir kopyasma degil, baska bir igerige giden linklerdir. Ornek
icin: http://www kstp.com/article/stories/S6631.html?cat=1 (Paul ve Fiebich, 2000).

3.2.5. iletisim

Cok katmanli iletisim daha 6nceki medyadan farkli olarak, essiz bir online ¢evre yaratir. Iki yonlii iletisim,
kullanicilarin diger kullanicilarla ya da igerik tasarimeilariyla iletisim kurmalarini saglar. Tek yonlil iletigim ise,
kullanicinin dijital olarak iletisimine olanak tanimaz.

ILETISIM
riki vinliih
EigimM TUE AKIS DENETIM AMAT
ILETiSiM
BiCim TUR AKIS DENETIM AMAT
Bire-hir Bir kigiden-gok kigive ok kisiden gok kisiye

Bicim: {letisimin yoniinii belirtir. Dért farkli sekilde bigimlenir:
- Bire bir: Iletisim, bir kullanic1 ve baska bir kisi arasinda gergeklesir. Ornegin, icerik yaratici ile kullanici

arasindaki e-mail baglantis1 gibi.
- Bir kisiden-¢ok kisiye: Bu tiir iletisimde, bir kullanic1 birden fazla kisi tarafindan okunabilir.
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- Cok kisiden-tek kisiye: Online sikayet ya da bireysel saglik koseleri gibi, pek ¢ok kullanicinin tek bir bireyle
baglanti kurdugu iletisim tiiriidiir.

- Cok kisiden-cok kisiye: Bir forum bdlgesine yapilan baglanti gibi, ¢cok kisiden ¢ok kisiye gerceklesen iletigim
bigimidir.

LETISIM
EIC I TiTR AKIG DENETIN ALAT
CHAT FORLTM SIS e-mail

Tiir: Kullanilan iletisim yontemlerini belirler. Dort farkl: iletisim tiirii vardir:

- Chat: Gergek zamanli, aninda mesajlasma alanlaridir. Ornek igin: http://msnbe.msn.com/id/3039950/

- Forum: Diger kisilerin baska bir zamanda okuyabilecekleri mesajlart goéndermeyi saglar. Ornek igin:

http://miva.sctimes.com/miva/cgi-bin/miva?Web/index.mv

- E-mail: Bir ya da daha fazla belirli sayida kisiye dogrudan ulagimi saglar.

- SMS: Kisa mesaj servisi, dogrudan icerik gelistiriciye gonderilebilir. Ornek igin:
http://www.beiruttimes.com/news/Jan1305.phtml

Akis: Es zamanli ve es zamanli olmayan dagitimi gosterir.

AKTS

KAYITLI CAMLI

- Kayitl igerik (recorded): Forum gonderilerini ve e-mailleri igerir.
- Canl Igerik: Chat’leri icerir. Bir chat sirasinda gonderilen mesajlar genellikle bir konu seti olusturur ve o
zaman canli igerik, kayitli icerik durumuna gecer.

DENETIM

DEMETIMSIZ DEMETIMLI

Denetim: Iletisimin diizeltilmesini ifade eder.

-Denetimsiz (unmoderated): Mesajlar foruma incelenmeden, dogrudan génderilir.
-Denetimli (moderated): Mesajlar foruma gonderilmeden dnce incelenir.

AMAC

BILGI ALISVERIZI KAYDETME TICARET
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Amag: Iletisimin nedenini tanimlar.

-Bilgi aligverisi: Kullanicinin daha fazla bilgi talebine veya yorum elde etmesine yarar.
-Kaydetme: Kullanicinin dagitim listesine eklenmesini saglar.
-Ticaret: Kullanicinin satin almasina yarar (Paul ve Fiebich, 2000).

4. SONUC

Dijital hikayeleri ortaya cikaran ana ogelerin birincisi olan MEDYA, geleneksel hikaye anlatimindan farkli
olarak dijital hikayelerin, sdzelligin yan1 sira gorsel ve isitsel bir nitelik tagidigini géstermektedir. Tek medya ve
birden ¢ok medya gibi bilesimlerin yani sira grafik, hareketli grafik, metin, ses, animasyon, fotograf ve
gOriintiiniin birlikte kullanildig1 ¢coklu ortam olanaklariyla hikayeler daha zengin bir icerikle sunulmakta; sanal
gerceklik yoluyla kigilerin gérme firsati bulamadiklari nesne ve yerler hakkinda bilgi sahibi  olmalar
saglanmakta; quicktime formatl hikayeleri ve cesitli bilgi tiirlerini resimlerle agiklamak i¢in kullanilan
shockwave, flash gibi diger animasyon araglarii kullanarak Ogrencilerin zengin deneyimler kazanmasina
yardimci olunmakta; karmasik bilgi gorsellestirilerek daha kolay algilanabilir hale getirilmektedir.

Dijital hikaye anlatimi, yalmizca HTML, PDF formatlarini ya da “tipik power point formatini kullanmak yerine,
hikaye anlatmak i¢in video ve animasyonun harmanlanmasiyla birlikte ortak iletisim amaglarma dayali bir
hikaye dizisi yaratmayi igerir. Dijital hikayeler, kisilerin akillarinda kalmasimi saglamak amactyla mesajlar1 ve
diisiinceleri ‘satmak igin’, yiiksek diizeyde etkisi kanitlanmis olan miizik ve goriintiiniin bilesimiyle duygulari
harekete gegirir. Bu onu, bilgiyi paylasma yolunda giiglii ve etkili kilar”
http://www.digitalvigilance.com/outreach/digital%20storytelling.html).

Diger bir anlatimla, dijital hikayeyi giiclii, etkili ve kendine 6zgii kilan, farkli medya tiirlerini bir arada
kullanabilme yetenegidir.

Dijital hikaye anlatiminin ikinci 6gesi olan HAREKET, igerigin aktif oldugu hikayelerde igerige ulagmak icin
kullanicinin da aktif olmas1 gerektigini; bilgiye kendi hiziyla ve yontemiyle ulasarak kullanicinin her an aktif
kaldigin1 ve kontroliin onun elinde oldugunu gostermektedir.

Dijital hikaye anlatiminin iiglincii 6gesi olan TLISKI, kapali durumlarim disinda, hikaye paketlerinin segiminin
kullaniciya bagli oldugunu, kullanicinin istedigi materyali segebilecegini, bdyle olunca istedigi yerden
baslayarak istedigi konuda bilgi edinebilecegini, kag kullanicinin giris yaptiginin hesaplanabilirligini, hikayelerin
islenebilir ve eklemeler yapilabilir sekilde tasarlandigini gostermektedir. Dijital hikayelerin esneklikleri ve
kisisellestirilebilmeleri 6zellikle e-6grenme ortamlarinda, “6grenen ve Ogreten arasinda genellikle var olan
mesafenin kapanmasina yol agmakta, ayni zamanda aralarindaki iligkinin esitlenmesini saglamakta ve
Ogrenenlerin 6grenme ve 6gretenlerle daha rahat ve anlamli bir sekilde iliski kurma kapasitelerini arttirip, empati
yapmalarina neden olmaktadir” (Neal, 2001). Dijital hikayeler; interaktif doniisiimlii bir siire¢le hikayelerin
islenebilmesine, diger hikayelerle birlestirilebilmesine veya baglanti kurulabilmesine 6zgiin bir firsat saglar. Bazi
hikayeler, her bir izleyici liyesini de hikaye anlatma siirecine katabilir. Katilimcilarin kararlariyla birlikte, hikaye
¢oklu sonlara ulasabilir. Baz1 durumlarda hikayelere diger anlaticilar tarafindan eklemeler yapilabilir ya da
hikayeler degistirilebilir.

Kisacas1 dijital hikaye anlatma, tiim multimedya formlar ile birlikte interaktif iletisimin giiclini kullanir ve
hikayelerini bir dizi multimedya ile tasarlayan anlaticilar da 6zgiin bir deneyim elde edebilirler.
http://interact.uoregon.edu/MediaLit/mlr/archlve/VO3NO2/060803 _digitalstory.html

Dijital hikayeleri olusturan 6gelerden biri olan BAGLAM, hikaye metninin icine yerlestirilmis ya da disinda
konumlanmus, ilgili veya Onerilen, web sitesinin hem igindeki hem de disindaki diger kaynaklari ve ayni1 igerige
farklt medya formatindaki baglantilar1 gosteren linklerle kullanicilarin sayfadan sayfaya, bir baglantidan diger
baglantiya kolaylikla gidebildigini gostermektedir.

Hikayeleri okuma ya da gérme bigiminden farkli olarak hikaye anlatmanin 6zgiin bir tarafi da, anlaticilarin
hikayelerini kullanicilarin girislerine ve tepkilerine dayali olarak degistirebilme yetenekleridir. Bu anlamda
dijital teknoloji, internet yoluyla hem forumlarla interaktif hikaye paylasimimi saglamakta hem de her hikaye
materyalinin dagitimini da gerceklestirmektedir.

Dijital hikaye anlatmanin son 6gesi olan ILETISIM ise, chat, forum, e-mail ya da SMS yoluyla, kullanicilarla

igerik tasarimcilar arasinda iletisim kuruldugunu, kullanilan iletisim yontemine gore bu iletisimin es zamanl ya
da es zamansiz olabilecegini, bazilarinin denetlenebilecegini ve bilgi aligverisi, kaydetme, ticaret olmak {izere lig
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amacla iletisimin gergeklestirildigini gostermektedir. Kullanicilarla igerik tasarimcilari (dijital hikaye
anlaticilar) arasinda kurulan etkilesim bi¢imi, “mesajlardaki ton ve ekranlardaki duygularla yaratilan bir iligki”
(Venezky ve Osin, 1991) olarak da tanimlanmaktadir.

Dijital hikaye anlatimin1 olusturmalar1 agisindan degerlendirilen bu bes elementin 6zellikleri, daha kapsamli bir
dijital hikaye anlatma tanimi yapilmasini olanakli kilmaktadir. Yapilan siniflandirmadan hareketle dijital hikaye
anlatma; interaktif dijital bir ortamda, kullaniciya bu ortamin kontroliinii vererek onu aktif kilan, kendi bilgisini
kesfederek olusturmasini ve edindigi bilgiyi ger¢ek yasam durumlarinda uygulamasini saglayan, bir hikaye akisi
icerisinde yol alirken kullanicinin  bilgiyi kendince anlamli bir bigimde zihninde olusturmasini, aligtirma ve
uygulamalar ile pekistirmesini gergeklestiren, hikayeyi anlatanin kendi sesinin yani sira ses, resim, grafik,
hareketli grafik, goriintii, miizik, metin, fotograf, animasyon gibi ¢oklu ortam uygulamalarma dayali bilgi,
egitim, eglence vb. amacli anlatimin sunulmast siirecidir.

Gergekte dijital ya da sanal, ne sekilde adlandirilirsa adlandirilsin, dijital hikaye anlatimi teknolojik olanaklar
zorlayarak yeni bir ¢izgi ortaya ¢ikarmaktadir. Bazi anlati sistemleri tek bicimli metinlerden olusurken, digerleri
ise gergekten cagdas yontemlere ve zengin dagitim aglarina sahip medyayla birlestirilmis hikayeleri icermekte ve
anlatilar dijital ortamda saklanabilir, degistirilebilir, diizeltilebilir, endekslenebilir, eglence, egitim, is ve
aragtirma i¢in yeni kullanimlara doniistiiriilebilir hale gelmektedir.

Sonugcta, “hikayeler yelpazenin neresinde yer alirsa alsin, igerigi, tiirii ve ortami ne olursa olsun, bir hikayeye
¢ekiciligini kazandiran hikayenin bi¢imi, hakimiyeti ve giiciidiir” (Randall, 1999). Dijital hikayeler de bu giiciinii
kanitlamak i¢in sozIii hikaye anlatma geleneginden kalan mirasi ve teknolojiyi kullanir.
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OZET

Bu makalenin amaci isitme engelli ¢ocuklar i¢in bireysellestirilmis okuma programinin diizenlenmesi, bire bir
Ogretme siirecinde ve grup egitiminde ¢ocuga uygun okuma materyalinin kullanilmas1 ve uygulamada dikkat
edilmesi gereken 6nemli 6zelliklerin agiklanmasidir. Uygulama siirecinde isitme engelli ¢ocuklar i¢in onerilerde
bulunularak alanda ¢alisgan Ogretmen ve uzmanlarin bireysellestirilmis okuma &gretimini Tiirkge ders
programlarina yerlestirmelerine destek olunacag: diisiiniilmektedir.

Anahtar sozciikler : Bireysellestirilmis okuma 6gretimi, okuma-anlama, isitme engelli cocuk.

ABSTRACT

This study aims to explain preparing individualized reading instruction; use of appropriate reading material in
individual and group sessions; and important features of this approach/technique while teaching hearing
impaired children. It is thought that suggestions related to practice would help/support integration of
individualized reading instruction into Turkish lesson programme by teachers and specialists who work with
hearing impaired children.

Key words: Individualized reading instruction, Reading comprehension, Hearing impaired children.

GIRIS

Bireysellestirilmis okuma egitimi 1950'lerden bu yana bir¢cok {iilkede okuma-anlamanin gelistirilmesinde
kullanilan etkili bir 6gretim programidir. Programin temelinde ¢ocugun okuma diizeyine uygun ve ilgilendigi
metinlerin/kitaplarin kullanilmasi, kitap segebilme, segilen kitaplari okuma istegi ve okudugunu anlamaya iliskin
beceri ve stratejilerin gelisimi i¢in yapilan etkinlikler bulunmaktadir.

Bireysellestirilmis okuma egitiminde a) okumanin bir biitiin oldugu, pargalara ayrilamayacagi, b) ¢ocugun ¢ok
sayida farkli materyaller arasindan okuyacagi materyali se¢gmesinin énemli oldugu, ¢) okuma gelisiminin ¢ok iyi
degerlendirilmesinin gerekliligi ve d) okuma becerilerinin edinilen okuma deneyimleri sonucunda gelisebilecegi
vurgulanmaktadir (Marlow, 2001; Schirmer, 2000; Dooley, 1996; Marlow, 1994).

Ulkemizde, Tiirkge’nin fonetik bir dil olmasi nedeniyle okuma &gretilirken; baslangi¢ diizeyinde sézciiklerin,
climlelerin ve metinlerin ¢ozliimlenmesi ¢gabuk olmakta, normal isiten ¢ocuklar i¢in sorun olmadigi
diistiniilmektedir. Okudugunu anlamaya iligkin stratejilerin 6gretilmesinde ¢ocuklarm bireysel farkliliklarindan
dolay1 sorunlar olsa bile siniflarda 6grenci sayisinin fazla olmasi nedeniyle bireysellestirilmis okuma egitimini
uygulamak zor olabilmektedir. Ciinkii bu egitim ¢ocugun ilgisi, ihtiyaclar1 ve bireysel becerilerine gore
diizenlenmektedir.

Isitme engelli cocuklarin okuduklar1 metinlerin; énceden edindikleri bilgi ve deneyimlerine, s6z dizimine ve
sozclik dagarcigina uygun olmasinin 6nemi bilinmektedir. Bunun yani sira, ¢éziimleme ve anlamaya iliskin
beceri ve stratejilerin edinilmesinde g¢ocuklarin bireysel farkliliklarin 6nemi de tartisilmaktadir. (Schirmer ve
arkadaglari, 2004; Schirmer, 2000; Kargin ve Akcamete, 1991). Okuma ve yazmanin Ogretilmesi ve
gelistirilmesinde ¢ok Onemli olan okuma metinleri ve bireysel farkliliklar grup egitiminde onemsenmesine
ragmen, yeterli olmamaktadir. Bu nedenle bireysellestirilmis okuma egitimi isitme engelli ¢ocuklarin okuma ve
yazma gelisiminde etkili bir 6gretim programidir.

Isitme engelli ¢ocuklarla calisan ogretmen bireysellestirilmis okuma programini baslatmadan 6nce
"Bireysellestirilmis okuma egitimi nedir?” “Onemli 6zellikleri nelerdir?" "Cocuklarm okudugu kitaplar nasil
secilmeli ve kontrol edilmelidir?" "Bire bir okuma nasil yapilmalidir? Degerlendirme nasil yapilmalidir”
“Bireysellestirilmis okuma egitiminin avantajlari1 ve dezavantajlar1 nelerdir?” gibi sorularin yanitlarim
diisiinmelidir.
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Bireysellestirilmis Okuma Egitimi Nedir?

Bireysellestirilmis okuma egitimi; Jeanette Veatch tarafindan gelistirilmis olup, okuma anlamaya iliskin beceri
ve stratejilerin gelisimi i¢in yapilan egitimdir. Egitimin baslangicinda ¢ocugun zayif oldugu ana beceriler ve
stratejiler belirlenerek, uygun okuma materyalleri secilir ve egitime baglanir. Bu program da cocuklarin
okudugunu anlamaya iliskin sorunlar1 ve ihtiyaglarinin belirlenmesinin yani sira okuma ve yazmaya iliskin
basarilarini arttirmak i¢in kiigiik gruplarda ve bire bir ¢alismalarda yapilacak uygulamalara karar verilmelidir
(Dooley, 1996; Searfoss and Readence, 1989).

Bireysellestirilmis okuma egitiminde 6gretmenin sectigi okuma materyalinin kullanilmasi yerine, ¢ocuklarin
okuma diizeylerine uygun hazirlanan materyallerin i¢inden ¢ocugun sectigi metnin kullanilmasi ve kendi hizinda
ilerlemesi i¢in firsatlar yaratilir. Bu program konusma, dinleme, okuma ve yazma becerilerinin birlikte
kullanilmasimi saglayarak, okudugunu anlamayi ve akici okumayi gelistirir. Okumanin zevkli bir etkinlik
oldugunu ¢ocuklarin fark etmesini saglar.

Bireysellestirilmis okuma programu yiiriitiiliirken grup egitimi yapilmaya devam edilmelidir. Ogretmen benzer
becerilerde giicliikleri olan dgrencilere yardimci olabilmek i¢in 6grencileri gruplayabilir. Burada 6nemli olan
¢ocugun ihtiyact olan egitimin, ihtiyac1 oldugu zamanda verilmesidir. Kii¢iik gruplarda yapilan etkinlikler de
sosyal etkilesim, amaglarin paylasilmasi ve deneyim edinme {istiinde durulur (Dooley, 1996).

Program baglatilmadan 6nce 6gretmen, ¢ocuklarin okuma diizeylerini yaptigi gézlemler ve formel olmayan
testlerle belirleyerek, kitap segmelidir. Okumay1 degerlendirmede kullanilan formel olmayan testler; sozli
okumanin dinlenmesi, soru-yanit ve okudugunu anlatma gibi degerlendirme araglaridir. Bu araglar kullanilarak
¢ocugun okuma ve anlamasina iligkin bilgi edinilir (Rasinski ve Padak 2004).

Bireysellestirilmis Okuma Egitimi ve Isitme Engelli Cocuk

Okumanin amaci anlamaktir. Okunan metine anlam verebilmek i¢in 6n bilgilere ihtiya¢ vardir. Cocugun
okudugundan anlam ¢ikarabilmesi i¢in gegmis bilgileriyle okudugu metin arasinda iligki kurmasi gerekir. Bu
nedenle 6nceden edinilen dil, deneyim ve biligsel beceriler okuma siirecinde ¢gok 6nemlidir. Yapilan arastirmalar
isitme engelli ¢ocuklarin dil gelisimlerinin yavas olmasi nedeniyle okudugunu anlamada isiten yasitlarindan geri
kaldiklarin1 ancak bu geriligin sadece dil gelisimlerinin yavas olmasi sonucu degil onlarla birlikte yapilan
etkinliklerin ve edindikleri deneyimlerin normal isiten yasitlarindan daha az olmasmdan kaynaklandigim
gostermektedir. Diizenli yapilan etkinliklerle okuma anlama diizeylerinin gelisebilecegi vurgulanmaktadir
(Schirmer, 2000; Girgin, 1999, Robertson ve Flexer, 1993; Kargin ve Ak¢amete, 1991; Lewis, 1986).

Bireysellestirilmis okuma egitimi ¢gocugun okuma becerilerini ve yetenegini, okumaya iligkin sorunlarini, kigisel
ilgisini gz Oniine alarak, sectigi kitab1 okuma firsat sagladigi igin isitme engelli ¢ocuklarin okuma 6gretiminde
kullanilabilir ve okumanin degerlendirilmesi i¢in en iyi ortam yaratilmis olur.

Bireysellestirilmis okuma egitimi baslatilan bir sinifta haftanin iki ya da ti¢ giinii bu program Tiirkge derslerine
yerlestirilir. Diger giinlerde ise Tiirkge derslerinde yapilmasi gereken diger okuma ve yazma etkinliklerine
devam edilir. Omegin: Isitme engelli gocuklar icin ilkdgretim birinci simifta bu program uygulamrken iki ya da
iic giin bireysellestirilmis okuma egitimi yapilabilir. Diger giinlerde fig/climle &gretimine devam edilebilir.
Bireysellestirilmis okuma egitimi yapilirken hem bire bir, hem de grup egitiminde fis/ciimle &gretimini
destekleyecek farkli etkinlikler hazirlanacagi i¢in okuma-yazma programi hizlanabilir.

Bireysellestirilmis Okuma Egitiminin Onemli Ozellikleri
Bireysellestirilmis okuma egitiminin en dnemli 6zelliklerini soyle siralayabiliriz (Ediger, M. 2003, Burns ve
arkadaslar1 1988, Ozgelik, 1986, Mason ve Au, 1986):

1. Okuma Materyalinin Cocuklar Tarafindan Se¢imi: Cocuklar okuma materyallerini kendileri segerlerse
okumak i¢in daha fazla istek duyabilirler. Cocuklara ilgilendikleri kitab1 se¢gmeleri i¢in firsat verilirse, her biri
farkli bir kitap secebilir. Kitap se¢iminde 6gretmen ¢ocuga Onerilerde bulunabilir ya da ¢ocuk isterse yardim
edebilir, ancak son karar ¢ocuk tarafindan verilmelidir. Bazi1 ¢ocuklar kitap se¢gmekte zorluk gekebilirler. Uzunca
bir siireyi okuyabilecekleri kitabi segmek igin kullamirlar ve okumak igin vakitleri kalmayabilir. Ogretmen bu
durumda ¢ocuga rehberlik ederek kitap secimine hizlilik kazandirabilir. Bazi kitaplardan birden fazla olabilir.
Bazen 6gretmen, bazen ¢ocuklar okumak ve tartigmak i¢in ayni kitabi secebilirler.

2. Okuma Hizi: Cocuk okudugu kitab1 veya metni kendi hizinda okumalidir. Yavas okuyan ¢ocuklar daha hizli

ilerleyenlerle ayni hizda okuyabilmesi igin acele ettirilmemeli, zorlanmamali ve hizli ilerleyen ¢ocuklar da yavas
ilerleyen g¢ocuklarin yetigmesi igin bekletilmemelidir.
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3. Beceri Ogretimi: Ogretmen, bire bir ve grup egitiminde ¢ocuklarin sozciikleri tantyabilmeleri, harf-ses
iliskisi bilgilerini, sdzciik dagarciklarini ve okuduguna anlamaya iliskin becerilerini gelistirmek i¢in yardimei
olur. Okunan metin ile ilgili bilgilerin anlagilmasi énemlidir. Ornegin: Bir hikayenin giris, gelisme, sonug
boliimlerinin ve karakterlerinin belirlenmesi, ¢ikarim yapma ve tahmin etme becerilerinin gelismesi gibi.

4. Kayit Tutma: Okumanin degerlendirilmesi igin gocugun ilerlemesi kayit edilir. Ogretmen gocugun bagimsiz
ve zorlukla okuyabildigi metinlerden, cocugun kuvvetli ve zayif anlama becerilerini belirleyebilir. Bu beceriler
kayit edilerek, gelistirilmek iizere dersler planlanir. Cocuklarin yeni sdzciiklerle karsilastigi zaman kullandigi
stratejiler belirlenir. Ayrica soru-yanit, okudugunu anlatma, 6zetleme gibi istbiligsel stratejilerin kullanimi
belirlenir. Okudugunu anlamada yetersizliklerin belirlenmesi ancak diizenli tutulan kayitlarin sonucunda
gerceklestirilir. Ogretmen bir degerlendirme araci kullanarak ve yaptig1 gozlemlerin sonucunda notlar tutarak
¢ocugun okudugunu anlamasini degerlendirir (Rasinski ve Padak 2004).

5. Bire bir Ogretmen-Cocuk Cahsmasi: Haftada en az iki defa Ggretmen her cocukla bire bir ¢alisirken,
edindigi amaglara gére 5 dakikadan 15 dakikaya kadar siire ayirabilir. Diizenli yapilan birebir c¢alismalar
bireysellestirilmis okuma egitiminin 6nemli bir 6zelligidir. Sessiz ve sakin bir yerde c¢alisilmali, her ¢ocuk i¢in
farkli amaglar edinilmelidir. Ornegin: ilkogretim ikinci smifa devam eden isitme engelli bir 6grenci igin basit
climlelerden olusan bir metindeki ciimleleri, sdzciikleri, ekleri dogru okumasi, anlamasi ve anlatmasi amag
edinilirken, siniftaki diger isitme engelli cocuk i¢in okudugu metine iliskin sorulari anlayip yanit vermesi amag
edinilebilir.

6. Etkinliklerin Paylasilmasi: Ogretmen, cocuklarin kendi secimlerine gére okuduklari kitaplarin simifta
paylasilmasi igin her hafta zaman ayirmalidir. Okunan kitaplar simiftaki diger ¢ocuklarla kiigiik gruplar da
paylasilabilir. Boylece, ¢ocuklar farkli kitaplar hakkinda bilgi sahibi olabilir ve segebilecekleri kitaplar fazlalagir.

7. Bagimsiz Cahsma: Cocuklar grup icinde Ogretmenle yaptiklari ¢aligmalarin yam sira kendileri de
calisabilirler. Iyi okuyucular ve bilylik cocuklar, kiigiik c¢ocuklara gore bagimsiz ¢alisarak daha fazla
Ogrenebilirler.

Bireysellestirilmis Okuma Egitiminin Diger Bire Bir Okuma Programlarindan Farki Nedir?

Okuma ve yazmanin gelistirilmesine iligkin literatiir incelendiginde bireysellestirilmis okuma egitiminin ¢ok
onemli bir parcasi olan bire bir Ogretmen-cocuk calismasina benzerlik gosteren “bire bir ¢alisma” nimn
(conference) okuma yazma egitiminde kullanildigi goriilmektedir. Bire bir ¢alismanin amaci okunan kitaplardaki
duygu ve diisiincelerin paylasilmasi ve tartisilmasidir. Bire bir ¢aligmanin diger amaci ise ¢ocugun yazisindaki
diisiincelerin diizenlenmesi, noktalamaya veya anlamaya iligkin strateji ve beceriler iistiinde durularak model
olunmasi ve dgrencinin gelisiminin degerlendirilmesidir. Okuma ve yazmanin dgretilmesinde kullanilan bire bir
caligma bir okuma programi degildir. Cocugun ihtiyaci oldugunda 6gretmenle ¢alistig siiredir (Cooper 1997).

Iki 6nemli bire bir okuma programu oldugu iistiinde durulmaktadir (Rasinski ve Padak, 2004; Schirmer, 2000;
Wasik and Slavin, 1993):

1. Okumanin lyilestirilmesi (Reading Recovery)
2. Herkes I¢in Basar1 (Success For All)

1. Okumamin lyilestirilmesi Programi: Bu program 1985 yilinda Yeni Zelanda da Marie Clay tarafindan
gelistirilmis ve daha sonra Gay su Pinnel ve diger aragtirmacilar tarafindan Amerikada devam ettirilmistir.
Clay’m gelistirdigi bu programa gore okumanin ilk yili ¢cok 6nemli oldugu i¢in okumada basarisiz olan g¢ocuk ilk
yilda okumanin iyilestirilmesi programina alinmalidir. Bu programda; okuma alaninda 6zel olarak yetistirilmis
O0gretmen, basarisiz olan ¢ocukla, siniftaki diger ¢ocuklarin basari diizeyini yakalayincaya kadar her giin 30
dakika c¢alisir.

Okumanin iyilestirilmesi programindaki etkinliklerin amaci; ilk once sozciikk tanimay1 gelistirmek ve akici
okumay1 saglamaktir. Bire bir ¢aligmanin ilk bolimiinde ¢ocuk, 6nceden okudugu, kendisine yabanci olmayan
bir hikayeyi okur. Ogretmen cocugun sozlii okumasina iliskin kayitlar tutar. Sonra harf tanima, harflerin bir
araya getirilmesi ve climle etkinliklerine gegilir. Cocuk Ogretmenin sdyledigi ciimle ya da climleleri yazar.
Ogretmenin yazdig1 bir ciimle sézciiklere béliinerek, bu sézciiklerden anlasilir ciimle yapilmast iistiinde durulur.
Dersin sonunda okuyabilecegi yeni bir kitap ¢ocuga tanitilir. Cocuk ve 6gretmen kitaptaki yeni kavramlar, s6z
dizimi ya da sozciikler iistiinde ¢alisir. (Rasinski ve Padak, 2004, Schirmer, 2000).
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Schirmer (2000)’in de belirttigi gibi okumanmn iyilestirilmesi programi isitme engelli g¢ocuklar iginde
kullanilmasina ragmen heniiz literatiirde bu konuda yayinlanmis arastirma sonuglarina rastlanmamustir.

2. Herkes I¢in Basart Programi: Okumanin 6grenildigi ilk yildan baslayarak iigiincii simifa kadar, okumada
basarisiz olan ¢ocuklarla bire bir ¢aligilarak yiiriitiiliir. Her giin 20 dakika calisilir. Bu caligmalarda ¢ocugun
onceden okudugu kitaplar kullanilir. Sesli veya sessiz okuma yapilir. Birinci sinifta; sozlii okuma, sdzciiklerin
anlami, harf-ses iliskisi ve hikaye yapisina iligkin anlama becerilerinin 6gretimi {istiinde durulur. Biiyiik
¢ocuklarla, ¢oziimleme hikaye yapilarini anlama, tahmin etme, 6zetleme, sdzciik dagarcigini gelistirme ve yazma
yapilir. Ogretmen, her giin ¢ocukla bire bir calismanin yan1 sira haftada bir giin 90 dakikalik bir grup egitimi
yaparak, bire bir yapilan etkinlikleri okuma sinifta diizenli olarak yapilan diger okuma etkinlikleriyle
biitiinlestirir. Herkes i¢in basart okuma programi; okudugunu anlamada iistbiligsel stratejilerin dogrudan
Ogretimini 6nemsemektedir. Bu programin igitme engelli cocuklarin okumay1 6grenmesinde ¢ok yararlt oldugu
belirtilmektedir (Schirmer, 2000).

Okumanin iyilestirilmesi ve herkes i¢in basar1 programlarinin amaglari ile bireysellestirilmis okuma egitiminin
amagclar1 temelde benzerlikler gosterse de farkli okumay1 gelistirme programlaridir. Ciinkii bireysellestirilmis
okuma egitimi bir smifta bulunan tiim ¢ocuklar igin diizenlenir. Okudugunu anlama diizeyi en iyi olan ¢ocukla
da egitime baslanabilir. Bire bir yapilan ¢alismalarin yani sira grup etkinliklerinin program i¢inde énemli bir yeri
vardir. Tlkdgretimin birinci kademesinde uygulandig1 gibi ikinci kademede de uygulanabilir. Okumanm
iyilestirilmesi ve herkes i¢in bagsari okuma programlari ise sinifta bagari diizeyleri diisiik olan ¢ocuklar i¢in
diizenlenmistir. Program okuma alaninda 6zel olarak yetistirilen Ogretmenler tarafindan yiiriitiilir. Grup
etkinlikleri planlanmaz. Okuma 6gretiminin ilk yilinda ya da ilk ii¢ yilinda gergeklestirilir.

Bireysellestirilmis Okuma Egitiminde Kullamlan Okuma Materyalleri

Bireysellestirilmis okuma programinda hikaye kitaplarinin yani sira, magazinler, gazeteler ve bilgi verici
yaymlar da olmalidir. Her ¢ocuk i¢in en az {i¢ veya bes uygun kitap bulunmali, bu kitaplar farkli okuma
diizeylerinde ve ¢ocuklarin ilgilenebilecegi farkli konular1 kapsamalidir. Kitaplar secilirken; 6gretmen kitapgilar
dolasarak kitap secebilir ve yeni ¢ikan kitaplar hakkinda bilgi sahibi olabilir. Kiitiiphanelerdeki kitaplar1 kontrol
edebilir, ailelerden yardim isteyebilir. Aileler, evdeki eski okunmus kitaplar1 okula verebilirler. Ailelerin kitap
katkilar1 bireysellestirilmis okuma programimim amacini anlamalarma ve uygulanmasina iligkin bilgi
edinmelerinde etkili olabilir (Searfoss ve Readence, 1989; Baumann ve Johnson, 1984).

Ulkemizde normal isiten ve isitme engelli ¢ocuklar i¢in; basit ciimlelerden karmasik ciimle yapilara gegilen,
sozciik dagarcigl kontrol edilerek iiretilen hikaye serileri bulunmamaktadir. Bu nedenle hikaye metinleri isitme
engelli cocuklarin kullandiklari dil yapilarina ve sozciik dagarciklarina uygun olarak degistirilip, tekrar
yazilabilir (Schirmer ve arkadaglari, 2004). Bireysellestirilmis okuma programi baslatildiktan sonra bu kitaplarin
stirekli yenilenmesi 6nemlidir. Cocuklara uygun kitaplar secildigi veya tekrar yazildig1 i¢in ¢cocuklar bu kitaplari
hizla okuyabilirler.

Bireysellestirilmis Okuma Programinin Uygulanmasi

Bu programin uygulanmasinda dort 6nemli ana baglik vardir: 1. Kitap se¢imi 2. Secilen kitabin okunmasi 3. Bire
bir ¢calisma 4. Okunan kitaba verilen tepki ve okunanlarin genisletilmesi (Searfoss ve Readence, 1989, Mason ve
Au, 1986; Baumann ve Johnson, 1984,)

1. Kitap Se¢imi: Program ¢ocuklara tanitilirken sinif i¢inde ve okulun farkli koselerinde bulunan kitaplarin
yerleri gosterilerek, ddiing kitap almak icin yapilmasi gereken islemler agiklanir. Ornegin: Okul kiitiiphanesinden
veya sinif kitapligindan odiing kitap alinirken kitaplarin kayit edilme sekli gosterilir. Alinan kitabin adi, okuyan
kisinin ad1 soyadi, kitabin alindig1 ve geri verilecegi tarih gibi.

Kitap sec¢imi i¢in onbes giinde bir Tiirk¢e ders saati ayrilabilir. Grup iginde farkli hikaye kitaplart tanitilir.
Cocuklar kitap se¢imlerini yaparken yanlarina gidilerek bire bir yardimeci olunabilir. Cocugun uygun metni
secebilmesi icin 6gretmen ve gocuk kitap segimini birlikte yapabilirler. Ogretmen kitap seciminde nelere dikkat
edilecegini cocuga gosterir. Ornegin: Kitabin kapagina ve basligma bakilarak, metnin yazar1 ve karakterler
paylasilabilinir. Ogretmen, gocugu bir veya iki sayfa okumaya cesaretlendirerek, bilmedigi sozciikleri
diistinmesini ister. Bir sayfada bes taneden fazla bilinmeyen sozciik varsa, kitap ¢cocuk i¢in zor olabilir (Schirmer
ve lockman, 2001). Hi¢ bilmedigi sdzciik yoksa ¢ocuk daha zor olan bir kitab1 da okuyabilir.Grup i¢inde kitap
secimi yapilabildigi gibi, bire bir ¢alismada ¢ocuk, kendisine sunulan {i¢ dort kitap arasindan segim yapabilir.

2. Secilen Kitabin Okunmasi: Cocuk segtigi kitabi kendi okuma hizinda okumalidir. Okurken, yardima ihtiyaci
oldugunda anlamadiklarint sormasi igin cesaretlendirilir. Cocuk, okulda sectigi kitabi eve gotiirerek okuyabilir.
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Okunan kitaplar okulda bire bir dgretmenle paylasilabilecegi gibi arkadaslarla da paylasilabilir. Cocuklarin
okuduklar1 kitaplarin listesi yapilarak sinifin duvarma asilir. Boylece g¢ocuklar sinif iginde arkadaslarinin
okudugu kitaplar1 gorerek, farkli kitaplar1 okumak i¢in istek duyabilirler.

3. Bire bir Calisma: Ogretmen cocukla bire bir calisirken: a) cocugun, secilen kitaba/metine ilgisini ve
anlamasini, b) ¢ocugun okuma becerilerine iliskin yetenegini (sdzciik dagarcigi, sdzciik tanimlama, anlama gibi)
¢) cocugun sozlii okuma becerilerini belirleyebilir. (Mason ve Au, 1986; Baumann ve Johnson 1984). Cocugun
okurken bilmedigi bir sozciikle karsilagtiginda sozcligii anlamak igin kullandigi stratejiler, okurken uygun
yerlerde durulmasi, s6zciiklerin dogru okunmasi gibi 6nemli 6zellikler iistiinde durulur.

Bire bir ¢alismada 6gretmen anlamayi kontrol etmek i¢in metine iliskin sorular sorabilir. Sorular karakterlere,
hikayede gecen olaylara ve olaylarin ¢oziimlerine iliskin olmalidir. Sorular ayn1 zamanda hikayedeki olaylarin
sirasl, karakterlerin amaglari, problemleri ve birbirleriyle iliskilerini de kapsamalidir. Cocuklardan ana diigiinceyi
Ozetlemeleri istenebilir yada hikayedeki onemli olaylar tartisilabilinir. Metinde cocugun anlamakta zorluk cektigi
sozctikler ve boliimler de tartisilmalidir. Asagida okunan kitaba/metine iliskin bire bir ¢alismada sorulabilecek
sorular verilmistir:

Hangi kitab1 okudun? (Kitabin baslig1 ve yazarin adin1 sdyleme)

Nigin bu kitab1 okudun? (Hoslanma, rapor etme)

Kitabin konusu nedir? (Konuyu birkag climle ile ifade etme)

Kitapta hangi karakterler var? (Karakterlerin isimlerini ve dnemli dzelliklerini sdyleme)

Gelisme boliimiinde neler oluyor? ya da karaterin ad1 verilerek,

Gelisme boliimiinde Ayse neler yapiyor?( Gelisme boliimiindeki olaylarin siralanmasi)
Kitabin sonunda neler oluyor? ya da karaterin ad1 verilerek

Kitabin sonunda Ayse neler yapiyor? (Sonucun birkag climleyle ifade edilmesi)

Kitapda/ metinde anlamadigin yeri goster? (Anlasilmayan yerin gosterilmesi ve ifade edilmesi)
Anlamadigin sozciik var m1? (Anlasilmayan sozciiklerin agiklanmasi)

Isitme engelli cocuklarin soru formlarim anlamakta giicliik ¢ektikleri ancak farkli metinlerde uygulma yapilarak,
farkl1 soru ¢esitleri kullanildig: takdirde sorular1 anlayip yanitlayabilecekleri bilinmektedir. (Schirmer 2000). Bu
nedenle bire bir caligmalarda okudugunu anlattirmanin yani sira soru yanitlara da yer verilmelidir.

Bire bir ¢aligsmalarin diizenli yapilabilmesi i¢in egitimin yapilacagi saatler belirlenerek tablolastirilir. Bu tabloya
haftanin giinleri, ¢aligma saatleri, 6grencilerin isimleri yazilir.

4.0kunan Kitaba verilen tepki ve okunanlarin genisletilmesi: Cocugun okuduklarin1 arkadaglariyla paylagmasi
onemlidir. Paylagimlar sirasinda gocuklar okuduklarimi tekrar etme firsati bulurlar. Okunan kitaplar grupta
anlatilirken dgretmen bazi amaclar edinebilir. Ornegin; Karakterlerin 6zelliklerini aciklayabilme, giris, gelisme
ve sonug boliimlerini fark edebilme, olaylar siralayabilme gibi. Bu amaglari gergeklestirebilmek icin ¢ocuklarin
ihtiyaclar1 gozlenerek kiigiik gruplarda 6gretmenin yonlendirdigi etkinlikler yapilabilir. Isitme engelli cocuklar
icin 6nemli olan bu etkinliklerden bazilar1 asagida verilmistir. (Marlow, 2001; Searfoos veReadence 1989).

1. Cocugun okudugu metin kiiciik bir grupta paylasilabilir. Oregin: Hikaye kitab1 okunmussa, ¢ocuk hikayeyi
arkadaslarina anlatabilir. Ogretmen ¢ocugun anlatimma yardime1 olmak igin gocuk anlatirken, anlatilan yerlere
iligkin resimleri gruptaki diger ¢ocuklara gosterebilir.

2. Okunan metindeki heyecanly, ilging ya da komik olaylart cocuk grupta arkadaslarina ya da evde bir yetiskine
anlatabilir.

3. Okunan metindeki 6nemli bir karakterin/karakterlerin biiyiik posteri ya da ¢amur kullanilarak modeli
yapilabilir.

4. Boya kalemleri, kumas pargalari, gazeteler, elisi kagitlari, pamuk gibi farkli malzemeler kullanilarak
metindeki olaylara, yerlere ve karakterlere iliskin poster yapilabilir. Posterin iizerine olaylar agiklayan ciimleler
¢ocuklarm katilimlariyla yazilabilir.

5. Okunan kitap kapagi biiyiik bir kartona ¢izilerek boyanir, basligi ¢ocuklar tarafindan yazilir ve diger
¢ocuklar i¢in okulun ya da sinifin duvarlarinda sergilenebilir.

6. Yeni 0grenilen sozciikler bir kagida yazilarak listelenir. Listedeki sdzciiklerin yanina anlamlarini agiklayan
resimler ¢ocuklar tarafindan ¢izilir ya da yapistirilir.

7. Okunan metinde gecen yeni terimlerin listesi yapilir ve anlamlar1 tekrar paylasilir. Terimlerin yanina
anlamini agiklayan resimler ¢cocuklar tarafindan yapilir ya da ¢ocuklarin bulduklar: resimler yapistirilir.
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Kayit Tutma ve Degerlendirme )

Kayit tutma bireysellestirilmis okuma egitiminin dnemli bir ozelligidir. Iki sekilde kayit tutulabilir: 1. Cocugun
tuttugu okuma kayitlari, 2. Ogretmen gozlemleri ve kayitlari. (Rasinski ve padak 2004; Searfoss ve Readence,
1989).

1. Cocugun Tuttugu Okuma Kayitlari: Cocuk okudugu kitabi/metni bitirdikten sonra kayit tutar. Bunun igin
standart bir form hazirlanir. Bu forma c¢ocugun adi soyadi, okunan kitabin adi yazilir ve kitabin sevilip
sevilmedigine iligkin aciklama yapilmasi i¢in bos yer birakilir. Okuldncesinde ve ilkdgretimin birinci sinifinda
cocuklar bu formu resim g¢izerek ya da Ogretmenle birlikte sesli okuyarak, biiyiik ¢ocuklar ise yazarak
doldurabilir. Her ¢ocuk i¢in bir dosya agilarak yapilan kayitlar i¢ine koyulur.

2. Osretmen Gozlemleri Ve Kayitlari: Ogrenciyle yapilan bire bir calisma &zetlenir. Okunan kitabm adi
yazilarak ¢ocugun sozciikleri okumasi, harfleri ayirt etmesi, ekleri farketmesi ve anlamasi, sozlii okuma akiciligi,
tonlama, okudugunu anlama, anlatma, sorulari yanitlama, ¢ikarim yapma, tahmin etme, Ozetleme gibi
stratejilerin kullanin {istiinde durulur.

Asagida ilkdgretim ilfinci ve besinci smifa devam igitme engelli gocuklar igin yapilan gézlem ve kayitlardan
ornekler verilmigtir: Ilkogretim ikinci siifa devam eden isitme engelli ¢ocuk ile bire bir okuma yapildiktan
sonra tutulan kayit:

“Bugiin, Ali “Kii¢iik Sandal” kitabmi okudu. Ug kitap arasindan bu kitab1 secti, istekli ve dikkatli okudu.
Okumaya baslamadan 6nce “sandal” hakkinda konusularak, sandalla nerelere gidilebilecegi tartisildi. Sesli
okuma yapildi, “¢6zdi” yerine “¢dydii”, “usulca” yerine “uslu” “yaklasabilirdi” yerine “yaklasti” seklinde
okudu. Yanlis ve eksik okudugu bu sozciiklerin dogru ve yanlis halleri yanyana yazilarak gosterildi. Simdiki ve
geemis zaman eklerinin ¢ogunu dogru okudu ve anlatirken dogru kullandi. Okudugunu anlatirken “migil musil
uyudu” ciimlesinde “uyudu” sdzciigiinii anlayip “misil misil” sozciiklerini anlayamadigr i¢in “Nasil uyudu?”
sorusunu yanitlayamadi.”

Tlkogretim besinci smifa devam eden isitme engelli cocuk ile bire bir okuma yapildiktan sonra tutulan
kayit:

Bugiin, Mert “Isik” kitabin1 secti ve okudu. Once sessiz sonra sesli okumas istendi. Dikkat etmedigi
i¢in baz1 sozciikleri yanlis okudu. Bu sozciikleri soyle siralayabiliriz: “gorebiliriz” yerine “gorebil”, “dakikada”
yerine “dakika”, “floresan lamba” yerine ““ foron lamba.” Soru-yanit iligkileri ¢alisildi. “Ne”, “nerede”, “nereye”,
“nasil” sorularini yanmitladi. Kendisi de metin ile ilgili “Ay nereden 1sik alir?” ve “Aynaya bakinca ne
gorebiliriz?” seklinde iki soru sordu. “Dogal” sdzcligiiniin anlamini agiklayamadi.”

Bu kayitlar ¢ocugun okuma gelisiminin degerlendirilmesinde ¢ok kiymetli ve biraraya geldikce artan

bilgilerdir. Bu nedenle kayit yapilirken ¢ok dikkatli olunmalidir.
Bireysellestirilmis Okuma Egitiminin Avantajlar1 ve Dezavantajlari

Tim egitim programlarinda oldugu gibi bireysellestirilmis egitim programmin da avantaj ve
dezavantajlar vardir (Dooley 1996; Burns ve arkadaslar1 1988; Mason ve Au, 1986). Bireysellestirilmis okuma
egitiminin avantajlarini soyle siralayabiliriz:

Okunan kitaplari ¢cocugun se¢mesi okumada motivasyonu saglar.

Her ¢ocuk farkli bir kitap segebilecegi igin diger ¢cocuklarla olumsuz olarak karsilastirilmaz.

Cocuga kendi okuma hizinda okumay1 6grenebilmesi igin firsat verilmis olur.

Ogretmen ¢ocukla bire bir calisirken en iyi etkilesim ortanu kurulur.

Ogretmen, cocugun okumaya iliskin beceri ve stratejilerinin zayif ve kuvvetli taraflarin1 gorebilir.
Cocugun ihtiya¢ duydugu beceriler iistiinde ¢aligilir.

Cocuklarin var olan bilgilerinden baslanarak gelisimleri gozlenecegi i¢in basarili olmalar1 kagmilmazdir.
Gruplamalar ¢ocuklarin becerilerine gére yapilir ve ilerleyen ¢ocuklar grup degistirebilirler.

Ogretmen, cocuklarin okuma ve yazma gelisimlerine iliskin ailelerine bilgi verir.

WO RN =

Bireysellestirilmis okuma egitiminin dezavantajlarini ise $0yle siralayabiliriz:
1. Ogretmen, cocuklarin secim yapabilmesi icin ¢ok fazla sayida ve siirekli yenilenen okuma materyali

toplamalidir.
2. Bire bir ve kiigiik gruplarda egitim igin zaman ayirmak Tiirk¢e ders programi i¢inde zor olabilir.
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Toplanan kitaplar i¢in biiyiik kitapliklara ihtiya¢ duyulmasi sorun olabilir.

Bireysellestirilmis okuma programinin diizenlenmesi ve planlanmasi i¢in zaman ve yere ihtiya¢ vardir.
Farkli okuma materyallerine ihtiya¢ duyulmasi bazi 6gretmenlerin cesaretini kirabilir.
Degerlendirmelerin kayit edilmesi ¢ok 6nemlidir ancak zaman alir.

SNk

SONUC VE ONERILER

Yapilan arastirmalar isitme engelli ¢ocuklarin okuma ve yazmaya iliskin beceri ve stratejilerinin normal isiten
yasitlarindan ve birbirlerinden farkli oldugunu gostermektedir. Bu farklilik sadece isitme engeli ile
aciklanmamakta, hazirlanan etkinliklerin uygunlugu ve diizenli araliklarla yapilmasinin énemi vurgulanmaktadir.
Bu nedenle bireysellestirmis okuma programi igitme engelli gocuklarin Tiirk¢e derslerine yerlestirilerek bire bir
O6gretmen-6grenci caligmalarin yanisira kiigiik gruplarda etkinliklere yer verilmelidir.

Tiirkge, dilbilgisi ve diger ders kitaplarindaki metinlerin isitme engelli ¢ocuklarin dil ve okuma diizeylerine
uygunlugu tartisiimaktadir. Isitme engelli ¢ocuklari anlayabilecegi metinler kullanilarak okuma anlama ve
derslerdeki basar1 diizeyleri gelistirilebilir. Bu nedenle isitme engelli ¢ocuklarla bire bir ¢aligilarak okudugunu
anlama diizeyleri belirlenmelidir. Bire bir ¢aligmalarda tutulan kayitlar bir araya getirilerek isitme engelli
¢ocugun sozciik dagarcigi, s6z dizimi ve kullanimi gibi dilsel bilgilerine uygun metinler olusturulmalidir.

Bireysellestirilmis okuma egitiminde bire bir yapilan ¢alismalarla isitme engelli ¢ocuklarin okuma hizi, sdzciik
ve eklerin dogru okunmasi ve anlasilmasi, okudugunu anlatma, metine iligkin sorulara yanit verme, metnin
konusunu dzetleme gibi beceri ve stratejiler Gistiinde durularak, isitme engelli ¢ocuklarin hem ¢éziimleme hem de
anlama stratejilerine iligkin bilgileri gelistirilebilir.
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SANAL GERCEKLIK VE EGIiTiM AMACLI KULLANILMASI

Dr Yiicel KAYABASI
Gazi Universitesi Egitim Fakiiltesi Ogretim Elemant.

OZET

Sanal gerceklik, gergek diinyaya iliskin bir durumun bilgisayar tarafindan yaratilmig {i¢ boyutlu bir benzetimi
icinde, kullanicinin bu benzetim ortamini iizerine giydigi 6zel aygitlarla duygusal olarak algiladigi ve bu yapay
diinyay1 yine bu aygitlar araciligi ile etkin olarak denetleyebildigi sistemlerdir. Yani gercegin yeniden insa
edilmesidir. Bir sanal gerceklik sistemi, kullanicinin sistemle etkilesebilmesini saglamak {izere, bir sunum
sistemi ve bir baglanti sisteminden olusur. Sanal gergeklik c¢alismalari 1990’lardan sonra gelistirilmeye
baslanmis ve halen de gelistirilme ¢alismalart devam etmektedir. Bu yeni teknoloji bir ¢cok alanda ve gesitli
amaclar igin kullanilabilecek bir teknolojidir. Ozellikle birey icin, yapay olarak olusturulmus ortamlarda,
o0grenmeyi saglamada oldukga etkili bir teknolojidir. Birey bu teknolojide yapay olarak olusturulmus ortamlarda
yaparak ve yasayarak dgrenmektedir. Bu teknolojinin kullanilmasi ancak ileri diizeyde bilgisayar (benzetigim)
yazilimlar1 ve 6zel olarak gelistirilmis bir ekipman ile miimkiindiir. Gelecegin egitim ortamlarim olusturacak
teknolojik bir yeniliktir.

Anahtar Kelimeler: Sanal Egitim, Sanal Gerceklik

ABSTRACT

Virtual reality is a system that a position that is created by computer concerning the real world in the three
dimensional imitation and the user may perceive this imitational ambience by special instruments which they
wear them on and using these instruments they can check the imitational world. This means reality is built up
again. A virtual reality system is composed of a presentation system to provide user to impact with the system
and a connection system. Virtual reality studies are developed after 1990’s and development studies in this area
have been improving. This new technology is a technology that can be used in many fields and for many
purposes. Especially, it is a very influential technology to supply learning in virtually constituted ambiances. In
this technology individual, is learning by making and living in the virtually constituted ambiances. The using of
this technology is possible by specially developed instruments with a advanced computer software. It is a
technological innovation that will form future learning systems.

Key Words:Virtual Reality, Virtual Education

GIRIS

Biiyiik ve yogun insan topluluklari, agin hareket, dinamizm, hizli degisim, bilimsellik ve ileri teknoloji ¢agimizi
karakterize eden baslica niteliklerdir. Gelisen toplumlarda insan her an degisen teknolojik diinyada yasamak ve
cok cesitli teknolojilere uyum saglamak zorundadir. Bu yiizden, egitim-6gretim ve dgretme- 0grenmede ¢agin
bilgi artis1, bireyin 0grenme istegi yetenegini gelistirme c¢abalan ilgi alanlarinda kendi 6grenme hizina gore
ilerleme istegi, alternatif egitim olanaklar1 ortaya cikmistir. Alternatif egitim olanaklarindan birisi de sanal
gerceklige dayal gelistirilen ortamlardir.

Bilisim ve teknoloji ¢ag1 olarak da nitelendirilen 20. yiizyilin son ¢eyreginde, bilgisayar ve bilgisayar
teknolojisinde biiyiik gelismeler kaydedilmistir. Ozellikle bilgisayar aglari iizerinden yapilan iletisimde ¢ok
biiyiik gelismeler kaydedilmistir. {letisim icin gelistirilen yazilimsal ve donanimsal arag ve gereglerin gorselligini
de ise katarak ger¢ek anlamda sanal bir ortam olusturulmaya ¢alisilmistir. Gelistirilen bu sanal ortamlar, bir ¢ok
alanda oldugu gibi egitim alaninda da 6gretme ve dgrenmeyi saglamada, Onemli bir uygulama alani olarak
ortaya ¢ikmistir. Bu uygulamalarla sanal {iniversite ve egitim kurumlari kurularak, islerlik kazandirilabilecegi
gOriilmiigtiir. Bu ¢alismada; iilkemiz egitim literatiiriinde heniiz yeni yeni yer bulan sanal gergeklik kavramu,
kullanilan arag-gerecler (ekipman), bu alanda yapilmis ¢aligmalar, sanal gerceklikte islevsellik ve egitimdeki
kullanim alanlar1 {izerinde durulacaktir.

SANAL GERCEKLIK NEDIiR?

1980’lerde baslayip 1990’lardan sonra gelismeye baslayan bilgisayar teknolojisi, giinlimiizde yasantimizin her
alanina girmis bulunmaktadir. Bilim ve teknolojideki bu gelismeler, bilginin 6nemini arttirmus ve bilgi
toplumunun olusmasini saglamistir. Artik insanoglu bilginin bilgisayarla iglenmesi ve sunulmasi igin g¢esitli
arayislara gitmis, farkli kavramlari ortaya c¢ikarmistir. Iste bu kavramlardan biriside “sanal gergeklik”
kavramidir. Sanal gerceklik kavramini kisaca “gercegin yeniden insa edilmesi” olarak ta tanimlayabiliriz.
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Sanal gergeklik, bilgisayar ortaminda olusturulan 3 boyutlu resimlerin ve animasyonlarin teknolojik araglarla
insanlarin zihinlerinde gergek bir ortamda bulunma hissini vermesinin yani sira, ortamda bulunan bu objelerle
etkilesimde bulunmalarimi saglayan teknoloji olarak tanimlanabilir. Modem toplumlarda, fen bilimlerinde hem
O6grenme hem de Ogretim agisindan yeni yontem ve teknikler bulmak iizere yogun bilimsel arastirmalar
yapilmaktadir. Giiniimiizde 6gretim alanindaki sorunlarin ¢éziimiinde karsilagilan zorluklar1 agmada geleneksel
yaklagimlarin yetersiz kaldig1 diisiiniildiigiinde; bu sorunlar1 agmada en etkili yaklasimlardan biri olan bilgi
teknolojilerinin sagladigi olanaklardan yararlanmak kaginilmaz olmaktadir. Bu teknolojiyle beraber giindeme
gelen sanal gergeklik (Virtual Reality) egitim yontemlerine farkli bir bakig acis1 getirmektedir. Egitim alaninda
yer alan eski yontem ve teknikler etkinliklerini hizla kaybetmektedir. Bu alandaki sorunlarin ¢dziimiinde
karsilasilan zorluklari agmada, geleneksel yaklasimlarin yetersiz kaldigi diisliniiliirse; gliniimiizde en iyi
yaklasim bilgi teknolojilerinin sagladigi olanaklardan yararlanmak olacaktir. Bu yeni ve modem teknolojiyle
beraber giindeme gelen sanal gerceklik (virtual reality) egitim yontemlerine farkli bir bakis agisi
getirmistir(Cavas,B ve P.Huyugiizel ).

Sanal gerceklik, gergek diinyaya iliskin bir durumun, bilgisayar tarafindan yaratilmis iic boyutlu bir benzetimi
icinde, kullanicinin bu benzetim ortamimi viicuduna giydigi ¢ok O6zel aygitlar yardimiyla duygusal olarak
algiladig1 ve bu yapay diinyay:1 yine bu aygitlar aracilig: ile etkin olarak denetleyebildigi sistemlerdir. Sanal
gerceklik uygulamalari, kullanicilarina bilgisayar tarafindan yaratilmig yapay diinyaya girebilme, orada gesitli
deneyimler yasama ve oray1 yonlendirebilme olanagi saglar (Deryakulu,)

Sanal gergeklik literatiirlerde bir ¢ok farkli sekillerde ifade edilmektedir. Bazi arastirmacilar sanal gergekligi
kullanicinin uzak bir ¢evreye daldigi diirbiinlii teleskop olarak ifade ederken, bazilar1 bilgisayar grafikleri veya
metinlerin gercek simgelerle olusturuldugu yer olarak agiklarlar, bazilar1 da sanal ger¢ekligi amacina ve islevine
gore degil de kullanilan ekipmanlara gére agiklamaktadirlar. Bu konuda genel ¢ogunluk, sanal gerceklik
simiilasyonlarini, hazir goriintiiler ve hassas eldivenler ile iliskilendirerek agiklamaktadirlar. Ciinkii bunlar sanal
gerceklikte kullanilan ilk ekipmani (arag-gereci) olusturmaktadir. Ancak bunun da yeterli bir tanimlama oldugu
sOylenemez.

Sanal gergeklik, gercegin yeniden insa edilmesidir. Yani bir seyin gercegi varsa sanalinin da olusturulabilecegi
goriisiidiir. Bu agidan son zamanlarda popiiler bir kavram olan sanal gergeklik bu boyutuyla degerlendirilmelidir.
Eger gercek egitim icin gerekli unsurlar ve siiregler hazir degilse sanal gergeklige dayali egitimde miimkiin
degildir. Egitimin iki temel unsuru olan, 6greten ve 6grenen varsa, sanal egitim de bir alternatif olarak, hatta
ciddi bir alternatif olarak, 6gretme ve Ogrenmeden s6z etmek miimkiindiir(http://nemesis.gisam.metu.edu.tr;
http://ustem.com; http:// www.spectrum.ieee.org.)

Her alanda etkin olarak kullanilabilecek olan sanal gergeklik, bilgisayara dayali, etkilesimli ve ¢oklu ortam
teknolojisidir. Insan ve makine arasindaki iletisimi artirmak icin gelistirilen, insan duygularina hitap eden,
ogrenmede yani davranis degisikligi olusturmada olduke¢a etkili bir teknoloji oldugunu sdyleyebiliriz. Bu
teknoloji, insan-makine etkilesimini gorsel ve isitsel iletimle yetinmeyip, hissetme yoluyla artirma ¢aligmasidir.
edici bir durumda Ozellestirilmistir. Kisacasi, ger¢ek diinyaya iliskin bir durumun bilgisayar tarafindan
olusturulmus {i¢ boyutlu bir benzetimi i¢inde, kullanicinin bu benzetim ortamini, viicuduna giydigi ¢ok 6zel
amagcli aygitlar aracilifi ile etkin olarak denetleyebildigi bir sistemdir.

Sanal Gergeklik Arag-gerec ve Sistemleri

Sanal gerceklik etkilesimlilige dayanan bir teknolojik yeniliktir. Kullanicinin bilgisayar girdilerine karsilik geri
bildirim almasidir. Sanal ger¢eklik araglari, insan duygularina hitapta, amacina ve islevine gore gesitlilik
gosterir. Viicut hareketleri 3-D Position Sensors ile,el hareketleri sensing gloves denilen 6zel eldivenlerle izlenir
ve uygulanir. Sanal geri bildirim stereo displays’la gonderilir. Sanal ses 3-d sound generators ile islenir. Ekran
perspektifi ve yonlendirmesi track bulls ve joyistick ile degistirilebilir.

Sanal gergeklik ortamlarinda kullanilan arag-geregler asagidaki gibi ii¢ kisma ayirmustir.
A. Sahne (Stage) B. Masaiistii (Desktop) C. Aynalar Diinyas1 (Mirror World)

A. Sahne (Stage)

Bu ortamda kullanici kendisini tamamen sanal bir ortamda oldugunu hisseder. Bu ortam asagida tanimlanan 3
o6nemli ara¢ ile aciklanabilir:
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1-Basa Giyilen Goriintii Verici Kristal Ekran (Head Mounted Display, HMD)

Sanal gergeklik ortaminda kullanici basina bir visor veya migfer (HMD) giyer. HMD kullanicinin sanal
gerceklik ortaminda olma hissini saglamasi i¢in kablo yoluyla bilgisayara baglanir. Basa giyilen visér veya
migfer, her gz icin birer tane kiigiik goriintii veren ekran igerir ayrica kullanicinin sesleri algilamasi igin
hoparlér bulunur. Kullanicinin etrafina bakarken basmn pozisyonu ilgili yonde takip et etmesini saglayan bir
aragta bulunur.

Bilgisayar migferde bulunan algilayicilardan gelen bilgileri diizenleyerek, 3 boyutlu goriintii elde eder ve bunu
migferde yer alan kiigiik TV ya da bilgisayar ekranlarina yansitir. Sanal gergeklik ortaminda kullanicinin
objelerle etkilesim igerisinde bulunabilmesi i¢in HMD ile birlikte veri eldiveni (Data gloves) veya bir tane
manevra kolu (Joystick) kullanilir.

Manevra kolu veya veri eldiveni, kullaniciya sanal gergeklik ortaminda yoniinii degistirmesini, nesnelere
dokunmasini, isaret etmesini, yerini degistirmesini ve bilgisayara komutlar (kaydetmek gibi) vermesini saglar.
Boylece kullanicilar, sanal gerceklik ortaminda yiiriiyebilme, yergekimine karsi koyabilme ve ugabilme
ozelligine sahip olurlar. Kullanici ancak bu araglarla ortamda etkilesim kurabilirler.

2-Kabin Simulatorleri (Cab Simulators)

Kabin Simulatorleri, bilgisayarlarla baglantili bir kokpit veya bir baska deyisle gercegi ile aynmi sekilde
tasarlanmig ortamlarin (ucak kokpiti, siiriicii koltugu, vb.) olmasini gerektirir. Kontrol bdlgesi veya kokpit
icerisinde biiylik bir ekran veya projeksiyon aleti yerlestirilir. Bu araglar gergek ortamin aynisinin ekrana
yansitilmasini ve kullanici ile etkilesimde olmasimi saglar. Kullanici yon degistirme olaylarmi yine kokpit
icerisinde bulunan butonlar veya joystick ile saglar. Kabin simulatorlerinde etkilesim 6n plandadir.

3-Ozellestirilmis Odalar (Chamber Worlds)

Ozellestirilmis odalarda, kullanici, tavana, zemine ve duvarlara nesnelerin yansitildig: bir 6zel oda igerisinde
bulunur ve 3 boyutlu goriintilleme yapan gozliikler giyer. Bu sistemde gorsel ve duysal ozellikler 6n plana
cikmigtir. Etkilesimli olan bu sanal gergeklik ortaminda birgok kullanici bulunabilir. Dolayisiyla igbirligine
dayali projelerde etkili bir sekilde kullanilabilir. Bu sanal gergeklik ortaminda kullanicilar hem g¢evre hem de
ortamda bulunan diger kisiler ile etkilesimde bulunabilirler.

B. Masaiistii (Desktop World)

1.Masaiistli Sanal Gergeklik (Desktop Virtual Reality)

Bu sanal gergeklik ortaminda bilgisayar monitoriiniin yaninda fare, veri eldiveni (Data gloves) veya spaceball
input sistemini gerektirir. Spaceball input sistemi ile kullanict nesneleri uzayda 3 boyutlu olarak kontrol eder.

2. Bag Cift Goriintii Veren Arag (He ad Coupled Display)

Bu sanal gergeklik ortaminda, kullanici kollar yardimiyla askida duran hareketli bir binokiiler kullanir.
Bilgisayar komutlari cihaz iizerinde yer alan butonlar sayesinde yapilir. Bu aygitta HMD de oldugu gibi bir
migfer veya visor giyme zorunlulugu yoktur yine HMD de oldugu gibi hareket serbestligi séz konusudur. Ancak
HCD, HMD de oldugu kadar serbest hareket sansi tanimaz.

C. Aynalar Diinyas1

Bu sanal gergeklik ortaminda, kullanicilar sanal gergeklige kendi goriintiilerinin etrafa yayilmasi izleyerek
katilirlar. Bu ikinci kisinin bakis agisina gore kullanicilarin goriintiilerinin bilgisayar tarafindan elektronik bir
sekilde yeniden yaratilip canli bir bigimde bu kisinin oniindeki ekrana goriintiiniin gelmesi seklinde olur.
Teknolojinin yarattig1 bu goriintiiler televizyonlardaki hava durumunda bilgisayarin meydana getirdigi bulut
hareketlerine benzemektedir. Kullaniciya gore bu bir ayna igerisinde bulunmaya benzer. Bu sanal diinyadaki
olaylar ustalikla kontrol edilmelidir. Kullanicinin herhangi bir kiyafeti giymesi veya herhangi bir aleti
kullanmasi gerekmez. Biitlin hareketler gercek hayattakine benzer yapilir. Mesela Projede ileriye dogru yiiriimek
gercek hayattaki ileriye dogru yiirlimeye benzer(Cavas,ve Huyugiizel..

Asagida sanal ortamlarda kullanilan arag-geregler ve uygulama Orneklerine yer verilmistir(http://
www.tojet.net/articles/3415.doc ve http://kmi.open.ac.uk/kmi-misc/virtualsummer.html).
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Sekil -3 Sanal Fen Egitimi Calismast N Sekil 4 Cok Boyutlu Goriintii saglayan
Kristal Gozliik

Sekil -5 Dokunmaya Duyarl ve insan Hareketini Sekil —6 Kristal Gozliik
Yon Veren Ekipman (Data Gloves)
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Sanal gergeklik sistemlerinde teknik olarak, kullanicinin sistemle etkilesebilmesini saglamak tizere iki tiirlii
sisteme ihtiyac vardir. Bunlardan birisi sunum sistemleri, digeri ise baglant: sistemleridir.

Sanal gergeklik uygulamalarindaki sunum sistemleri, bilgisayarda olusturulmus olan ii¢ boyutlu yapay diinyanin
gorsel imgelerini gorebilmesi ve seslerini duyabilmesi i¢in kullanici kisinin basina basliga benzeyen bir aygitin
takilmasini gerektirir. Bu aygit kablolarla bilgisayara baglanmistir. Bu aygitta, kullanicinin her bir gozii 6niinde
stv1 kristal maddeden yapilmig birer ekrani igeren gozlilk benzeri boliim ile sesleri ileten kulaklik benzeri bir
bolim yer alir.Gozliik benzeri boliim, kullanicinin hem gorsel imgeleri ii¢ boyutlu olarak algilayabilmesini
saglar, hem de kullanicinin yaptigi bas hareketlerini bilgisayara iletir.Kullanicinin bas hareketine goére
gOriintiiniin goriintimi degisir. Burada kisinin bilgisayarla etkilesiminde kisiyi istedigi sekilde yonlendirmesini
ya da 6grenmesini saglayacak ileri diizeyde ve gelismis benzetisim yazilimlarina ihtiyag vardir.

Sanal gergeklik uygulamalarinda baglanti sistemleri ile de kullanicilar, iginde bulduklari yapay diinyada ayni
gercek diinyada oldugu gibi hareket edebilme olanagini bulurlar. Bu sistemi kullanan, yapay diinyada hareket
edebilmek i¢in bir kontrol ¢ubugundan yararlanabilecegi gibi, yapacag: el hareketlerini bilgisayara iletebilen 6zel
bir tlir eldiveni de kullanabilir. Dokunmaya ve hissetmeye duyarli bu 6zel eldiven de fiber optik kablolarla
bilgisayara baglanmistir ve kullanicinin elini kullanarak yaptig: her hareketi bilgisayara iletmektedir.Bu eldiveni
giymis bir kullanici ekranda bir el sekli goriir ve ekrandaki el kullanicinin gergek el hareketleri ile yonetilir.

Sanal ger¢eklik uygulamalarinda kullanilacak baglanti sistemlerinin gelistirmesiyle ilgili ¢aligmalara bilim
adamlar1 devam etmektedirler. Bu kapsamda kullanicinin biitiin viicut hareketlerini bilgisayara iletebilen hem de
kullaniciya yaptigi hareketin sonucunda fiziksel bir uyarimi duyumsatabilen sistemler {izerindeki c¢aligmalar
halen devam etmektedir.

Sanal gergeklik uygulamalarinda yeni gelistirilmis olan kiiresel projeksiyon sistemleri de kullanilmaktadir. Bu
sistemde 3,5 metre ¢apinda ve sadece 151g1n gegmesine olanak taniyan saydam kiire, kullanicinin igeri girmesi
icinde bir giris bulunmaktadir. Sistemi kullanan kisinin kiire i¢inde yiiriimesi ve kiirenin kullaniciya bagl olarak
donmesiyle sistemin ¢alismasini saglar. Bu harekete bagl olarak giincellestirilen bilgisayar destekli goriintiiler,
kiirenin dis yiizeyi lizerine projektorlerle yansitilir. Projeksiyon kiiresinin altinda bir kiigiik kiire vardir ki bu
biiyiik projeksiyon kiiresi tarafindan hareket ettirilir. Bu sistemde biri iistten digerleri yanlardan olmak {izere bes
adet projektor kullanilir. Bu sistem giivenli bir ortamda kisiye yiirlime, kosma, ziplama gibi hareket serbestligini
vermektedir. Kullanicinin iizerinde tasimas: gereken bir donanim olmadig i¢in, hicbir zorlayici ya da yorucu
etkisi yoktur. Kullanicinin ayak hareketine bagl olarak kiire iizerine yansitilan goriintiilerin giincellestirilmesi
ile, biitiin kiire yilizeyinde olusturulan goriintii, sanal ortami tam olarak gercek ortamlarmis gibi olusturmaktadir.
Bu sitemde veri eldiveni ya da bu dzellikte bir ara¢ bulunmamaktadir(Atabek. 1998).

Sanal Gergeklikte Gelisim Siireci ve Bu alanda Yapilan Bilimsel Caligmalar

Sanal egitim ya da sanal gerceklik bu konuda 1990’larin en 6nemli gelismelerinden birisini olusturmaktadir.
Sanal egitim fikir asamasinda dahi insanlarin goriis agilarii degistirmis, popiiler kiiltiirde yerini bulmustur.
Glintimiizdeki teknolojik arastirmalarda sanal gerceklik ¢ok dnemli pozisyonlar bulmaktadir. Ne yapabilecegi,
nasil kullanilabilecegi ve nasil kullanildigr 6nemlidir. Bu egitimin ilk uygulamasina NASA’da baglanmis ve
sekiz y1l igerisinde yapilan arastirmalarla da bu 6zel teknolojinin degisik disiplin alanlarinda da kullanilarak
istenilen o alana yonelik 6grenmelerin (davranislarin) kazandirilabilecegi goriilmiistiir.

Sanal gergeklik insanoglunun duygularini yaniltmak i¢in yapilan bir sistemdir. Bunun i¢in 6ncelikle kendimiz
hakkinda bir seyler bulup ortaya ¢ikarmaliyiz yani kendimizi tanimlamaliyiz. Bu da sanal gergeklik
aragtirmalarinda en 6nemli faktoriin insan faktorii oldugunu gosterir. Yonetici olan insanin performansina gore
sistem diizenlenir. Kisinin duyular1 ne kadar iyi kontrol altina alinirsa sistem o kadar basarili olacaktir.

Sanal gergeklik ilk sz edildiginde toplumda genis bir yanki uyandirmustir. Yazili, basili ve gorsel medya
gelistirilmis olan bu teknolojiye biiyiik yer vermislerdir. Ozellikle 6grenmeyi saglamada énemli bir gelisme
olarak soz edilen bu teknolojinin, gelecekte bilinen ogretim teknoloji ve yOntemlerinin yerini alacagi
sanilmaktadir.

Bilim diinyas:1 sanal gerceklikte, bilgisayarin insanla etkilesimdeki giiciinii fark edince bu konu tizerindeki
¢aligmalarimi artirmistir. Bu alanda yapilan ilk uluslararas: konferans, Mart 1992’de Montpellier’da yapilmistir.
Yapilan bu konferansin konusu “Interfaces for Real and Virual Worlds(Gergek ve Sanal Diinyalar Arasindaki
Farklar)dir. Daha sonra ayn1 yil ABD’de “Medicine Meets Virtual Reality(Saglikta Sanal Gergeklerle Bulugma)
konulu bir konferans daha diizenlenmistir. Sandiago’da yapilan bu organizasyonda yaklasik 180 doktor, 60
bilim adami ve miihendis sanal gergekligin tedavide kullanim araci olup olamayacagini tartigmak igin bir araya
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gelmislerdir. Bu konferanslari, Presence-Teleoperators and Virtual Reality (Telepati ve Sanal Gergeklik) ile
Spectrum ve VR Systems(Sistemler) gibi ilk bilimsel dergileri takip edilmistir. Ayn1 zamanda bu konuda
yazilmis bir ¢ok kitap ve dokiiman da bulunmaktadir(Rosen 1993).

ABD’nin Newcastle bolgesindeki bir lisenin yaz okulunda yaslar1 13-15 arasinda degisen ve ¢ogunlugu erkek
ogrencilerden olusmus bir grup {izerinde uygulanmustir. Ogrenciler bir haftalik egitsel igerikli kurs programi
diizenlenmigtir. Kurs programi siiresince Ogrencilere sadece kursun son giinii sanal gerceklik sisteminin
kullanildigi egitimsel etkinliklere yer verilmistir.

Bu ¢alismalar siiresince dgrencilerin sanal gergeklik hakkindaki diisiincelerini, degerlendirmelerini 6grenmek
amaciyla diizenli olarak goriisleri alinmigtir. Kullanilan donanimin yetersizliklerine ragmen, 6grenciler bu yeni
dgretim materyaline beklenenin iizerinde bir ilgi gdstermislerdir. Oyle ki dgrencilerin iicte ikisi sanal gerceklik
arastirmalarini televizyon seyretmeye ya da farkli bir faaliyette bulunmaya tercih etmislerdir. Yine bir grup
ogrencinin kendi sanal diinyalarin1 kurmayi, onu arastirmayi, hazir arastirmalara tercih ettigi goriilmiistiir(Barron
1993).

Calismalar sanal gergekligin nasil kullamlacagini ogretmekten ¢ok sanal gergeklik diinyasimi 6grenmek
amaclidir. Her iki durumda da sanal gergeklik ne ders konusu agisindan ne de bir 6gretim modeli agisindan su
an okul programlarina uygunluk gostermektedir. Sanal gergekligin yararlarini arastiran okullardan birisi de
Ingiltere’nin Nottingham bdlgesindeki Shephered School adindaki bir ilkokuldur. Bu okul, Biiyiik Britanya’nn,
ogrencileri i¢in ¢ok fazla 6grenim problemi bulunan en biiylik okullarindandir. Projenin ilk basamaginda
calismalara katilacak dgretmenler Nottingham Universitesi arastirmacilarindan, bu yeni &gretim teknolojisini
o6grenmiglerdir. Daha sonra ekip sanal gergeklik sistemlerinde kullanilan makaton sembolleri ve isaretlerine
dayal1 bir dizi simiilasyon gelistirdiler. Yapilacak islemlerin sanallagtirllmasindan sonra goriintiide iki boyutlu
bir makaton semboliinii tutarken, 6grenciler ii¢ boyutlu simiilasyonlarla etkilesimde bulunabilmislerdir. Bu daha
onceden yazilmis sabit bilgileri yeniden diizenleyerek Ogrencilerin bilgileri hafizalarinda daha uzun siire
tutmalarini saglamustir.

Bu alanda yapilmis bir bagka c¢alismada, sanal ger¢ekligin Newton kanunlar1 ya da Quantum Fizigi gibi ileri
diizey bilgi igerigini kapsayan karmasik konularmn kolej 6grencileri tarafindan anlagilmasinda kullanish oldugu
yapilan aragtirmalarla kanitlanmigtir. Bir grup bilim adami ve arkadaslari, Sanal fizik laboratuarlarimi
gelistirdiler. Bu laboratuarlarda 6grencilere anlasilmasi zor olan ¢evresel, dogal degiskenlerin (hiz, kuvvet, yer
¢ekimi, agirlik gibi) kontroliiniin verilmesinin, onlarin temel fizigi kendi baslarma algilamalarimi saglayacagi
hipotezini gelistirdi. Laboratuar ortaminda, referans noktasi belirlenerek, 151k hiz1 ¢ergevesinde hareket ettirilen
gbzlemcinin belirlenen diger noktaya gelisinin agiklanmasinin en iyi yolu, es zamanliligin prensiplerinden,
uzunluk kisalmasindan, kiitle artigindan zaman genlesmesinden hangisi? Sorulari sanal laboratuarlarda cevabini
bulmustur. Grafikler, karmasiklig1 gidererek gercek zamana uyarlamay: saglar. {lk olarak kullamlan Software
alani icerisinde sanal ortam yaratildi. Laboratuar deneyleri bir sarka¢ ve Newton hareket kanunlarinin
uygulandig1 iki sanal alandan olusmaktadir. Kullanici sanal ortamda dokunmayi saglayan Data Gloves adli
eldiven ile objeleri tammlayabilir, etkilesim icine girebilir. Ayni eldiven kavranmis bir obje olsun ya da olmasin
laboratuar igerisinde gezinmeyi ve islev yapmayi saglar. Ugma ve kavrama el ile hissedilerek yapilir.
Laboratuarin salter, diigme, dl¢ii aletleri ve siirgiilerden olusan sanal bir kontrol paneli vardir. Kontrol paneli
kaldirilip sanal laboratuar odasinin her hangi bir yerine tasinabilir. Sanal elle dokunularak panel aktif hale
getirilebilir.

Bir deney 6rnegi verecek olursak, sarkacin uzunlugu sarkacin salinim periyodunun dl¢iilmesiyle miimkiindiir.
Gergek bir fizik laboratuarinda yapilabilen bu deney sanal laboratuarda da yapilmasi miimkiindiir. Bununla
birlikte gercek bir laboratuarda yapilmasi miimkiin olmayan, ¢ekimsel hizlanmanin degeri degistirilebilmesi,
atmosfer ¢ekimi sifir ya da dnceden belirlenmis bir degere indirilebilmesi ancak sanal ortamlarda olusturulabilir.

Sanal gercekligin bir egitim materyali olarak kullanilabilirlik degerinin belirlenebilmesi i¢in daha bir ¢ok
deneyler yapilmasini gerekebilir. Eger bu ¢alismalar sanal gergekligin tesvik ediciligini, yararliligim kanitlarsa,
okul ve finiversite egitim programlarimin tiimiiniin yeniden gozden gegirilerek diizenlemeler yapilmasi
gerekebilir.

Oyle ki, hangi sanal gercekligin egitim gruplarina uygulanacaginin belirlenebilmesi igin bu alann bir ¢ok zor
testten gecmesi gerekecektir. Bununla beraber 6grenim teknolojisinin énde gelen uzmanlart sanal gergeklikle
beraber hypermedia yaninda egitimdeki gelecegi hakkinda oldukga iyimse olduklar1 goriilmektedir. Hypermedia
O0grenimi Ogrencilerin gérme, koklama, duyma, dokunma, isitme duyularina ulasacak, etkilesimli, tek diize
olmayan bir 6gretim modelini icermektedir. Uluslararas1 Broadband Networks’a bagli hypermedia bilgisayarlari
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etkilesimli dgretimin gogunlugunu yapacak bir teknolojiye sahiptir. Ozellikle sanat, is, tarih, dil, matematik,
tedavi, miizik ve bilim teknik ayrintilarinin 6gretiminde dgreticilere fazla bir is birakmayacaktir. Ciinkii 68renci
ogrenmeyi sanal gerceklik ve hypermedia bilgisayarlariyla girecegi etkilesimle saglayacaktir. Ciinkii bu teknoloji
Ogrencilere giiniin ya da gecenin her hangi bir zamaninda istedikleri konuyu 6grenmelerini saglayacaktir(Potts
1996 ).

Sanal Gergeklikte islevsellik

Sanal gercekligi iglevselligi bakimindan ele alacak olursak, gercekmis gibi goriinen bir diinya yaratmak igin
bilgisayar grafiklerinin kullanildig1 bir simiilasyon olarak agiklayabiliriz. Oyle ki sanal gerceklik, sentezlenmis
durgun bir diinya degildir. Kullanicinin girdisine goére tepki gosterir. Bu gergek, etkilesimli sanal gercekligin
anahtar tanimidir. Burada bilgisayar, kullanicinin girdisini gergekle karsilastirip bilgiyi isleyerek sanal diinyaya
uyarlamaktadir.

Insanlar, kendi komutlarina gore ekranda degisiklikler olmasini gérmekten hoglanir ve bu tiir simiilasyonlardan
da etkilenirler. Etkilesimli grafiklerin biiyiileyici giiclinden kusku duyanlar1 ikna edebilecek bir drnek verecek
olursak, Ingiltere’de iki cocuk “Nintendo Games”(dokuzuncu oyunlar) adli oyundan o kadar ¢ok etkilenmisler
ki, oyunu oynarlarken evde yangin ¢ikmasina ragmen hala oyunu oynamaya devam etmisler. Burada oyundan
oldukea etkilendiklerini gostermektedir. Buradan verilmek istenen mesaj, ¢ocuklarin oyunda etkilesimlilik ve
biiytileyici giiclin, kullanicinin kendini ekrandaki olaym bir parcastymis gibi algilamasina yardim etmesidir
(]Burdea ve Coiffet.).

Sanal gergeklik kisinin biitiin duyularimi harekete gegirerek ortamin ve olayin bir pargast haline getirmesidir.
Kullanicr sadece ekrandaki grafik objeleri gormek ve kendi istegi dogrultusunda kontrol etmekle kalmaz, onlara
dokunabilir ve hissedebilir. Bu konudaki son gelismeler koku ve tadinda hissedilebilecegi ortamlarin
olusturulmasi ¢alismalarinin stirmesidir.

Sanal Gerg¢ekligin En Yaygin Olarak Kullanildig1 Alanlar
Sanal gergeklik, pahali bir teknoloji olmasina karsilik bir ¢ok alanda egitim-6gretim amagli olarak sinirlida olsa
kullanilmaktadir. Yani gelecegin yeni dgretim ortamlarini olusturacagina hig kusku yoktur.

Sanal gergeklik, 6rnegin bir yapi daha insa edilmeden, ekranda olan bir model binanin igine girerek gezmek,
fonksiyonel olup olmadigini incelemek, giiniin degisik saatlerinde giinesin etkisinin nasil oldugunu bilmek veya
binanin belirli derecedeki depreme dayanimini 6l¢gmek icin tasarim 6zelliklerini kritik edebilecegimiz bir ortami
saglar. Ayrica renk, aydinlatma ve ergonomi gibi faktdrlerin de dnceden denenmesi miimkiindiir.

Okullarda bu sistem kullandig1 taktirde, 6grencilerin motivasyonu artirilarak 6grenmelerde kalicilik saglanmis
olacaktir. Sanal gergeklik yeni bir alan ve yeni bir teknolojik gelisme olmasina ragmen &gretim materyali
olarak, yararlarinin dl¢iilmesi i¢in bir takim ¢alismalar halen devam etmektedir.

Sanal gerceklik, kullanicinin, gorsel, duygusal, dokunmayla, koku ve tatla algilanan hissel segeneklerle
etkilesimde bulunarak, ger¢ek zaman simiilasyonlartyla iliskilendirilmesidir. Sanal ger¢eklik bunlarin yaninda,
askeri alanlarda sanal olarak senaryolar dogrultusunda olusturulmus savasa hazirlik ¢aligmalarinda, miithendislik
alanlarinda Ozellikle niikleer c¢alismalarda, tip egitiminde Ozellikle uygulamali tipta yaygin olarak
kullanilmaktadir. Ogrenciler sanal ortamlarda olusturulmus kadavralarda istedikleri caligmalar1 yaparlar ya da
insan viicuduna bir yolculuk yapabilirler. Yine yabanci dil egitiminde dgrencilerin egitilmesi amaciyla etkin bir
sekilde kullamlabilir. Oyle ki, yabanci dil grenme isteyen bir dgrencinin, sanal egitim yoluyla dilini 6grenmek
istedigi iilkeye yolculuk yaparak, o lilkede yagama firsat1 verilebilir. Yine bir doktor ¢ok tehlikeli bir ameliyati
kolayca, tehlikesizce ve tekrar tekrar yapabilir.

Sanal gerceklik yukaridaki kullanim alanlarinin disinda tedavi, rehabilitasyon, eglence, sanat ve egitimin gesitli
alanlarindan finansal konulardaki problemlerin ¢dziimiine kadar ¢cok genis bir alana hitap etmektedir. Ozellikle
NASA’da astronotlarin egitimlerinde sanal kokpitler olusturularak pilot egitimlerinde, sanal tatbikatlarla
askeriyede, kullanilmaktadir. Yine sanal ortamlarda miizisyenler miizik {iretmekte, sanal miizelerle kiiltiire
hizmet etmektedirler. Normal sartlarda tehlikeli olabilecek ya da yapilmasi olanaksiz olan deneylerin
yapilmasina olanak vererek, incelemeler gézlemler yapilmaktadir. Ayn1 zamanda bilime hizmet etmektedir.

SONUC

Sonug¢ olarak, giinlimiizde toplumlarin gelismislik diizeyleri genellikle iirettikleri bilim ve teknoloji ile
Olciilmektedir.Bunu saglayan da egitimdir. Egitim Teknolojisindeki yenilikler egitimi biiylik Olciide
etkilemektedir.Egitim ara¢ ve gereglerinin bu yeni teknolojileri hem iiretir hem de etkin bigimde kullanir olmasi
giiniin ihtiyaglarina cevap verebilmesi i¢in zorunlu gériinmektedir.
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Tiim egitim kademelerinde kullanilabilecek sanal gercekligin bir takim olumlu ve olumsuz yonlerinin de
oldugunu sdyleyebiliriz.. Bu teknolojinin en olumlu yonlerinden birisi gergek diinyada varolan tehlikelerle karsi
karstya kalmadan ger¢ek durum ve yasantilari aynen yansitan yapay bir ortamda bulunarak c¢aligmalari giivenli
bir sekilde yapma olanagi vermesidir. Bir diger olumlu yonii de kullanictya gercek diinyada ulagilabilir ya da
yapilabilir olmayan konularda deneyim kazanma firsat1 verir. Ayn1 zamanda bu teknoloji yardimiyla gercek
diinyada asla yasanamayacak ortamlarda yasama ve kendi kendine kesfetme duygusunu gelistirir. Bu
teknolojinin olumlu yanlarinin yaninda olumsuz yanlari ise bu teknolojinin karmagik bir yapida ve oldukca
pahali olmasi her zaman kullanilmasini olanakli kilmamaktadir.

Sanal gergeklik teknolojisi heniiz egitimde yeterince yerini almig bir teknoloji degildir. Ancak bu teknolojinin
sagladig1 yapay gerceklik ortami ile insana ger¢ekte varolmayan bir deneyimi gercekmis gibi yasatarak bu
deneyimden en iist diizeyde yararlanabilme olanagi saglamaktadir. Sanal gerceklik teknolojisi egitimde
ogrencilerin  kendilerinin yasadiklar1 ortamlarla etkilesimde bulunarak Ogrenmeleri en st diizeye
¢ikarabilmektedir. Gelecegin egitim ortamlarini olusturacak bu teknolojinin her alanda etkin olarak kullanilmasi
miimkiin olacaktir. Ciinkii 6grenci 6grenmeyi sanal olarak olusturulmus ortamlarda yaparak ve yasayarak
ogrenmektedir.
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SOSYAL BIiLGILER DERSINDE GAZETE KULLANIMI
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OZET

Sosyal Bilgiler dersi, 6grencinin i¢inde bulundugu toplumsal yasamla ¢ok iliskilidir. Bu ders yoluyla 6grencilere
ulusal miras, anayasa, haklar bildirgesi, politik siire¢ler ve yetiskin bir insanin bilmesi gereken temel bilgiler
verilerek, iyi vatandas yetistirmek amacglanmaktadir. Evrensel bakis agisindan Sosyal Bilgiler, demokraside
vatandaghga hazirlik olarak algilanmaktadir. Vatandaghk egitimi okulda ve okul diginda ¢esitli bigcimlerde
kazanilmaktadir. Okul dis1 kaynaklardan ozellikle gazeteler bu siiregte onemli rol oynamaktadir. Gazete,
ogretmenlerin Sosyal Bilgiler dersinde giinliik olaylar: islerken kullanabilecegi giincel bir bilgi kaynagidir. Bu
calisgmada da once Sosyal Bilgiler dersinde giincel olaylarin 6gretiminde gazete kullanimi {izerinde durulmus,
daha sonra gazete kullaniminda Ogrenme-O8retme siireci betimlenerek, Sosyal Bilgiler dersinde gazete
kullanimina iligkin 6rnekler sunulmustur.

Anahtar Soézciikler: Sosyal Bilgiler, Giincel Olay, Gazete

ABSTRACT

Social Studies course is related to society which students takes part in. In this course basic information such as
national heritage, constitution, bill of rights, political process is given to students for the aim of training a good
citizen. From international perspective Social Studies is perceived as a preparation for citizenship in democracy.
Citizenship education is acquired at school and out of school in different ways. Among out of school resources
especially newspapers play an important role in this process. Newspaper is a current resource that teacher can
use when treating of current events in Social Studies. In this study first use of newspapaper for teaching current
events in Social Studies is mentioned, then learning-teaching process in using newspapaer is described, examples
about use of newspaper in Social Studies are presented.

Key Words: Social Studies, Current Event, Newspaper

GIRIS

Giiniimiizde, egitimin bilgi aktarmasi goriisii giderek gecerliligini yitirmig; bunun yerine, gelisen, degisen
topluma kolayca uyum gosterebilen, hizli ve akilci kararlar verebilen, birbirleriyle ve ¢evreleriyle etkili iletisim
kurabilen bireyler yetistirilmesi goriisii benimsenmeye baslamistir. Bireylere iyi birer vatandas olmak igin
gerekli temel bilgi, beceri, davranis ve aliskanliklari kazandirip onlar1 milli ahlak anlayigina uygun olarak
yetistirmeyi amaglamis olan sekiz yillik zorunlu ilkogretim basamaginin her &grenciye bu ozellikleri
kazandirmis olmasi beklenmektedir.

Yapilan arastirma sonuglarina gore, ¢ocuklarin yaklagik olarak on iki yasindan sonra yetiskin kisiligi
bigimlenmeye baslamakta, ilkdgretim okulu tamamlandiginda ise kisiligin baskin ozellikleri gelismektedir. Bu
nedenle, demokratik topluma etkili katilimi saglamak i¢in ilkogretim okulu déneminden yararlanarak ¢ocuklarin
cesitli tutumlari, kisilik Ozelliklerini, deger sistemlerini ve davranig kaliplarmi kazanmalari saglanmalidir
(Kaltsounis, 1987). Toplumun ve bireyin gereksinimlerine yanit verecek insangiiciinii yetistirmek ilkdgretim
programlarinda yer alan, dérdiincii ve besinci siiflarda okutulmakta olan ve bugiin altinci ve yedinci siniflara da
konmus olan Sosyal Bilgiler dersinin temel amaglari arasindadir.

Sosyal Bilgiler dersinin genel odagi insan davranisidir. Sosyal Bilgilerin tiim bilesenleri ge¢miste ve gliniimiizde
bireylerin birbirileriyle ve ¢evreleriyle nasil etkilesimde bulundugu ve hangi yollarla 6rgiitlenip, yonetildigiyle
ilgilenmektedir (Welton-Mallan, 1999). Sosyal Bilgiler, vatandaslik yeterligini gelistirmek i¢in sosyal bilimler
ve insan bilimlerinin biitiinlestirilmesi ¢alismasidir. Gegtigimiz yiizy1l boyunca Sosyal Bilgilerin tanimi, konu
alan1 bilgisini artirmaktan daha ¢ok ¢ocuk ve genglerin anlamli bilgiyi nasil yapilandirdiklar1 yoniinde bir
degisme egilimi ig¢indedir. Sosyal Bilgilerle ilgili egitimciler, her zaman yeni kusaklara demokratik gelecegin
Ogretiminin 6nemini vurgulamakta ve Sosyal Bilgiler egitiminin, 6grencinin sosyal diinyay1 anlayacagi ve bu
diinyanin bir vatandas1 olarak katilacagi etkin bir siire¢ olmasi gerektigini savunmaktadir (Sunal ve Haas, 2002).

Gergekten de ilkogretimdeki Sosyal Bilgiler dersi ¢gocugun iginde bulundugu toplumsal yasamla ¢ok yakindan

ilgilidir. Bu derste ¢ocuk, ozellikle iginde yasadigi yakin ve uzak ¢evresini, gegmisi, bugiinii ve gelecegi ile
yakindan tanima olanagi bulur. Bu dersin, toplumun ideallerini ¢ocuga kazandirmakla yiikiimli oldugunu
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sOylemek yanlis olmaz. Bu derste ¢ocuk, toplumsal sorunlarla karsi karsiya birakilir ve kendisinin toplumsal
yasamla kaynasmasi saglanir (Sozer, 1998).

Tlkdgretim programinin en temel derslerinden biri olan Sosyal Bilgiler, amaglarmi 6teki uluslardan ve diinyadaki
insanlarla yakindan iligkili olan demokratik bir toplumda vatandasligin dogasindan alir. Sosyal Bilgiler egitimsel
amagclar i¢in sosyal bilimlerin sadelestirilmis bi¢imidir (Martorella, 1998). Sosyal Bilgiler; kiiltiirel miras,
geemis, bugiin ve gelecege iligkin sosyal, politik, ekonomik yonleriyle insan etkinlikleri, sosyal problemler,
elestiriye yonelik diisiinme, deger verme gibi konular iizerine odaklanmistir (Michaelis ve Garcia, 1996). Insanin
yasaminda kullandigi ve zorunlu olan, onun daha kolay, mutlu ve rahat yasamasini, kendini gizilgiigleri
dogrultusunda gelistirip gergeklestirmesini saglayan tiim toplumsal olgular ve iligkiler Sosyal Bilgilerin kapsami
icine girebilir. Sosyal Bilgiler bir bakima tiim Sosyal Bilimlerin kesistigi bir alan olarak diisiiniilebilir (S6nmez,
1994).

Sosyal Bilgiler dersiyle 6grencilerde gelisecek amaglar dort kiimede agiklanmaktadir Kisakiirek (1987):

* Sosyal Bilgiler derslerinde ¢gocugun diisiinme yetenegi gelisir.

* Sosyal Bilgiler dgretimiyle ¢ocugun insanlarla olan iligkileri gelisir; bdylece, c¢ocuklar igbirligi icinde
calisabilen, a¢ik goriislii, hosgoriilii, kendine giivenen, yaratici bireyler olarak yetisir.

» Sosyal Bilgiler derslerinde ¢ocuklara temel yurttaglik hak ve sorumluluklari kavratilir; anayasanin ve oteki
yasalarin ongordiigii davranis bi¢imleri benimsetilir.

* Cocuklara ekonomik bir bakig agis1 kazandirilir. Toplumun ekonomik isleyisi, lilke kaynaklarinin 6nemi ve
korunmasi, ¢evreyi koruma, is ve meslekleri tanima, gereksinimleri siralama gibi 6zellikleri kazanma Sosyal
Bilgiler derslerinde gergeklestirilmektedir.

Sosyal Bilgiler dersinin yukaridaki amaglari incelendiginde, dersin yasama doniik bir ders oldugu sdylenebilir.
Bu derste yakindan uzaga dogru aile, okul, toplum, bolge, iilke, diinya konular islendiginden 6grencilerin
stirekli olarak giincel konular izlemesi, bu konularla ilgilenmesi, Sosyal Bilgiler dersiyle giincel olaylar arasinda
iliski kurmasi gerekmektedir.

Sosyal Bilgiler dersinde 6grencilerin yasayarak 6grenmeleri igin ¢esitli toplumsal kaynaklardan yararlanilabilir.
Giincel olaylar Sosyal Bilgiler dersinde kullanilabilecek toplumsal kaynaklar arasinda yer almaktadir. (Erden,

”.

SOSYAL BILGILER DERSINDE GUNCEL OLAYLAR

Dewey’in de belirttigi gibi kontrol altinda olan bir ¢ogunluk yerine elestiri yapabilen insanlar yetistirmek i¢in
varolan en iyi silah egitimdir. Demokrasi, egitimden memur, yonetici ve sanayici yetistirmekten daha fazlasini
beklemektedir. Ogrencilerin sivil haklarimi kazanmak, savaslari durdurmak, degisim icin ugrasan vatandas
gruplarina katilmalarini saglamak i¢in giincel olaylarla ilgilenmesi bir zorunluluktur (Libressco, 2003).

Giincel olaylar, bireyin yakin cevresinde gelisen, birey ve toplum i¢in Onemli ve yeni olaylar olarak
tanimlanabilir (Erden, ?). Gilincel olaylar toplumsal kaynaklarin bir bigimidir. Giincel olaylarin 6gretimde
kullanilmasinin yararlarini sdyle agiklamak olanaklidir (Kaltsounis, 1987):

Gilincel olaylar;

* Ogrenme ortaminin ilgi ¢ekici olmasini saglar,

* konuyu 6rneklendirerek dgrencilerin 6grenmesini kolaylastirir,

» vatandaglik bilgi ve becerilerini gelistirir,

* sosyal eylemlere katilma olanagi saglar,

* anlaml konular i¢in kaynak olusturur,

* giincellenmis materyal igeren ¢aligma kaynaklari olusturur,

 ogrencilerin gercekler ile goriisler arasindaki farki anlamasina olanak saglar,
 Ogrencilerin bir vatandas olarak yasadigi diinya hakkinda bilgi sahibi olmasini saglar.

Ayrica, giincel olaylar 6grencilerin okul i¢i ve okul dis1 yasam; ge¢mis ve gelecek arasinda bag kurmasini
saglayan anlamli bir koprii gorevi goriir. Giincel olaylar, dgrencilerin, Sosyal Bilgiler iinitelerinde dgrenmesi
gereken kavram ve genellemeleri 6grenmesini saglar. Boylece 0grenci geg¢misteki gelismeleri degerlendirir,
geemis ve gelecek arasinda bag kurarak gelecek igin projeler gelistirebilir. (Michaels ve Garcia, 1996).
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Sosyal Bilgiler dersinde giincel olaylarin 6gretiminde pek ¢ok teknik bulunmakla birlikte gilinliik gazetelerin
kullanilmas1 amaglara ulasmada yararli bir tekniktir. Tlgili iinitelerde gazete, dgrenme igin énemli bir kaynaktir
(Paykog, 1987).

SOSYAL BILGILER DERSi VE GAZETE

Okulda 6gretim yalnizca derslerle degil, dersler disinda da yaparak ve yasayarak yiiriitiilecek bircok egitsel
etkinliklerin yiritiilmesiyle desteklenir. Bdylece dgrencilerin konugsma, yazma, bilgi toplama, insan iligkileri ve
iletisim becerileri edinmeleri saglandig1 gibi, milli ve insan1 duygularin gelismesine de yardimci olunmus olur.
Ogrencilerin gelecegin etkin birer vatandasi, toplumun basarili birer iiyesi olabilmeleri icin sosyal etkinliklere
katilmalar1 saglanmalidir. Ogretmenler dgrencilerin birlikte calisma, demokratik diisiinme, problem ¢dzme, karar
verme gibi Sosyal Bilgiler 6gretiminin amaglarina uygun davranig gelistirmelerine yardimei olmalidir (Demirtas
ve Barth, 1997). Bu davranislar gelistirmek i¢in de giinliik gazeteler iyi birer kaynaktir.

Sosyal Bilgiler dersinin 6gretimi sirasinda gazetelerden yararlanarak Ogrenciler sosyal diinya ile ilgili ilging
problemlerle kars1 karsiya getirilir. Gazeteler, 6grencilerin gézlem yapmalari, soru sormalari, bilgiyi arastirarak,
gozlemlerdeki, olaylardaki diisiinceleri agiklamalari, goriislerini tartisarak, kendilerini gelistirip degistirmeleri
igin ortam saglamaktadir. Ogrenciler, gazetelerden yararlanilarak islenen bir Sosyal Bilgiler dersi yoluyla, kendi
sosyal diinyalarindaki anlayislar1 yapilandirdiklar: gibi diisiinme becerilerini ve tiim okul programindan elde
ettikleri bilgileri biitiinlestirip, bunlardan sonug ¢ikarirlar ve sunulan problemleri ¢6zmek i¢in aragtirma yapmaya
baslarlar (Sunal ve Haas, 2002).

Gazete, O0gretmenlerin Sosyal Bilgiler dersinde giinliik olaylar1 islerken kullanabilecegi giincel bir bilgi
kaynagidir. ABD’de ders kitabi yayimcilar1 11 Eyliil terérist saldirilan ile ilgili bilgileri Sosyal Bilgiler ders
kitaplarinin yeni baskilarina eklemeye ¢alismiglardir. Ancak O6grencilerin de haber kaynagi olan giinliik
gazetelere yonelen milyonlarca Amerikali, iilkeyi sarsan bu olaylarla ilgili olarak daha ¢ok bilgi edinme yoluna
gitmiglerdir. Gazeteler giiniimiizde her zamankinden daha ¢ok geleneksel ders kitaplarindan elde edilen bilgileri
pekistirip tamamlamakta, Ogrencilerin Sosyal Bilgiler programi kapsamindaki kavram ve genellemeleri
ogrenebilecekleri canli ders kitaplar1 olarak hizmet vermektedir. Sosyal Bilgiler dersinde gazetelere yer vermek,
ogrencilerin okumalarini, elestirel diisiinmelerini ve problem ¢6zme becerilerini gelistirmelerine yardimci olur
(Street, 2002).

Sosyal Bilgiler dersinde gazete kullanimi yoluyla Sosyal Bilgiler 6gretiminin amaglarina da 6nemli 6lgiide
ulagilmis olur. Ayrica Sosyal Bilgiler dersi aracilifiyla gazete okumaya, gazetedeki haberleri izlemeye,
haberlerle ilgili konularda diisiince iiretip yorum yapmaya alisan &grenciler, daha sonraki yasantilarinda da bu
aligkanliklarii siirdiiriirler. Tiirkiye’de 1997 yilinda sekiz yillik kesintisiz ilkdgretim uygulamasina iligskin
yasanin yiriirliige girmesiyle, her Tiirk cocugunun sekiz yillik ilkdgretimden gegmesi zorunlu duruma gelmistir.
Sosyal Bilgiler de ilkdgretim programinda yer alan zorunlu bir ders oldugundan toplumu olusturan her bireyin
Sosyal Bilgiler dersi kapsamindaki bilgi, beceri, tutum ve aliskanliklara sahip olmasi, bir bagka deyisle, iyi bir
vatandas olarak yetigsmesi beklenmektedir. Sosyal Bilgiler dersini iglerken sinifinda gazeteye yer veren, dersin
konularimi gazetelerdeki giinliik haberlerle iliskilendiren bir 6gretmen toplumsal olaylara karsi duyarli, sorumlu,
icinde yasadig1 yakin ve uzak toplumsal ¢evresini taniyan bireyler yetistirmis olur.

Son yillarda ¢esitli 6gretim basamaklarinda her sinif diizeyinde bir gretim araci olarak kitle iletisim araglarinin
kullaniminda 6nemli bir artig goriilmiistiir. “Egitimde Gazeteler” (NIE) olarak bilinen yaymecilarin aragtirma
sonuclara gore kitle iletisim araglarindan en yaygin olarak kullanilam1 gazetelerdir (Aiex, 2004). Gazeteler
giincel ve Ogrencilerin kolayca ulasabilecegi ucuz kaynaklar olarak gorilmektedir. Bu nedenle gazeteler
okuldncesi donemden yetiskinlige dek, her diizeyde yazma, matematik, tarih, ekonomi, dil, 6zel egitim, ikinci dil
vb. farkli alanlarda ders kitabi ve kaynak olarak kullanilabilmekte (www.press-enterprise.com., 2004) ve ¢ogu
zaman Sosyal Bilgiler derslerinde 6gretmenlere, 6gretim sirasinda yararlanabilecekleri sayisiz okuma materyali
de sunmaktadir. Ogretmenler bu materyalleri derslerinde toplum, demokrasi, niifus, kentlesme, trafik, ekonomi,
dogal felaketler ve ¢evre sorunlari gibi konulari islerken kullanabilir (Oztiirk ve Otluoglu, 2002).

Sosyal Bilgiler dersinin giincel olaylarla iligkilendirilmesi ve okullarda gazete kullaniminin desteklenmesine
yonelik olarak yurt diginda da énemli ¢alismalar yapilmaktadir. Ornegin ABD’de Egitim Servisleri her yil giincel
olaylarla ilgili yarislar (Current Events Rally) diizenlemektedir. 5.; 6.; 7. ve 8.; 9. ve 12. siniflar arasinda olmak
iizere dort ayr1 basamakta diizenlenen yarislarda gorev alan dgretmenler, katilan okullar arasindan dereceye
girenleri secer ve kazanan Ogrencilere ddiiller verilir (Baton, 2004). Yurt disinda diizenlenen bu yarigmalar,
ogrencilerin giincel olaylar izlemesinin ne denli dnemli oldugunu gdsteren ¢arpici érneklerdir.
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Yine ABD’de, gazetelerin giincel olaylarin Ogretimine katkisini artirmak amaciyla, okullarda gazete
kullaniminin yayginlagtirilmasina iliskin olarak, “Egitimde Gazete” (Newspaper in Education) adi verilen
uluslararasi bir program baslatilmigtir. 1955 yilinda baslayan programin amaci dgrencilerin okuma ve yazma
becerilerini gelistirmektir. Bu program kapsaminda, dgrencilere dogrudan gazete dagitimi yoluna gidilmektedir
(Www. press-enterprise.com., 2004).

Giiniimiizde NIE’ye Birlesik Devletler ve Kanada’dan yaklasik 600 gazetenin katilimi saglanmakta, program her
yil {i¢ milyon &grenci, doksan bin dgretmen ve on alti bin okulda uygulanmaktadir. NIE Programindan 6nce
gazeteler yalnizca ilkdgretim ikinci basamakta Sosyal Bilgiler 6gretmenlerince iki haftalik {inite i¢in ya da Cuma
giinleri diizenlenen giincel olay toplantilarinda kullanilmakta iken; simdi gazeteler okul y1li siiresince programin
her alaninda kullanilmaktadir. (Aiex, 2004).

Yukarida da agiklandigi gibi ABD okullarinda 6gretim materyali olarak gazetelerin kullanimi oldukga yaygindir.
Tiirk okullarinda da 1340’1 yillarda 6gretimde gazeteden yararlanmaya yonelik ¢alismalar yapilmistir. Daha
once de Ali Suavi, okullarda gazetenin kullanilmasma denemeler yapmistir (Erdogan, 1999). Tiirk okullarinda
Ogretimde gazetelerden yararlanmanin eski bir uygulama olmasina karsin, bugiin Sosyal Bilgiler dersinde
gazetelerden yeterince yararlanilamadigi sylenebilir.

GAZETE KULLANIMINDA OGRENME-OGRETME SURECI

Gazeteler Ogrencilerin Sosyal Bilgiler derslerine olan ilgilerini artirirak, onlarin elestirel okuyucu, bilgili
vatandas, ve degisen diinyaya katki saglayan birer iiye olarak hazirlanmasina yardimei olur (Street, 2002). Sosyal
Bilgiler dersinde gazete kullanarak etkili bir 6grenme-6gretme ortaminin olusturulabilmesi igin dikkat edilmesi
gereken kimi noktalar1 sdyle siralamak olanaklidir (Paykog, 1987):

* Gazetelerin genel diizeni, belli boliimlerin amaglari, belli bilgilerin nerede bulunabilecegi
» Haberlerin genel niteligi (6n sayfada ve i¢ sayfada olma durumu)

» Bagliklarin amaci ve kullanilmasi

» Gazetedeki sekiller, resimler, haritalar, fotograflar, semalar, grafikler, karikatiirler

* Bagyazi ve islevi

* Gagzetelerin nasil okunacagi

Gergek diinyay: insanlarin 6niine getiren giincel bir kaynak olan gazete, egitimsel, ¢ok yonlii ve dinamik bir
o0grenme aracidir. Sosyal Bilgiler 6gretimini gazete ile desteklemenin 6grenme-ogretme siirecine birgok katkisi
vardir. Bunun yaninda, ayrica, sinif i¢inde gazete kullanimini gerekli kilan nedenler asagidaki gibi siralanabilir
(www.mcall.com, 2004):

Gazeteler;

* ogrencilerin kelime bilgisini gelistirir,

* tiim yetenek ve yaglardaki ¢ocuklar i¢in farkli konularda degerli giincel bilgi saglar,

« temel beceriler ve yasam becerileri i¢in birincil ve destek kaynak olarak kullanilabilir,

« giincel ders kitaplarindan daha az pahalidir,

« ders kitaplarindan farkli olarak kesilebilir, yapistirilabilir, katlanabilir ve isaretlenebilir,

« gercek diinya konularini igerdiginden giidiileyicidir,

* dgrencilere 6grendiklerini diinyada olup bitenlerle iliskilendirmelerine yardim ederek, siniftaki kuram ve
gergek arasinda baglant: saglar,

* dgrencilerin derslerine anlam katarak her Ogrencinin ilgi duyabilecegi oranda ve genis Olgiide konu
cesitliligine olanak verir.

21. ylizyilda ilk6gretim Sosyal Bilgiler 6gretmenlerinin genis goriislii, bilingli vatandaslar olarak giinliik olaylara
iliskin kendilerini bilgilendirme konusunda model olmalar1 bir zorunluluktur. Tlkdgretim &gretmenleri siyasal
konularla ilgili ¢ok ¢esitli kaynaklardan bilgi edinmeli, okuduklar1 gazete ve dergilerle ilgili yorumlar yapmali,
yerel, ulusal ve evrensel diizeyde neler olup bittigine iliskin tartisma gruplarina katilmali, goriislerini
bicimlendiren kaynaklara atifta bulunmalidir. Tlkogretim dgretmeni etkin, ilgili vatandas olarak érnek olmak ve
uygulamali ¢aligmak i¢in, simif ortamini, dgrencilerin bilgiyi kazanip degerlendirebilecekleri ve bilgi lizerine
davranig gelistirebilecekleri bir yer durumuna getirmelidir (Libresco, 2003).

Sosyal Bilgiler dersinde gazete kullanarak &gretim uygulamalarini gergeklestiren dgretmenin dikkat etmesi
gereken kimi davranislar sunlardir:

 Sinifa gazete alim1 konusunda 6grencileri yiireklendirir.
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 Dersleri gazetelerdeki haberlerle iliskilendirerek yiiriitiir.

+ Ogrencilerin gazete haberlerini anlamasini, yorumlamasini saglayacak ortamlar diizenler.

+ Ogrencilerden haberleri gecmisle iliskilendirmelerini ve haberlerle ilgili gelecege doniik kestirimlerde
bulunmalarini ister.

+ Ogrencilerin olaylara bakis agilarin1 genisletmek i¢in dgrencileri birbirleriyle iletisim kurmaya &zendirir.

* Gagzete kullanimi konusunda 6grenciye model olur; 6grenmeye rehberlik eder.

Gazete ile dgretimde dgretmenin temel islevi dgrencileri yonlendirmektir. Ogretmen geleneksel dgretimde
alistig1 ve yillardir siirdiirdiigii sinifta disiplin saglayicilik, bilgi dagiticilik vb. rollerinden siyrilarak 6grenmeyi
kolaylastirict bir yardimci, dost ya da herhangi bir gereksinme aninda kendisine bagvurulabilecek bir danigman
gibi goriiniir (Yasar, 1998). Bir baska deyisle 6gretmen, etkin bir bilgi tasiyic1 ve aktarict degildir. Ogretmen
ogrencilerin smifa getirdigi bilgileri tartisip kendi zihinlerinde yapilandirmalarina yardimci olur. Buna gore
O6gretmen her hafta kendi elindeki yillik ya da donemlik programa gore islenecek konular ig¢in 6grencilerin
yapmalar gereken etkinlikleri agiklar. Ornegin, Sosyal Bilgiler dersinde yakin ¢evrenin tanmnmasi konusu
islenirken Ogretmen Ogrencilerden bu konuyla ilgili gazetelerden yararlanarak cevrede gozlenen sorunlari,
gelismeleri taramalar1 ve elde ettikleri bilgileri rapor etmelerini isteyebilir. Konu derste islenirken de her 6grenci
kendi derledigi bilgileri sinifa sunar. Sunular sirasinda Ogretmen, tiim dgrencilerin derse katilimini saglayarak
etkili bir sinif ortaminin olusturulmasina yardimer olur (Erdogan, 1999).

Aragtirmalar, Ogrencilerin gazete okumaya basar1 testleri ¢dzmekten daha c¢ok egilimli olduklarii
gostermektedir. Okulda gazete okuyan g¢ocuklar, ileride, yetiskin olduklarinda da bu aligkanliklarina devam
ederler. Kimi arastirmalara gore, smifta ulusal konulara dikkat ¢ekildiginde, 6grencilerin okul disinda da bu
konulara olan ilgileri artmaktadir. Cocuklar ders sirasinda konulariyla ilgili haber makalelerini segerek okur ve
bugiiniin olaylari ile ge¢misteki benzer olaylar karsilastirarak diisiinme, sorgulama becerilerini gelistirirler (http:
www. hslda.org., 2004). Sosyal Bilgiler dersinde degisik gazetelerden saglanan farkli haberlerden yararlanilarak
ogrencilere degisik goriis agilar1 kazandirilabilir.

Yasamla i¢ ice bir ders olan Sosyal Bilgiler dersinde konular1 gazetelerdeki haberlerle destekleyen bir 6gretmen
ogrencilere de birgok katki saglamis olur. Bu katkilar s6yle siralanabilir (Nas, 2000):

Ogrenci;
 yasamla bagini gii¢lendirir,
« giincel olaylari izleme, gazete okuma istegi, aligkanlig1 kazanir,
* elestirel diistinme giiclinii gelistirir,
» Onemli ve 6nemsiz olaylari birbirinden ayirabilir,
* dogru haberle yanlis haberi ayirabilir,
« gilincel olaylarin giinliik yasamdaki etkilerini gdzlemler,
« giincel olaylarin gelecekte yasami nasil etkileyecegini kestirebilir,
* okuma, dinleme, konugma ve yazma becerilerini gelistirir.

Her giin bir 6grenciye gazete aldirma ya da simifta fon olusturma gibi ¢esitli yollarla kaynak olusturarak sinifa
gazete alinabilir. Sinifa her giin ayni1 gazeteyi almak yerine degisik gazetelerin alinmasi &grencilere farkli bakig
acilar1 sunar ve dgrencilerin kendi goriislerini kendilerinin gelistirmelerine yardim eder.

Simifa alinan gazeteler Sosyal Bilgiler dersinin basinda ya da sonunda konuyla iliskili olarak kullanilabilir.
Ayrica derste gazetelerden yararlanirken tartisma gruplart olusturma, haber defteri/dosyasi diizenleme, biilten
tahtas1 hazirlama, haber haritalarindan yararlanma gibi cesitli tekniklerden yararlamlabilir. Ornegin 6gretmen,
donemin basinda &grencilere derste gazete kullanimimnin Onemini vurgulayan ve gazetelerden nasil
yararlanilacagina iligkin agiklamalar1 iceren bir yonerge dagitir ve Ogrencilere ders kapsaminda haber
defteri/dosyasi hazirlayacaklarini sGyler. Buna gore her 6grenci belli konulardaki haberlerle ilgili baslik, yazi ve
resimleri toplayarak kendi dosyasinda biriktirir. Bu etkinlik sonunda gretmen en ilging haberi bulana ya da
konularla ilgili en ¢ok haberi toplayana 6diil verecegini agiklayarak 6grencilerin etkinlige katilma isteklerini
artirabilir.

SOSYAL BILGILER DERSINDE GAZETE KULLANIMINA iLiSKiN ORNEKLER

Sosyal Bilgiler dersinde gazetelerden etkili bir bigcimde yararlanabilmek icin &gretmenlerin ders sirasinda
gazeteleri ne zaman ve nasil kullanacagini ¢ok iyi bilmesi ve ders planlarini ona gore olusturmasi gerekmektedir.
Bu nedenle dgretmenler dnceden hazirlik yapmali ve Sosyal Bilgiler dersinde 6zel amaglara ulagmak igin
gazetelerin kullanilabilecegi sinif materyalleri gelistirmelidir.
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Egitimde gazete kullanimina iliskin yurt disinda cesitli caligmalar yapilmistir. Asagida bu amagla yapilan
calismalardan kimi 6rneklere yer verilmistir (Aiex, 2004):

Yeaton ve Braeckel (1986) dordiincii ve altincr simiflar igin Birlesik Devletler Anayasasi ve Haklar Bildirgesi’ni
calismak i¢in gazete kullanimini gosteren bir dizi 6rnek ders olusturmuslardir. Dersler adim adim siiregleri izler
ve gazetenin derste her bir boliimiiniin nasil kullanilacagim gosteren omek sorular icerir. Ornek dersler,
Ogrencileri anayasanin yazildig1 zamanda tarihsel yolculuga gotiiriir.

Gazete temeline dayali olarak bagka bir ders de 10. ve 12. smiflar igin Diamond ve Riekes (1981) tarafindan
gelistirilmistir. Bu ders hukukla iliskili sinif etkinlikleri icin gazeteyi temel olarak ele almaktadir. Ornek
derslerde hukukla ilgili bes alan i¢in (ceza hukuku, aile hukuku, tiiketici hukuku, gayrimenkul hukuku ve
bireysel haklar hukuku) gazete boliimlerinin kullanimina yer verilmistir. Diamand ve Riekes’in 6rnek bir dersi
gazete kosesinde belirtilen bir soruna ¢oziim bularak elestirel diisiinme becerilerini gelistirmekle ilgilidir.
“Sevgili Abby” kosesi buna bir drnektir. Her 6grenci yazidaki soruyu okuduktan sonra 6gretmen sinifi gruplara
ayirir, her grup problemi tartisip daha once smifta agiklanan karar verme siirecini izleyerek kimi ¢oziimler
belirler. Her grup karari i¢in nedenleri tiim sinifa sunduktan sonra problem iizerine genel bir tartisma yapilir ve
¢esitli olas1 ¢oziim Onerileri getirilir.

Tiiketici egitimi i¢in ilkdgretim ikinci basamak ve lise dgrencileri i¢in gazete kullanimini saglayan on bir ders
saatini igeren materyaller hazirlanmigtir. Gazete kullanimmi gerektiren bu uygulamali smif etkinlikleri
ogrencilerin tiiketicilikle ilgili terimleri 6grenmelerinde, tiiketicilerin sorumluluklarini anlamalarinda ve degisik
reklam tanitimlarin fark etmelerinde yardimer olmaktadir.

Yukaridaki 6rnekler incelendiginde, yurt disinda Sosyal Bilgiler dersinde degisik sinif ve konularda gazetelerin
kullanildigi goriilmektedir. Asagida da iilkemizde ilkogretim besinci sinif Sosyal Bilgiler dersi Giizel Yurdumuz
Tiirkiye iinitesinde, ilkemizin gegim kaynaklar1 konusunda bir gazete
(Hiirriyet, 2004) haberinin derste nasil kullanilacagina iliskin kimi stratejiler sunulmaktadir (Street, 2002):

Strateji 1: Diisiin/Esles/Paylas

Bdéliim 1- Diigiin

Ogretmen ogrencilere “AB yolunda tarim niifusu 25 milyondan 15 milyona inecek” adli gazete haberinde ele
alman konuyla ilgili olarak, “AB’ne girebilmek i¢in lilkemizin ge¢im kaynagi olan tarimcilikla ugrasan niifusu
azaltirsak ortaya g¢ikabilecek sorunlari belirleyerek, bu sorunlara ¢oziim Onerileri getiriniz” sorusunu ydneltir.
Ogrenciler tarim niifusunu azaltmanin Tiirkiye’de ne gibi sorunlar getirebilecegini ve bu sorunlar1 ¢ézmek icin
neler yapilmasi gerektigini 5-10 dakika siireyle diisiiniirler ve ¢iftler halinde tartismaya baslamadan 6nce yazili
notlar alirlar. Bu boliimde amag, 6grencinin, 6gretmenin yonelttigi soru ile ilgili diisiinceler olusturabilmesidir.
Gazete haberlerinden sinifta yararlanabilmek i¢in bu stratejiyi uygulayan 6gretmen, 6grencilerden farkli yanit ve
diistinceler alabilmek i¢in gazete haberleriyle ilgili agik uglu sorular sormalidir.

Boliim 2-Esles

Ogrenciler smif iginde birlikte calisarak, 6gretmenin sorusunu tartisip yanitlayabilecek bir arkadas bulur.
Ogretmen bu bolimde 6grencilerin ¢alisma arkadaslarini kendilerinin se¢mesini ister ve yalnizca calisma
arkadas1 bulamayanlara yardimei olur.

Boliim 3- Paylas

Ogrenciler iilkemizin gecim kaynagi olan tarimcilikla ugrasan niifusu azaltirsak ne gibi sorunlarin ortaya
¢ikabilecegini ve bu sorunlar ¢ézmek i¢in neler yapilmasi gerektigine iliskin yazdiklari notlari ve diigiincelerini
5-8 dakika icinde arkadasiyla paylasir. Daha sonra 6grencilerin yanitlarini ve ¢dziimlerini igeren tiim sinifin
katildig1 bir tartisma yapilir.

Strateji 2: Ag Olusturma

Ogrenciler yine “AB yolunda tarim niifusu 25 milyondan 15 milyona inecek” adli gazete haberini kim, ne, ne
zaman, nasil sorularinin yanitlar g¢ergevesinde okuyup, arkadaglariyla calisip, makaleyi analiz ederler ve bir
iliskiler ag1 ortaya cikarmaya calisirlar. Ornegin; Tiirkiye’nin gecim kaynaklar i¢inde tarimciligin yeri nedir?,
tarimcilik ne zaman, nerede ve nasil ortaya ¢ikmistir?, AB’ne girebilmek i¢in tarim niifusunu neden azaltmamiz
gerekir? sorularinin yanitlarina gére AB ve tarimeilik arasinda iliski kurulmaya caligilir.
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Strateji 3: Esli Okuma

Tartigma ve etkin okumay1 igeren bu stratejiye gore iki 6grenci doniigiimlii olarak birbirlerine “AB yolunda tarim
niifusu 25 milyondan 15 milyona inecek” adli gazete haberini okurlar. Ogrencilerin eslerine makaleyi okuma isi
bittiginde iki 6grenci AB’ne girebilmek icin tarim niifusunun azaltilmasi geregine iliskin ne diisindiiklerini
aciklayip tartigirlar. Tartisma sonucunda biitiin smif ilging bulduklar1 noktalar1 ve makaleyi nasil
yorumladiklarini sinifa sunarlar.

Bugiin ilkdgretim okullarinda uygulanmakta olan 1998 yilina ait Sosyal Bilgiler programi ve oniimiizdeki
yillarda iilke genelinde uygulamaya gececek olan, su an ki taslak Sosyal Bilgiler programi incelendiginde,
hemen hemen tiim Sosyal Bilgiler konularinin giincel olaylar ve gazete haberleriyle iligkilendirilebilecegi
goriilmektedir. Sosyal Bilgiler dersinde gazete kullanimi yoluyla, dersin giinliik yasamla iliskilendirilebilecegi,
okul ile yasam arasindaki kopuklugun asilabilecegi ve kalici 6grenmelerin gerceklesecegi soylenebilir.

SONUC

Ilkdgretim okullarinda 6nemli bir yere sahip olan Sosyal Bilgiler dersi birbirine bagimli bir diinyadaki
demokratik toplumda, kiiltiirel farkliliklara sahip vatandaslar olarak bilgi edinme ve karar verme becerilerini
gelistirmeleri icin geng insanlara yardim etmeyi amaglamaktadir. Ogrencilerin Sosyal Bilgiler dersinin amagclar
arasinda olan diisiinme ve karar verme becerilerinin gelismesi i¢in giincel olaylarla ilgilenmeleri gerekmektedir.
Sosyal Bilgiler dersinde &gretmenin yeri ve zamani geldiginde konular1 giincel olaylarla iliskilendirerek
ogrencilerin diinli, bugiinii ve gelecegi anlamalarina yardimci olmasi gerekmektedir. Giincel olaylarin
ogretiminde kullanilan bir teknik olan gazeteler de her diizeydeki &grencileri gelistirmek igin ¢ok yonlii bir
aracgtir. Kuskusuz giincel ve ulasilabilir olusu gazeteleri gecerli ve okuma yetenegini gelistirmede kullanilan
“gercek” materyaller durumuna getirmektedir. Bu nedenle, dgretmenler Sosyal Bilgiler dersinde gazetelerden
yararlanarak 6grencilerin de katilimini saglayan 6grenme-6gretme siiregleri diizenlemeli ve 8grencileri toplumsal
yasama hazirlayan ortamlar olusturmalidir. Ogrenme-dgretme siireclerinde gazetelerden etkili ve verimli olarak
yararlanilabilmesi igin oncelikle dgretmenlerin Sosyal Bilgiler dersinde gazete kullaniminin énemine inanmasi
ve yararlart konusunda bilgilendirilmesi gerekmektedir. Sosyal Bilgiler dersinde gazete kullanimina iliskin
olarak cesitli yeni arastirmalarin yapilmasi konuya 151k tutmas: agisindan son derece yararli olur.
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