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Abstract

The aim of this study is to determine the effect of computer assisted instruction on fourth
grade primary students’ achievements and their attitudes towards science and technology
lesson. In this study, quasi-experimental design was utilized. There were two groups
consisting of totally 55 fourth grade primary students who were selected with convenient
sampling method from Korfez district of Kocaeli in Turkey. One of the groups was
experimental group and the other was control group. The experimental group was taught
using the computer asisted instruction based on constructivist approach and the control
group was taught using constructivist approach currently used in primary education
curriculum of Turkish Education System. The data were collected by means of attitude
scale towards science and technology lesson (ASTSTL) and achievement test (AT). The
data were analyzed using SPSS statistical packet program. The findings indicated that in
terms of both achievment test and attitude scale there was a statistically significiant
difference between the post test scores of the groups in favor of experimental group.

Keywords: Computer, science and technology lesson, attitude, achievement, primary
education.

INTRODUCTION

The fact that technology has become very important in human life at the present
time is now undeniable since improving technology has brought great easiness in every
field from military to industry, from healt to education (Hanger and Tiizemen, 2008;
Kara and Kahraman, 2008). In addition, a lot of social systems such as industry,
economy and communication expect especially educational institutions to train
individuals who can use the technology. This expectation includes in not only teaching
usage of technology but also using of them in instructional activities (Hanger and
Yalgin, 2007). Computers undoubtedly are one of these technologies which can be used
in instructional activities.

Today, advances in computer technology have caught the attention of many
educators and researchers. According to them, computers have been accepted as a
indispensable part of educational system (Sins at al., 2005; Gandole at al., 2006;
Yushau, 2006; Rajasenkar and Vaiyapuri, 2007; Ogunkola, 2008). Also, due to its
positive effect on increase students’ attention and curiosity which is important in the
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conceptual learning, the use of computers in education is getting spread widely (G6nen
at al., 2006).

The fact that computers are used in education and learning process caused the
using of computer assisted instruction method. Computer assisted instruction is an
instructional method using the computers which made learning easy, increase students’
motivation and their learning speeds. This instruction method is formed by combining
computer technology and learning principles by oneself (Hanger and Tiizemen, 2008).

Because today’s students are growing with visual tools like computer, it is
impossible to get these students’ interest by traditional instruction methods (Kara and
Kahraman, 2008). Therefore, efforts should be taken now to direct the lessons away
from the traditional methods to computer assisted instructional methods (Prokop at al.,
2007).

Especially science compared to other discipline are convenient the use of
computer assisted instructional applications (Geban at al., 1992; Linn, 2003). Perhaps
more than other fields, science teaching is thought to have benefited and established a
stronger intrinsic link with the development of computers in recent times. Recently,
many researches have showed that computer assisted instructional methods are more
effective than the other methods in promoting the student’s achievements and interests
towards science lessons (Christmann and Badgett, 1999; Chang, 2000; Hsu and
Thomas, 2002).

Similarly, it is important to understand students’ attitudes in supporting their
achievements and interests toward science. Attitude is an inner psychic state influencing
behaviour. Therefore, we can understand an inner state from actions and words. For
instance, we may presume that a person actively avoiding a computer has a negative
attitude towards it. Attitude is not an inborn, instinct phenomenon; it mainly depends
upon person’s experiences and its impact in a new situation. Consequently, attitudes are
formed in the process of experience and their change is possible due to the internal and
external factors (Saparniene at al., 2005).

Studies have showed that there is a significant relationship between attitudes to
science and science achievement and the positive attitudes towards science increase
achievement (Schibeci and Riley, 1986; Cook and Mulvihill, 2008). Therefore, it is very
important that gaining positive attitudes and behaviors towards science which was
appeared as a result of observations of nature and natural realities and teaching it
effectively and consciously (Kara and Kahraman, 2008). Studies have also showed that
computer assisted instructional applications effect students’ achievements and attitudes
in science (Hounshell and Hill, 1989; Yenice, 2003; Akgiin, 2005; Cepni at al., 2006;
Gandole at al., 2006). In the world and in Turkey, a lot of studies have been done on
computer assisted instruction. These studies revealed different results. But, most studies
found computer assisted instruction as useful for students’ development (Kara and
Kahraman, 2008). For example, the study of investigation of effectiveness of using
computer-assisted supplementary instruction on teaching the mole concept by Yal¢inalp
at al. (1995) found out that the achievements and attitudes of the students undergoing
computer assisted instruction significantly increased more than those not undergoing
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computer assisted instruction. Similar results were also identified by Kara and
Kahraman (2008).

Similarly, in a study carried out on the teacher candidates by Pektas at al. (2006)
it was found out that the students on the computer assisted education group showed
statistically higher achievement than those students in the control group taught with
traditional methods.

Tas, Kose and Cepni (2006) found out that the computer assisted instruction
group increased their success more about photosynthesis when compared with the
traditionally designed science instruction group. Besides, when compared with the
control group, an significantly positive difference appeared in experiment group
students in their attitudes toward science as a school subject.

Pektas at al. (2009)’ study showed that computer supported teaching is more
effective on the student success in the sound and light unit than the traditional teaching
methods.

In another study, Chang (2000) investigated the comparative efficiency of
computer assisted instruction and traditional teaching methods on tenth graders’
learning of earthscience Taiwan. Results include that students in the experimental group
had significantly higher achievement scores than did students in the comparison group;
there were also statistically significant differences in favor of computer assisted
instruction on sudents’ test performance, especially on the knowledge and
comprehension test items, but not on the application test items. Shortly, the findings by
Chang (2000) suggest that incorporating computer assisted instruction into secondary
schools has promise in helping students’ grasp of earth science concepts.

In addition to above studies, some studies suggest that the success of computer
assisted instruction depends on the quality of educational software. These studies also
emphasize that the quality of educational software is associated with learning theory
which educational software is based upon (Laney, 1990; Giizeller and Korkmaz, 2007;
Atam and Tekdal, 2010). Besides, most of studies towards this subject stand on
prominently computer assisted instruction based constructivist learning approach
(Hanger and Yalgin, 2007; Saka and Akdeniz, 2006).

In literature, despite the fact that there are a lot of studies towards both
constructivist learning approach and computer assisted instruction (Morrell, 1992;
Huppert at al., 2002; Kim, 2005; Prokop at al., 2007; Yal¢in and Bayrakgeken, 2010),
there are few studies towards computer assisted instruction based on constructivist
learning approach (Hanger and Yalgin, 2007; Saka and Akdeniz, 2006). Besides, most
of present studies on computer assisted instruction based on constructivist learning
approach is not relating to biology based subjects at primary school level in Turkey
(Ocak and Ocak, 2002; Yenice at al., 2003; Akgiin, 2005; Hanger and Yalgin, 2009).
Moreover, it seems that most studies focused on science subjects in higher education
level (Cekbas at al., 2003; Aydogdu, 2006; Hanger & Tiizemen, 2008) and most of
these studies were conducted on teachers and pre-service teachers (Aydogdu at al.,
2008; Celik and Bindak, 2005; Gergek at al., 2006; Pektas at al., 2006).
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The primary education has a key role in training scientists of future. The reason
for this is that the foundation for training chemist, physicist and biologist of future lies
in primary education (Akgiin, 2005). This study therefore examines the effect of
computer assisted instruction on fourth grade primary education students’ achievements
and attitudes towards science and technology lesson.

This study focuses on the following questions:1. Is there any effect of computer
assisted instruction on fourth grade primary education students’ attitudes towards
science and technology lesson? 2. Is there any effect of computer assisted instruction on
fourth grade primary education students’ achievements towards science and technology
lesson?

METHOD

Research Design: In this study, quasi-experimental design was utilized
(McMillan and Schumacher, 2006). There are two groups as experiment group and
control group. The experimental group was taught using the computer asisted
instruction, which is based on constructivist approach and the control group was taught
using constructivist approach in primary education curriculum of Turkish Education
System. The groups were randomly assigned to either experiment group or the control

group.

Sample: The sample of this study consisted of 55 fourth grade primary education
students (30 in the experimental group and 25 in the control group) who were selected
from a public primary school which was determined convenient sampling method in
Korfez/Kocaeli (Table 1).

Table 1. The gender of distributions in groups

Group Gender f %
Experimental Male 14 46,7
Female 16 53,3
Control Male 11 44,0
Female 14 56,0
n=55

Research Instruments:

Achievement test (AT). A 20-item multiple choice achievement test (AT) was
constructed to measure the students’achievements on Skeletal System subject in science
and technology lesson. AT was prepared according to the primary education curriculum
in Turkey. Thus, the items of AT reflect the particular topics. To ensure the content
validity of AT, both the distribution of questions was done by taking notice the subjects’
weights and one expert and one teacher’ opinion was taken. The pilot application was
executed to determine the reliability of AT. For this aim, AT was initially applied to 35
fifth grader students who learned this subject previously and they were selected with
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convenient sampling method. The reliability of AT was calculated with KR-20 and it
was 0.72. The discriminating power of AT in the upper 27 % and lower 27% groups
was desired level (t=-12.000, df= 16, p<0.05).

Attitude scale towards science and technology lesson (ASTSTL). In this study,
Science Attitude Scale by Geban, Ertepinar, Yilmaz, Atlan and Sahpaz (1994) was
adapted. The adaption involved replacing the word “science lesson” with the word
“science and technology lesson”. It was expressed by authors that the reliability of this
scale was 0.83. In this study, ASTSTL was divided into two sections. The first part of
ASTSTL obtained information on demographic variables such as gender, course. The
second part of ASTSTL consisted of totally 15 items. 11 of these items positively
worded items which were scored on a five-point Likert scale: Strongly Agree 5, Agree
4, Undecided 3, Disagree 2 and Strongly Disagree 1, while of 4 negatively worded
items were scored in the reverse manner.

Computer software. Computer software used in this study was a prepared
package called the Ozer Educational Program and was made by Ozer Publishing. This
software was reviewed by researcher and teacher who participated in this study and was
found sufficient to contain many of the required features of computer assisted
instruction. For example, this software included in many significant concepts regarding
Skeletal System subject. In addition to subject representation, the software included in
feedbacks, interactions, evaluation tests etc.

Procedure and data analysis: This study was conducted in the fall term of 2008-
2009 academic year. The study lasted totally about 3 weeks as pre-test, activities and
post-test. Participants in the study were applied the two instruments (ASTSTL and AT)
as pre-test and pos-test. In this study, science and technology lesson is taught by the
classes’ own science teacher in order to prevent researcher’s prejudice effect the study.
The teacher instructed her students by using constructivist approach in primary
education curriculum, in control group and by using computer assisted instruction
which is based on constructivist approach, in experimental group. After the treatment,
the data were analyzed using the SPSS statistical packet program. Group comparisons
were done by using means, mean differences, independent samples t-test and analyses
of covariance (ANCOVA). 95% significance level was taken into account in statistical
analysis.

5E model of Rodger Bybee was used in experimental group where subject was
taught with computer assisted instruction based constructivist learning approach.

In experimental group, the activities based 5SE model were carried out according to
the folloving stages in the light of Hanger and Yal¢in (2009) and Giil and Yesilyurt
(2011):

1. Enter/Engage: In this stage, the students were asked a question regarding
subject for creating interest and then, an environment of class debate was
created by showing simulations, scenario, pictures, videos etc. in computing
environment. Thus, students’prior knowledge was determined.
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2. Explore: In this stage, the students were given brief information. And then, the
students were asked to study as group in teacher quidance. Working as group,
students were encauraged to work together without direct instruction from the
teacher. The teacher also asked the students to find cause-conclusion
relationship by means of scenarios, videos, simulations etc. in computing
environment.

3. Explain: In this stage, the students were provided to explain concepts and
definitions in their own words. To correct missing or incorrect information
regarding subject, the teacher made explains and students were re-watched
simulation, videos etc. in computing environment.

4. Elaborate: In this stage, the students were asked various questions regarding
subject to elaborate and compare their opinions. Besides, teacher tried to
encaurage students to apply or extend the concepts and skills in new situations.

5. Evaluate: In this stage, the teacher asked the students to solve tests in
computing environment for assessing their own learning and group-process
skills.

In control group, the activities were carried out according to constructivist
learning approach at present curriculum of primary education, without computer
assisted instruction.

FINDINGS AND RESULTS

1. The findings regarding the effect of computer assisted instruction on
fourth grade students’ attitudes towards science and technology lesson;

The first phase of this study was to determine if there was any effect of computer
assisted instruction on the fourth grader students’ attitudes towards science and
technology lesson. The treatment groups’ pre-test and post-test means, standard
deviations and mean differences in ASTSTL were calculated as shown in Table 3.

In addition, an independent samples t-test was done in order to determine if there
was a difference between treatment groups’ pre-test attitudes (Table 2). The t-test
revealed that there was a significant difference in treatment groups’ pre-test attitudes
towards science and technology lesson in favour of the control group (p<0.05). This
finding has indicated that the students’ preliminary attitudes in experimental and control
group is not same.

Table 2. Independent samples t-test results of treatment groups on ASTSTL before
treatment

Treatment groups n t df p
Experimental 30 -3.517 53 0.001*
Control 25

*p<0.05
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When we look into Table 3, both groups’attitudes towards science and
technology lesson seem at high level before and after treatment. But, while the
treatment brought a pretty appreciable increase of 19.57% in the experimental group’
post test mean attitude score, it brought a little increase of 5.37% in the control group’
post test mean attitude score.

Table 3. Means, standard deviations and mean difference of treatment groups on
ASTSTL before and after treatment

Treatment groups Pre-test SD  Post-test SD Mean
mean mean difference

Experimental 54.17 6.00 64.77 9.37 10.6

Control 58.80 2.96 61.96 8.94 3.16

Maximum score=75
SD=Standart deviation

In study, an analysis of covariance (ANCOVA) was computed using their pre-test
ASTSTL scores as covariate in order to confirm if there were any significant differences
in their post-test means attributable to treatment effect on their attitudes towards science
and technology lesson (Table 4).

Table 4 shows that there is significant differences between experimental and
control group’ post-test attitudes towards science and technology lesson. Moreover,
groups’ pre-test attitudes towards science and technology lesson affect their post-test
attitudes towards science and technology lesson at statistically significant level.

Table 4. Analyses of covariance on students’ attitudes towards science and technology
lesson

Source of variation df MS F
Treatment 1 573.58 8.94*
Covariate 1 1129.05 17.60*
ASTSTL pre-test scores as covariate
* p<0.05

2. The findings regarding the effect of computer assisted instruction on
fourth grade students’ achievements towards science and technology
lesson;

The second phase of this study was to determine if there was any effect of
computer assisted instruction on the fourth grader students’ achievement towards
science and technology lesson. The treatment groups’ pre-test and post-test means,
standard deviations and mean differencess in AT were calculated as shown in Table 6.

In addition, an independent samples t-test was done in order to determine if there
was a difference between treatment groups’ pre-test AT scores (Table 5). The t-test
revealed that there was no a significant difference in treatment groups’ pre-test AT
scores (p>0.05).
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Table 5. Independent samples t-test results of treatment groups on AT before treatment

Treatment groups n t df p
Experimental 30 1.503 53 0.139
Control 25

As looked into Table 6, both groups’AT scores seem at low level before
treatment. But, while the treatment brought a pretty appreciable increase of 64.42% in
the experimental group’ post test mean achievement score, it brought a little increase of
34.93% in the control group’ post test mean achievement score.

Table 6. Means, standard deviations and mean difference of treatment groups on AT
before and after treatment

Treatment groups Pre-test SD Post-test SD Mean
mean mean difference
Experimental 6.83 2.55 11.23 2.66 4.40
Control 5.84 2.30 7.88 2.67 2.04

Maximum score=20

In study, an analysis of covariance (ANCOVA) was computed using their pre-test
AT scores as covariate in order to confirm if there were any significant differences in
their post-test AT scores attributable to treatment effect on their achievement test scores
(Table 7).

Table 7 shows that there is significant differences between experimental and
control group’ post-test AT scores. Moreover, groups’ pre-test AT scores affect their
post-test AT scores at statistically significant level.

Table 7. Analyses of covariance on students’ achievements towards AT

Source of variation df MS F
Treatment 1 84.727 26.352*
Covariate 1 208.819 64.949*
AT pre-test scores as covariate
*p<0.05

CONCLUSION AND DISCUSSION

This study is important to be able to determine the effect of computer assisted
instruction on fourth grade primary students’ achievements and attitudes towards
science and technology lesson.

Examining the students’attitudes towards science and technology lesson, it was
found out that there is a statistically significant difference (p<0.05) between attitudes in
favour of the control group before the treatment (Table 2), and in favour of the
experimental group after the treatment (Table 4). In addition, it was found out that mean
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difference value between attitudes after the treatment was higher in favour of
experimental group (Table 3). This increase on experimental group’ post-test scores
may be caused by computer assisted instruction which used in addition to constructivist
learning approach. Similar to this study, Hanger and Yal¢in (2007) and Giil and
Yesilyurt (2011) and supported the findings of this study by emphasizing that usage of
computer assisted instruction in constructivist learning environment had probably
motivated the students to have more positive attitudes towards lesson.

One of the most sensitive spots of this study is that, there is no a statistically
significant difference (p>0.05) in treatment groups’ pre-test achievement test scores
(Table 5) and both groups’ achievement scores are low level (Table 6). It is expected
that experimental and control group’ pre-test achievement scores are low level before
the application because both groups had not been taught musculosceletal system subject
before the application. But, after the application, there was a statistically significant
difference in favour of experimental group (Table 7) . It may be caused by positive
effect of computer assisted instruction. In the other words, it is an expected situation
that the learning process of student being more active in computer asisted learning
process developes more positively. This finding is in accordance with study findings
which were performed before (Chang, 2000; Soyibo and Hudson, 2000; Saka and
Akdeniz, 2006; Kara and Kahraman, 2008).

In study, it was also found out that mean difference value between students’
achievement scores was higher in favour of experimental group (Table 6). This increase
on experimental group’ post-test achievement scores may be an indicator that computer
assisted instruction based  constructivist  learning  approach  affects
students’achievements positively and that educational softwares prepared with an
accordance learning approach increase success in learning process. These findings are
supported by Rezaei ve Katz (2002) and Ozerbas (2007).

The findings from this study is limited to fourth grade primary education students.
Therefore, the different studies which can be done at different districts or different
education levels and on a larger sample may give more striking and more important
results towards computer assisted instruction.

The some studies towards computer assisted instruction have showed that usage
of educational softwares in learning process incereases students’achievements at science
and technology lesson (Dervis and Tezel, 2009; Pekas at al. 2009; Atam and Tekdal,
2010). The studies have also showed that teaching of the subjects at science and
technology lesson with computer assisted instruction affects positively
students’achievements. Therefore, based on computer assisted instruction, the studies
towards different subjects can be carried out.
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D(")RDI"JNCp SINIF OGRENCILERININ FEN VE TEKNOLOJi
DERSINE YONELIK BASARILARI VE TUTUMLARINA ETKIiSI
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Genisletilmis Ozet

Problem: Bu galismanin amaci bilgisayar destekli dgretimin ilkogretim 4. sinif
ogrencilerinin fen ve teknoloji dersine yonelik basart ve tutumlarina etkisini
arastirmaktir.

Yontem: Calismanin Orneklemini Kocaeli ilinin Korfez ilgesinden uygun
ornekleme yolu ile belirlenmis bir ilkdgretim okulunun 4. sinifinda 6grenim goren
toplam 55 Ogrenci olusturmaktadir. Calismada on-test/son-test kontrol gruplu yari
deneysel arastirma yontemi kullanilmistir. S6z konusu yontemde uygulamalar kontrol
grubunda MEB ilkogretim miifredatinin 6ngordiigii sekilde yapilandirmaci 6grenme
yaklagimi ile yiiritiiliirken, deney grubunda ise yapilandirmaci 6grenme yaklasimina
dayal1 bilgisayar destekli 6gretimle yiiriitiilmiistiir. Calismada veri toplama araci olarak
arastirmacilar tarafindan gelistirilen basari testi ile literatiirden yararlanilarak elde edilen
fen ve teknoloji dersine yonelik tutum 6l¢eginden yararlanilmistir.

Bulgular: Calismada elde edilen bulgular incelendiginde oncelikle 6grencilerin
“fen ve teknoloji dersine yonelik tutumlari”ndan elde edilen puanlar arasinda uygulama
oncesinde kontrol grubu lehine, uygulama sonrasinda deney grubu lehine istatistiksel
olarak anlamli bir farklilik oldugu ortaya ¢ikmustir. Ayrica, tutum puanlart arasindaki
ortalama fark degerleri incelendiginde, uygulama sonrasinda bu degerin yapilandirmaci
o0grenme yaklasimina dayal1 bilgisayar destekli 6gretim yonteminin uygulandig: deney
grubu lehine yiiksek oldugu goriilmektedir. Deney grubu 6grencilerinin fen bilimlerine
yonelik son-test puanlarindaki bu artig, yapilandirmact 6grenme ortaminda kullanilan
bilgisayar destekli uygulamanin bir sonucu olarak diisiiniilebilir. Calismada, 6grencilere
uygulanan “basari testinde” ise, uygulama Oncesi elde edilen 6n test puanlari arasinda
istatistiksel olarak anlamli bir farkliligin olmadig1 ve her iki grubun basar testinden
elde edilen puanlarin diisiik diizeyde oldugu ortaya ¢ikmistir. Gruplarin dn-test basari
puanlarinin diisiik olmasi, calisma agisindan beklenen bir sonuctur. Zira, ¢alismada ele
alman destek ve hareket sistemi konusu, gerek deney grubu gerekse kontrol grubu
ogrencilerine uygulamalardan 6nce miifredata gore islenmediginden, her iki gruptaki
ogrencilerin bu konuda yeterli bilgiye sahip olmamasi dogaldir. Ancak uygulama
sonrasinda Ogrencilerinin basar1 testinden elde ettikleri puanlar arasinda deney grubu
lehine anlamli farkliliklarin ortaya ¢iktigi goriilmektedir. Ayrica, dgrencilerin basari
testinden elde edilen ortalama kazan¢ degerlerinin deney grubu lehine oldukga yiiksek
oldugu goriilmektedir. Buna gore, deney grubu 6grencileri iizerinde yiiriitiilen bilgisayar
destekli 6gretim yonteminin oldukca verimli oldugu sdylenebilir. Bir yoniiyle bilgisayar
destegi ile yiiriitiillen 6§renme siirecinde daha aktif konuma gegen 6grencinin 6grenme
stirecinin de olumlu yonde gelismesi beklenen bir durumdur.
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Sonu¢ ve Oneriler: Sonu¢ olarak bulgular genel degerlendirildiginde,
yapilandirmaci yaklasima dayali bilgisayar destekli ogretim etkinliklerinin &grenci
tutum ve basarisi iizerinde olumlu etkisinin oldugu sdylenebilir.

Anahtar sozciikler: Bilgisayar, fen ve teknoloji dersi, tutum, basari, ilkdgretim.
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