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Abstract

Problem Statement: The use of computers in chemistry education is
increasing rapidly and becoming a supporting device in teaching abstract
concepts and complex subjects. Because of the fact that temperature-heat,
matter and structural features are the subjects in which the students
mostly have difficulties, we try to confirm the effectiveness of using
computer-assisted instruction in those subject matters.

Purpose of Study: The aim of this study is to compare the computer-assisted
instruction method with the traditional teaching method in terms of their
effectiveness in teaching the “Matter and Heat” unit in the 6t grade
science curriculum in primary schools. This study aims to confirm if there
is a significant difference in the students” academic achievement between
the two methods, to investigate the effects of computer-assisted
instruction on permanent learning, and to identify the students” points of
view about computer-assisted instruction. For this purpose, all the 6t
grade students of Asarcik Boarding Primary School of Asarcik in Samsun
were enrolled in this study.

Methods: The “Matter and Heat” unit was taught to the control group and
experimental group students by the use of computer-assisted instruction
and traditional methods. The researcher prepared software by the use of
the Macromedia Flash 8.0 programme to serve as a teaching medium for
the experimental group. The pre-test, post-test and permanency tests,
which were applied to both groups, were analysed by a t-test. In addition,
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the experimental group students were given an inquiry form and
interviewed.

Findings and Results: According to the results, it is revealed that computer-
assisted instruction improves academic achievement and permanency and
that the students prefer computer-assisted instruction to other traditional
methods in which subjects were taught without student comprehension.

Keywords: Computer-assisted instruction (CAI), matter and heat, science
and technology, animation

We live in an age in which knowledge develops rapidly, new inventions occur in
science and technology, and technological devices become an indispensable part of
our daily lives. Countries consider not the weapons but the science as the true guide
in the race of greatness. The education system is being evaluated in the light of the
development of science. The importance attached to education by a country can be
regarded as a yardstick against that country’s development level. For that reason,
countries should follow the educational process in order to improve their
development level on the international platform.The effort of following science and
technology affects mostly science curriculum in the educational field. Science is the
foundation of science and technology. For this reason, all of the developed countries
aim to increase the quality of science education, and for this purpose, they study new
teaching programmes.

Science education is the teaching of interesting and amazing productiveness in a
child’s environment. It is the teaching of the meaning that source of the food a child
eats, the water s/he drinks, the air s/he breathes, his/her body, the animal s/he
feeds, the car s/he rides in, the electricity s/he uses, the light and the sun. In this
context, science education is a simple and concrete teaching that must be
accomplished by taking the child’s interests and needs, developmental level, desires
and his/her environmental feasibility into consideration (Giirdal, 1998, p. 45).

It has been inevitable to use technology for education as a result of scientific and
technological developments of our age. The use of technology in the educational
process presents a rich learning environment for the students. Taking advantage of
technology in the process of a student’s accessing and configuring knowledge and
his/her use of that knowledge in problematic situations improves the quality of
education.

When it is considered that primary school students have difficulties in learning
abstract concepts, educational technology tools-especially computers-play an
important role in concretizing such abstract concepts according to the students’ level.
These tools bring to life abstract concepts so that they become meaningful learning
and result in repeated observation of the objective concept (Akpinar, Aktamis &
Ergin, 2005, p. 2). Conceptual errors occurring in the first grade of primary schools in
science education carry forward to the following years. For this reason, it is necessary
to implement true and permanent learning at the very beginning (Giines & Demir,
2007). It would be helpful to use supporting teaching tools in order to reduce
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conceptual errors. Computer-assisted instruction (CAI) is a teaching method that is
formed by combining interactive learning principles and computer technology, in
which the computer is used as a supporting device for the teaching in teaching, to
strengthen the teaching process and students” motivation and make it possible for a
student to learn according to his/her learning speed (Sahin & Yildirim, 1999; Usun,
2000).

“The students can configure the concepts that they have difficulty in
understanding with the use of CAI applications with computer-assisted software,
especially using simulations of abstract concepts and animations, which allow
students to participate in the learning process interactively” (Karamustafaoglu,
Aydin & Ozmen, 2005, p. 2). According to Forcier and Descy (2002), one of the
computer-assisted instruction methods is multimedia programmes.

Multimedia is comprised of a computer program that includes “text along with at
least one of the following: audio or sophisticated sound, music, video, photographs,
3-D graphics, animations or high-definition graphics” (Maddux, Johnson & Willis,
2001).

Computer animation is the presentation of a series of images and illustrations in
an animated way. Educational computer animations should be built on animated
and visual pictures of the given subject matters for students to understand those
subjects better. While developing computer animations, attention must be paid to the
use of pictures, graphics and voices. Demonstrations are presented in three phases in
computer animations: Microscopic, macroscopic, and symbolic. Teachers report that
the use of conceptual computer animation affects students’ understanding and
performance positively. However, the use of computer animations requires much
time. Planning should be flexible and teachers should evaluate the material’s
efficiency and suitability to the subject matter (Burke, Greenbowe & Windschitl,
1998).

“Teaching through concrete teaching with supporting materials at a macroscopic
level may help prevent conceptual errors by presenting abstract knowledge as
concrete knowledge” (Atilboz, 2004, p. 155). Animation and simulation are the
choices that can be used for this purpose (Saka & Akdeniz, 2006). “The use of
computer animations helps the presented content to be coded visually in Science
Education” (Sezgin & Koymen, 2002, p. 140).

“Since students can follow the chemical processes, which they cannot understand
or visualize, they can easily understand and grasp the subjects that were taught by
computer-assisted instruction, especially with animations” (Tezcan & Yilmaz, 2003,
p- 5). The students should visualize and assimilate the subject matters in order to
understand what and how something happens in a complicated chemical subject
matter. After they visualize it in their minds, they can easily understand and
remember it later. Merely, computers-especially animations are needed for processes
such as visualizing, forming into a meaningful format, and understanding
complicated chemical subjects (Sanger & Greenbowe, 1997).
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When all these studies are analysed, it is seen that the use of computers in
teaching chemistry has become increasingly more important and has developed
rapidly. Computers are used as a supporting device, especially in teaching abstract
concepts and complex subjects. As temperature-heat, matter and its structural
features are considered the subjects in which students experience conceptual errors.
This study aims to determine the effectiveness of computer-assisted instruction in
teaching these subjects. Considering using science knowledge in daily life-one of the
basic aims of science education-is thought to help facilitate the use of knowledge in
daily life by meaningful, conceptual learning. It is also seen that when different
methods are used, students’ interest in the courses will increase. The study in which
computer-assisted instruction is used in teaching the “Matter and Heat” unit will
contribute to the improvement of effective and permanent science teaching.

The problem of this study is as follows: “How does the use of animation
technique-one of the computer-assisted instruction methods-effect academic
achievement and permanency? What are the students’ reactions towards
animations?”

e Does the use of animation instruction-one of the computer-assisted instruction
methods-in Science and Technology courses increase academic achievement?

e Does the use of animation-one of the computer-assisted instruction methods-
affect permanency?

e Does gender play a role in the results of comparison between computer-assisted
instruction and traditional methods for academic achievement and permanency?

e  Are students willing to use animations?

The aim of this study is to compare the computer-assisted instruction method
with the traditional teaching method in terms of their effectiveness in teaching the
“Matter and Heat” unit in the 6t grade science curriculum in primary schools.
Furthermore, the study aims to confirm if there is a significant difference between
methods in student achievement, to investigate the effects of computer-assisted
instruction on permanent learning and to identify the students” points of view about
computer-assisted instruction. For this purpose, all the 6t grade students of Asarcik
Boarding Primary School of Asarcik in Samsun were enrolled in this study.

Method
Participants

The universe of the study is a state school: Asarcik Boarding Primary School of
Asarcik in Samsun. The sample included 50 students: 25 from the 6/B and 25 from
the 6/C classes.

Two classes in the 6 grade were assigned to either the experimental group or the
control group by lot sampling in Asarcik Boarding Primary School in the academic
year of 2006-2007. The experimental group included 25 students from the 6/C class;
the control group included 25 students from the 6/B class.
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Experimental and control groups included 26 male and 24 female students
ranging in age from 12-14. Both the experimental group and control group had 13
male and 12 female students.

Data Collecting Methods

A 30-question Science and Technology success test was prepared by the
researcher to identify the pre-class and post-class knowledge and attitudes of the
experimental and control group students. Before preparing the test, the acquisitions
in “Matter and Heat” found in Science and Technology curriculum, which was
prepared by the Ministry of National Education, were determined. At least one
question was prepared for each acquisition. While preparing the questions, test
preparation techniques found in related sources (Ozgelik, 1998; fsman & Eskicumals,
2003; Yilmaz, 2003; Atilgan, 2007) were considered. To measure the various
knowledge, skills and ability and to score the test objectively, the items in the success
test included multiple-choice questions (Isman & Eskicumali, 2003). A 30-question
Science and Technology success test was prepared to assess acquisitions. In the
process of preparation of the questions, we asked for Science and Technology
teachers and specialists’ opinions. To evaluate the test, the same test was applied to
one hundred two 7th grade students who have already learnt the “Matter and Heat”
unit in the same school. As a result of the matter and test analysis, the test was
reduced to 25 questions by cancelling 5 questions whose Cronbach’s Alpha value
was low. The Cronbach’s Alpha value of this 25-question test was found to be 0.889.
This result shows that the reliability of the test is high.

The Science and Technology Achievement Test was applied as a pre-test to
determine the knowledge level of the classes before the application. The “Matter and
Heat” unit was taught by the same teacher for four weeks to the experimental group
by use of educational software prepared by the researcher. The same unit was taught
by the same teacher to the control group by using the traditional method. The success
test was designed to confirm if there was a difference between the groups after
application was applied as a post-test. After a five-week waiting period, the same test
was applied to both groups as a permanency test.

Students were also inquired about their opinion of computer-assisted instruction,
computer-assisted science education, and animations on a scale consisting of 5
questions. The written opinions of the students from the experimental group who
were taught courses by using the computer-assisted method were collected.

Furthermore, a semi-structured group interview method was used in the study.
Interviews lasted 15-20 minutes and were recorded to obtain the thoughts of eight
students in the experimental group who were taught courses by using computer-
assisted instruction. The students were asked some questions about the effects of
animated computer-assisted instruction on learning and permanency.

Data Analysis

We gathered these findings through the analysis of the data obtained from the
pre-test, post-test and permanence test. The SPSS statistic package programme was
used in the analysis of data. The results of the tests were coded as “one point” for
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correct answers and as “zero” for wrong answers. After coding, dependent and
independent t-tests were used to investigate the experimental and control group
students” academic achievement, the effects of permanence, and gender. Also, a
frequency analysis was made to identify the distribution of genders in the groups.
The results were given in tables in the findings chapter. The significance level of p
value was determined as 0.05 to interpret the results of the t-test.

Preparation and Improvement of Educational Software

Animated educational software was prepared by the researcher through
Macromedia Flash 8.0 for the subject matter to be taught by the use of computer-
assisted instruction. At least one animation was created for each of the subject titles
in the “Matter and Heat” unit. Adobe Photoshop CS3, Image Ready and Corel Draw
were used for the drawings of the animations.

In the software, all the titles were given as a list on the main page and were
linked. When you click on any title, you reach the animations related to the title. The
exit button at the end of the page shuts off the software.

MAPDPE VE ISY |5

6 UNITE

1- Maddenin Tanecikli Yapisi
2- Isinma Hareketlenmedir
= Taneciklerin Isinmasi - Havanmin Isinmasi
3- Carpisma Hareket Als Verisidir
4- Isinin Yayilma Yollan
a- Taneciklerin Carpismasiyla Isinin Yayillmasi

- Metal Isinmasi -Hangisi Daha Once lletir
- iletken Ve Yalitkan Maddeler

b- Tanecik Olmadan Isinin Yayilmasi 4
- Diinyanmin Isinmasi - Hangi Renk Yiizeyler lyi Isimir

c- Taneciklerin Yer Degistirmesiyle Isinin Yayillmasi
5- Is1 Yalitimm
- Hangi barda@ Tercih Edersiniz - Yalium Malzemeleri

Figure 1. Main menu page for “Matter and Heat” unit animations

When you click on the link, you go to the main page of explanation for the
subject; after commentary and sampling, you can pass to the animation page. After
you watch the animation, you click the main menu button at the end of the page to
return to the menu page. Additionally, there exist explanations at the end of each
page during the animation projection. Animation is supported by written expression.



Eurasian Journal of Educational Research |279

» | ana menii

Figure 2. “Warming is movement” animation (Step2)

B dur

* ana menii

Figure 3. “Metal’s warming” animation
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P> play B stop

P ana menii

Figure 4. “Metal’s warming” animation
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Atmosfere ulasan isinlanin bir kismi uzaya geri déner

M step P/ play B stop W step P ana meni

Figure 5. “Earth’s warming” animation (Step 1)

Findings

The Science and Technology success test applied to the experimental and control
group students was analysed with a t-test using the SPSS statistic package
programme. Findings were interpreted with a significance level of p 0.05.

The mean of experimental group students was found as 26.24, and the mean of
control group students was found as 24.48 according to the independent t-test
analysis results of the experiment group and control group students” pre-test scores.
As a result of the t-test, the t value was calculated as 0.628 and the p value was
calculated as 0.533. As the significance level was 0.05, it was revealed that there was
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not a significant difference between the pre-test results of the experimental- and
control-group students. It was concluded that there was not a difference between two
groups before application and that the level of the groups were comparable.

Table 1

Independent t-Test Analysis Results of the Experimental and Control Group Students” Pre-
test Scores

Groups N X SD df t P

Experimental Group 25 26.24 9.457 p>0.05

48 0.628 0.533 necessary
Control Group 25 24.48 10.349

When Table 2 was investigated, the mean of the experiment group was found to
be 66.88 and the mean of the control group was found to be 44.96 according to the
independent t-test analysis results of the experimental- and control-group students’
post-test scores. The t value was calculated as 7.769 and the p value was calculated as
.000. As the p value was < 0.05, there was a significant difference between the
experimental and the control group students’ post-test results. According to the
results, The t value was found statistically significant in favour of the experimental
group. In other words, the success level of the experimental group was relatively
higher than that of the control group.

Table 2
Independent t-Test Analysis Results of the Experimental and Control Group Post-test Scores

Groups N ¥ SD df t P

Experimental Group 25 66.88 11.805 p <0.05

48 7.769 .000  unnecessary
Control Group 25 44.96 8.023

While looking for a solution to the question of permanency in the study,
independent t-test analysis results of the experimental- and control-group post-test
scores were analysed. When the results in Table 3 were analysed, the mean for the
experimental group permanency test was found to be 54.08, where the mean of the
control group permanency test was 34.08. The t value was calculated at 5.931, and the
p value was calculated at .000. When the results of the permanency test in the
experimental group were compared with those in the control group, it was revealed
that there was a significant difference in favour of the experimental group (p < 0.05).
In other words, computer-assisted instruction (CAI) was more effective than the
other traditional instruction (TI) methods. In light of this data, it was revealed that
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computer-assisted instruction (CAI) was more effective than other traditional
methods in improving academic achievement and permanency in science lessons.
Table 3

Independent t-Test Analysis Results of Experimental and Control Group Permanency Test
Scores

Groups N X SD df t P

Experimental Group 25 54.08 12.655 p <0.05

48 5.931 .000
Control Group 25 34.08 11.143 unnecessary

Pre-test, post-test and permanency test results of the control-group and
experimental-group students were analysed to investigate the influence of gender on
academic achievement and permanency. As it was shown in Table 4, according to the
pre-test results of the control group students, the p value was calculated as 0.605 for
female students and 0.600 for male students. Since the p value was > 0.05 (above the
significance level), the result was not significant. According to the post-test results of
the control group students, the p value was calculated as 0.681 for female students
and 0.676 for male students. Since the p value was > 0.05 (above the significance
level), gender was not significant in the post-tests. When the permanency tests were
analysed, it was concluded that gender differences were not significant in the
permanency tests (p > 0.05)

Table 4

Findings of Control Group Test Scores Concerning Gender Variables

Gender N X SD t P
Pre-test Female 12 23.33 8.500 -0.524 0.605 p>0.05

Male 13 25.54 12.060 -0.532 0.600 not significant
Post-test Female 12 45.67 5.774 0416 0681 p>0.05

Male 13 44.31 9.861 0424 0.676 not significant

Permanency Female 12 35.00 9.816 0390 0700 p>0.05

test Male 13 3323 12584 0394 0.698 not significant

Analyses that were performed to determine the influence of gender on pre-test,
post-test and permanency-test scores of control-group students were shown in Table
5. According to the pre-test results, the p value was above the significance level in
both genders. In other words, gender was not significant in pre-test scores. The post-
test p value was calculated at 0.116 for female students and 0.115 for male students.
Since the p value was above the significance level, it is concluded that gender was
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not significant in post-test scores. When permanency tests were analysed, it was
revealed that gender was not significant in post-test scores either p > 0.05).

Table 5

Findings of Experimental Group Test Scores Concerning Gender Variables

Gender N X SD t P
Pre-test Female 12 2600 8268 -0.119 0906 p>0.05

Male 13 2646  10.775 -0.121 0905  notsignificant
Post-test Female 12 63.00 11.070 -1.633 0.116 p>0.05

Male 13 7046  11.723 -1.637 0.115  notsignificant
Permanency Female 12 51.67 12.816 -0.913 0.371 p>0.05
fest Male 13 56.31 12592 -0.912 0371  notsignificant

In the study, 25 students in the experimental group were also inquired about
their opinion of computer-assisted instruction on a scale consisting of five open-
ended questions. Most of the students reported that computer-assisted instruction
(CAI) improved their positive attitude towards science courses, they really liked it,
and they did not get bored. Students also reported that permanent learning was
obtained by the use of computer-assisted instruction (CAI), and thus the success level
increased. Furthermore, students indicated that they prefered interactive animations
to audio-animations.

The experimental group students’” responses to the five open-ended questions
were as follows:

Question 1: Are the courses taught by the use of computer-assisted instruction
exciting or boring?
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Courses are exciting. I think everybody has a good grasp of the subject. I
really want to listen to the teacher.

Question 2: Is it easy to grasp the subject taught by the use of computer-assisted
instruction? Is it efficient? Could you tell us?
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Yes it is. Animations in the course book do not mean anything to me.
Experiments were not animated in the course book, so it is difficult to learn
meaningfully.

Question 3: Are the subjects easily remembered when taught by the use of
computer-assisted instruction? Could you tell us?
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Yes, there are some figures in the exams. Animations help to remind me of
the topic. I improved my science mark with the help of these animations.

Question 4: Which lessons would you like to be taught by the use of computer-
assisted instruction? To you, which courses should be taught by this method?
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Social science, maths. Private school students can visit historical places, but in
our school we can’t, so it is better to use animations in social science courses.

Question 5: Which one do you prefer, instructions given by the teacher or
instructions given by audio-animations?
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Animations have explanations, but we cannot ask questions to the computer. If
instructions are given by the teacher, we can ask questions or give examples.

In the present study, semi-structured interviews were performed with the
experimental-group students to obtain their opinions. Following is an example:

Interview with a student named Emre

Researcher: Which subjects were you taught by the use of computer-
assisted instruction?

Emre: Particle structure of a substance, heat diffusion and isolation.

Researcher: Could you give an example?

Emre: Yes, for example, heat diffusion has three types: radiation,
transmission and convection. The convection term refers to the movements
of molecules.

Researcher: Was the lesson delivered in a fun or a boring way?

Emre: It was exciting. I really liked the course taught by the use of
computer-assisted instruction.

Researcher: Was it efficient?

Emre: Yes it was. Computer-assisted instruction helped us to learn
thoroughly. It also has positive effects on students.

Researcher: What are they? Could you tell us please?

Emre: We can learn the subjects better. Subjects were easily-
remembered. In exams, I can easily remember the topics that were taught by
animated figures. I improved my scores.

Researcher: Were there any differences in the number of the participants
in courses taught by the use of computer-assisted instruction?

Emre: Yes there were. None of our friends —not even the naughtiest one-
-made noise in the course. They listened carefully.

Researcher: To you, what was the reason?

Emre: We all like computers, and all the animation that we watched was
interesting and exciting. We all focused on the computer, and we did not
show interest in anything else.

Researcher: Which one do you prefer, instructions given by the teacher
or instructions given by audio-animations?

Emre: I think it is better to listen to instruction by teachers.

Researcher: Why?

Emre: Because it takes time to follow explanations on computers, and
earphones and speakers may not be available every time you need them.
Additionally, our teacher can help us whenever we need help.

These interviews have revealed that the animated computer-assisted teaching
method was liked by the students and was found useful. The advantages of the
computer-assisted instruction were listed by the students as follows: learning
meaningfully, prevention of classroom behaviour problems, permanency, and ease in
understanding complex topics. In courses in which computer-assisted instruction
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was used, students also reported no longer experiencing negative behaviours such as
talking out of turn, making noise, hindering other students or leaving the seat
without permission.

Results and Suggestions

According to the results of the post-test performed to identify the effects of
computer-assisted instruction (CAI) on academic achievement, it is revealed that the
success level of the experimental-group students to whom courses were taught by
the use of computer-assisted instruction was higher than the students in the control
group (Table 1). Hence, it was concluded that computer-assisted instruction (CAI)
was more effective than the other traditional instruction (TI) methods in improving
students” academic achievement. In a study performed by Tezcan and Yilmaz (2003),
it is revealed that courses that were taught by the use of computer-assisted
instruction were more effective than the courses taught by the traditional instruction
method. These findings were consistent with those in our study. Additionally, our
study runs parallel with previous findings (Klein & Koroghlainan, 2004; Guliska &
Barterzewich, 2006; Yilmaz & Dogan, 2005).

The effects of computer-assisted instruction on permanency were shown in Table
3. The permanency test has revealed a higher level of success in experimental-group
students than in control-group students. These results were consistent with those in
the studies performed by Arikan, Aydogdu, Dogru and Usak (2006), Celikler, Giines
and Giines (2007). In the study performed by Arikan, Aydogdu, Dogru and Usak
(2006), the effects of computer animation tools on permanency in biology courses
were investigated. The study has revealed that the permanency level of knowledge
was higher in courses taught by the use of computer-assisted instruction than those
taught by the use of traditional instruction methods. In a study performed by
Celikler, Giines and Giines (2007), the effects of computer-assisted instruction (CAI)
on permanency were investigated among 1st grade students at the Department of
Science Education. According to the data obtained from the students, it was revealed
that the permanency level of the experimental-group students was higher than those
in the control group to which traditional instruction methods were used. It was
expressed that computer-assisted instruction has positive effects on academic
achievement and permanent learning.

Students were able to express their thoughts and suggestions on computer-
assisted instruction through a questionnaire and interviews. Firstly, computer-
assisted instruction helps to make the courses more exciting and break up the
monotony of the class. Interesting animations make it easy for students to grasp
complex concepts. They easily remember the subjects that were learnt by audio-
visual aids, and thus, they can solve the problems easily. Furthermore, some negative
behaviour can be eliminated in the courses in which computer-assisted instruction is
used. When computers are used as a tool to focus students’ attention, negative
behaviour such as making noise, talking out of turn and hindering other students can
be minimized. Financial problems in applying teaching techniques such as school
excursions, observations or laboratory studies can be eliminated by the use of
computer-assisted instruction.

In light of the findings, we concluded that the following suggestions would be
helpful in science teaching;:

e As computer-assisted instruction improves academic achievement, animations
may help teachers to teach more complex topics.
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e The subjects learnt by visual aids are more permanent than the subjects learnt by
audio aids. In light of this data, audio-visual animations can be used for
permanent learning.

e Teaching techniques that are used in computer-assisted instruction can be
improved and used efficiently to teach conceptual and complex subjects in other
courses.

e Because the employment of alternative methods and techniques aiming at
motivating the students are useful, it is possible to draw their attention to the
subject taught by making use of their interest in computers.

e Using educational software as a means of computer-assisted instruction and
giving an individual-learning opportunity to the students will enable them to
repeat the points they failed to understand, thus contributing to their grasping of
the subject thoroughly. Furthermore, using the computer themselves or having
the ability to control software will help students to improve their self confidence.
Additionally, differences in level that may occur due to the individual learning
capacity will be prevented.

e Some useful teaching techniques that cannot be applied due to financial
problems will be applicable by the use of computer-assisted instruction.

e  Computer-assisted instruction can be used to eliminate negative behaviours
such as making noise in the classroom.

By way of conclusion, academic achievement and permanency in science
education can be improved by the use of computer-assisted instruction and the
software that was designed for teaching conceptual and complex subjects, taking into
account students’ levels and interests.
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Madde ve Is1 Konusunun Ogretiminde Bilgisayar Destekli
Uygulamalarin Etkisi
(Ozet)

Problem Durumu: Cagimiz bilginin hizla gelistigi, bilim ve teknoloji alaninda
her gecen giin yeni buluslarin yapildigy, teknolojik arag ve gereclerin giinliik
yasamun vazgecilmez parcasi haline geldigi bir dénemdir. Cagimizda
yasanan bilimsel ve teknolojik gelismeler ve bu gelismelerin egitim
sistemine yansimalari sonucu, teknolojinin egitim igin kullanilmasi
kacinilmaz hale gelmistir. Egitim stireci icinde teknolojinin kullanilmasi,
ogrencilere daha zengin bir 5grenme olanag1 hazirlamaktadir. Ogrencinin
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bilgiye erisme, yapilandirma ve problem durumlarinda elde edilen bilgiyi
kullanma stirecinde teknolojiden faydalanmak, egitimi nitelikli hale
getirmektedir.

Ozellikle ilkogretim cagindaki ogrencilerin soyut kavramlari dgrenmede
zorlandiklar1 diistintildtigtinde, bu kavramlarin 6grenci seviyesine uygun
bir sekilde somutlastirilmasinda ve adeta canli bir sekilde sunulmasinda,
anlamli 6grenmede ve olaylarin yeniden tekrarh bir sekilde gozlenmesinde
egitim teknolojisi araglar1 ve bu araclardan 6zellikle bilgisayarlar énemli rol
oynamaktadir (Akpmnar, Aktamis ve Ergin, 2005). Ilkogretimin birinci
kademesinde Fen bilgisi meydana gelen kavram yanilgilar1 daha sonraki
yillarda ayni sekilde devam etmektedir. Bu nedenle baslangicta dogru ve
kalic1 grenmenin gerceklestirilmesi gerekir (Giines ve Demir, 2007).

Fen bilgisi 6gretiminin temel amagclarindan biri olan, bilginin giinliik
yasamda kullanilmasi ilkesinden yola ¢ikarsak, yapilan bu c¢alisma ile
anlamli bir sekilde kavramlarmn o6grenilmesi bilginin giinliikk yasama
uygulanmas: acisindan da kolaylik saglamak hedeflenmektedir. Farkli
yontemler kullanildig1 zaman 6grenci ilgisinin arttig1, gorsel ve teknolojik
materyallerin 6grencide kavramsal yapilanmanin olusmasinda son derece
etkili oldugu goriilmektedir. “Madde ve Is1” {initesi secilerek, bilgisayar
destekli 6gretim yontemi uygulanan bu arastirma, elde edilen bulgular
dikkate alindiginda etkili ve kalict fen 6gretiminin gelistirilmesine katki
saglayacagi i¢in 6nemlidir.

Arastirmanmin Amaci: Bu ¢alismada amag, ilkogretim 6. Sinuf Fen ve Teknoloji
dersi miifredatinda yer alan “Madde ve Is1” tnitesinin o6gretiminde
bilgisayar destekli 6gretim yontemi ile geleneksel 6gretim yodnteminin
etkililigini karsilastirmak, 6grencilerin akademik basarilar1 arasinda anlaml
bir fark olup olmadigmi saptamak, bilgisayar destekli dgretimin kalict
dgrenme lizerine etkisini arastirmak ve bilgisayar destekli 6gretim yontemi
hakkinda 6grenci gortislerini belirlemektir. Arastirmada Macromedia Flash
8.0 programiyla hazirlanmis egitim yazilimmin kullanimi ile 6grencilerin
akademik basari durumlar1 arastirilmistr.

Arastirmamn Yontemi: Arastirma ontest- sontest kontrol gruplu yar1 deneysel
yontem kullanilmustir. Calismaya Samsun ili Asarcik Ilcesi Asarcik Yatih
[lkogretim Bolge Okulu'nda 6grenim gormekte olan 50 6. simf 6grencisi
katilmigtir. Ogrencilerden rastgele olusturulan iki gruptan biri deney, digeri
ise kontrol grubu olarak belirlenmistir. Milli Egitim Bakanlig1 6. sinif Fen ve
Teknoloji Dersi miifredatinda yer alan “Madde ve Is1” tinitesi 6. smnif
ogrencilerine farkli iki yontem kullanularak anlatilmistir. Deney grubuna
arastirmacit tarafindan Macromedia Flash 8.0 programi kullanilarak
hazirlanan animasyonlardan olusmus egitim yazilimi kullanilarak bilgisayar
destekli dgretim yoluyla, kontrol grubuna ise normal dgretim yontemi
kullanilarak konu anlatim1 yapilmistir. Uygulamanin yapildig: tinite, her iki
gruptada 5 haftalik bir stirede tamamlanmustir.

Calismanin verileri ti¢ farkl: veri toplama araci ile elde edilmistir. Bunlarda
biri, dgrencilerin ders sonundaki basar1 ve hatirlama diizeylerini 6lgmek
tizere arastirmaci tarafindan gelistirilen Fen ve Teknoloji Bagari testidir. Test,
gecerligini 6l¢mek tizere, daha 6nce bu konuda egitim almis olan 102 tane 7.
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smif Ogrencisine uygulanmustir. Yapilan degerlendirme sonucu 30 soru
olarak hazirlanan test, 25 soruya indirilmis ve bu sorularin cronbach alpha
degeri .889 olarak hesaplanmistir. Diger bir veri toplama araci olarak 5 agik
u¢lu sorudan olusan goriis formu hazirlanmistir. Deney grubu
ogrencilreinin tiimiine uygulanan bu formlarla 6grencilerin bilgisayar
destekli 6gretim yontemi hakkindaki goriislerini belirlemek amaglanmustir.
Ayrica yine ogrencilerin bilgisayar destekli 6gretim yontemi hakkindaki
goriis ve onerilerini belirlemek {izere, bilgisayar destekli 6gretim yontemi ile
konu anlatimi yapilan deney grubu ogrencilerinin sekiz tanesi ile yari
yapilandirilmis miilakat goriismeleri yapilmistir.

Arastirmamin Bulgulari: Elde edilen veriler, SPSS istatistik paket programu
kullarularak t-testi ile analiz edilmistir. Basari testlerinden elde edilen
verilere gore, baslangigta aynmi seviyede olmalarma ragmen, uygulama
sonunda bilgisayar destekli 6gretim goren ogrencilerin, diger 6grencilere
oranla akademik basar1 testinden daha yiiksek puan aldiklar1 ve dersin bu
grupta daha kalict oldugu belirlenmistir. Arastrmanin verileri, cinsiyet
degiskenine gore degerlendirildiginde ise anlamli bir fark olmadigi, basar1
ve kalicihigin cinsiyetten bagimsiz oldugu saptanmustir. Ayrica dgrencilerin
bilgisayar destekli 6gretim yontemini daha faydali bulduklari, bu sayede
dersi daha iyi anladiklarini, daha ¢abuk kavrayip hatirlayabildikleri ve
dersin bu sayede daha eglenceli gectigi belirlenmistir. Miilakat sonuglari ise
goriis formlartyla paralellik gostermekte, dgrencilerin bilgisayar destekli
dgretim yonteminin derslerde kullanilmasini istedikleri gortilmektedir.
Aragtirmamn Sonuglart ve Onerileri: Calismamizda, yapilan analizler sonucu
bilgisayar destekli yontemin hem akademik basartyl, hem de kaliciligt
artirdigin1 gostermektedir. Etkili bir fen egitimi icin, bilgisayar destekli
egitimin derslerde tercih edilen bir yontem haline gelmesi yarali olacaktir.
Ogrencilerin zihinlerinde canlandirmakta zorlandiklari, ¢ boyutlu
diisinme  becerileri gerektiren konularin anlatiminda animasyon
kullanilmast hem kavram yanilgilarini 6nlemede, hem de konuyu daha hizli
ve kalic1 olarak kavramada 6grenciye yardimci olacaktir.

Ayrica bilgisayar destekli ogretim yontemi ve ozellikle animasyonlar
dgrencinin ilgisini ¢ekecegi icin derse olan katilimi artiracak ve smif iginde
olusan monoton havay1 kiracaktir. Bunun disinda bilgisayar destekli egitim
yazilimi, 6grencilere kendi kendilerine kullanma imkani verildiginde
dgrencilerin bireysel 6grenme hizlarina gore bir 6gretim yapilmis olacaktir.
Bununla beraber okullarda yapilmasi sorun yaratan, tehlikeli, uzun siireg
gerektiren ya da yiiksek maliyetli deneylerin bilgisayar destekli cgretim
yontemi ile animasyonlar kullanilarak anlatilmasi, 6gretim agisindan bir
takim zorluklar1 asmay1 saglayacaktir.

Sonug olarak, fen ve teknoloji dersinin 6gretiminde, 6grencilerin anlamakta
gucliik cektikleri soyut kavramlarin somutlastirilmas: ve bu konularin
anlasimlasi kolaylastirmak amaciyla, 6grencilerin seviyeleri, istekleri ve
problemleri goz 6ntinde bulundurularak hazirlanan egitim yazilimlar: ile
bilgisayar destekli uygulamalarin kullanilmas1 akademik basar1 ve kaliciligt
artirdig goralmustiir.

Anahtar sozciikler: Bilgisayar destekli 6gretim, madde ve 1s1, fen ve
teknoloji, animasyon





