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Abstract

The main objective of this study is to research the effects of a student gains and activity based virtual material on
students’ success, permanence and attitudes towards science lesson, developed for science and technology lesson 6th
grade “Systems in our body” unit. The study, which had a quasi-experimental design, was conducted with the
participation of a total of 70 6th graders in a primary school. Before the study, a virtual material was developed by
research which consisted of interactive activities for each of students’ gains of the unit. In the experimental group, the
virtual material was used by the teacher while teaching the unit. The Unit was treated in the usual way in the control
group during the study. Achievement test, permanence test and science and technology lesson attitude scales were used
as data collection tools and they were conducted on both groups as pre-test and post-test. SPSS 17 package program
was used in the analysis of the data. As a conclusion, a significant difference in favor of the experimental group was
found in students’ achievement. But, it was not seen that virtual material based on activity and gain affected
permanency in a positive way. Also, no statistically significant difference was found between groups as to students’
achievement. In addition, when the attitudes of experimental and control group students towards the lesson after the
study were examined, no statistically significant difference was found in post-test and permanency tests.

Keywords: Web assisted science education, achievement, permanency and attitude
1. Introduction

In order to be able to turn individuals into effective learners, traditional teaching perspectives in schools should be
abandoned and innovative teaching attitudes should be adopted. Within this context, in order to be able to attract
learners to the activity of learning, teaching activities which support learning through material designing process and
which prioritize mutual interaction should be used (Liao & She, 2009). Turkish science curriculum was renewed and
modified radically according to the requirements of the current age and community’s needs. The renewed curriculum
was developed in terms of the main philosophy of the constructivist learning and multiple intelligent theories (Birgin
and Catlioglu, 2004; sahin, 2007). In the renewed curriculum, learning-teaching processes have been quite affected
from these theories. Science topics and activities were designed according to these theories. It has been stated by
researchers that there is a positive interaction between constructivist learning theory and technology (Hennessy et al.,
2007; Tas & Cepni, 2011). Apart from the program of science and technology teaching as main written source material,
the use of technology has been emphasized in teaching subjects and concepts (MEB, 2006).

Many studies have been implemented about the influences of virtual materials on students attitudes are not agree
whether it makes positive changes in attitudes towards science and science lessons. (Francisa, Katzb, Susan, & Jonesc,
2000; Mitra, 1998). For example, Selwyn (1999) and Ertepinar, Demirciog lu, Geban, and Yavuz (1998) reported that
virtual materials develops a positive attitude towards science education. In contrast to this Shaw and Marlow (1999)
said that CAIM do not show a positive effect on students’ attitudes. Besides, students’ attitudes towards science are
quite negative if traditional teaching methods are used in science classes (Colletta &Chiappetta, 1989).

Web assisted learning environment on constructivist theory has a foundation on which students learn by themselves and
build knowledge in a way that is meaningful to them. Web assisted learning has also been found to have a positive
effect on students’ success (Jang, 2009). Use of web assisted learning in order to increase efficiency and ensure
meaningful learning in science education, use of web assisted teaching has been recommended by researchers (Amadieu,
Tricot, & Mariné 2010; Barak & Dori, 2011; Bilgi & Sahin, 2012; Erimit Fig, 2013; Tas, 2011; Tas, Apaydin, &
Cetinkaya, 2011; Tas & Cepni, 2011; Yu, She, & Lee, 2010). For science education to make a difference in a student’s
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life, it should take place through a student’s experiences in his/her daily life. This way, environments that allow students
to build knowledge through exploration should be formed. As a tool that helps students to present what they learn
through web and to develop the design of the subjects debated, use of web assisted teaching has come to the forefront
(Jang, 2009). When compared with classical materials, web-assisted materials developed for science and technology
lesson give students more opportunities to learn by doing and to use their mental skills (Hickey, Ingram-Goble, &
Jameson, 2009). As well as teaching abstract subjects that the students have difficulty in comprehending through
classical teaching methods, using web assisted activities developed about the subject can make learning more concrete
and permanent (Barak & Dori, 2011).

At the heart of constructivist theory, web assisted materials are needed that integrate field education and technology
effectively. Teaching environments dynamized by animations and simulations regardless of limitations of time and
space can carry education to every environment outside the classroom that has computer in it. Lesson materials which
are developed by taking into consideration such conditions and needs will be effective resources for teachers and
students. Web assisted lessons materials which are used by teachers during the lesson and by students after lesson will
bring positive effects to learning (Kunduz & Segken, 2013). In addition, virtual materials should be developed in order
to resolve negations such as lack of equipment, limited class hours, expensive lesson materials, and insufficient time for
experiments in the curriculum (Kunduz & Secken, 2013).

Biological topics are located in secondary curricula from the beginning of Life Studies Curriculum in Turkey. They are
widely used in Turkish Science and Technology Curriculum (TSTC) from fourth to eighth grade at each level (Ceken,
2012). The Unit “Systems in our body” is very significant to understand biology issues in both 6th And 7th Grades in
secondary schools. The basic concepts of this unit are taught at main level in fourth and fifth grades. Also, the same unit
is taught in 7th grade next year. It contains some important systems such as respiration, circulation, muscular and
bone system. Circulatory system carries oxygen and nutrients from food to all the parts of the body. Then waste
products like carbon dioxide are carried back out. Respiration is the process of releasing energy from the breakdown of
glucose. It takes place in every living cell, all of the time and all cells need to respire in order to produce the energy that
they require. The muscular system is the series of muscles throughout the body that moves the skeleton, maintains
posture through steady contraction, and generates heat through cell metabolism. The skeletal system includes all of the
bones and joints in the body. Each bone is a complex living organ that is made up of many cells, protein fibers, and
minerals. The skeleton acts as a scaffold by providing support and protection for the soft tissues that make up the rest of
the body.

The objective of our study is to research the effectiveness of an activity and gain based virtual material on students’
science success and attitudes towards science lessons developed for the unit “Systems in our body”, which is a unit of
the 6th grade science and technology lesson.

2. Material and Method

A gain and activity based virtual material for the “systems in our body” unit of 6th grade science and technology lesson
based on constructivist learning theory was developed by the researchers. Quasi-experimental research method was
chosen to examine the effects of this material on students.

The study was performed with the participation of a total of 70 6th graders in a secondary school in the city center of
Samsun during the academic year 2013-2014 and 37 of the students were female while 33 were male. Of the two
different classes, one was assigned as the experimental group (n=35) with random assignment while the other was
assigned as the control group (n=35). In order to find out whether the experimental and control group students were
matching in terms of the characteristics researched, Concept Achievement Test and Science and Technology lesson
attitude test were administered before the study. Kolmogorov-Smirnov test and Levene test were applied on the data
obtained. The results showed that the data was homogenous and had a normal distribution. Thus, since two groups
within a universe were being studies, parametric independent t-test was applied. At the end of the study, the same tests
were administered on the sample again as post-test and they were administered again as permanency and permanency
test following a three weeks of time after the unit ended. The data obtained was compared by using t test for
independent groups. In order to determine the association between the students’ achievements and their attitudes,
correlation analysis was made for the post-test data obtained from the attitude scale towards science and technology
lesson and the achievement test.

Data collection tools which were analyzed for validity and reliability were used in this study. These are Academic
Achievement Test and Attitude Scale for Science and Technology lesson. Academic Achievement Test was developed to
find out the achievements of students on attainment. In order to provide the test’s validity, a table of gains was prepared
for the attainments predicted for the unit (Table 1). A multiple choice test consisting of 25 items were grouped into the
three levels of the cognitive domain (understand, apply and analyze) of revised bloom’s taxonomy and the data
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collection tool was finalized by taking the views of experts in the field. Thus, content validity was provided.
Table 1. The gains table including Systems in our body unit / Cognitive process aspect

Gain distributions according to revised bloom’s taxonomy

Unit Topics remember understand apply analyze evaluate create Total
Support and

Movement - 4 - 2 1 - 7
System

Respiratory ) 6 1 3 ) ) 10
System

Fight with ) 5 ) ) ) ) 5
Microorganisms

Respiration
System - - 1 2 1 1 5
Total - 15 2 7 2 1 27
Percent % - %56 %7 %26 %7 %4 %100

A pilot study before the study was administered first. With the help of the data obtained from the pilot, the reliability
coefficient of the test by using KR-20 was found to be 0.739. Attitude Scale for Science and Technology lesson was
used to examine the students’ attitudes towards Science and Technology lesson. Experts’ views were taken for the
content validity of the scale. Views and recommendations of two academics from Ondokuz Mayis University, Faculty of
Education, Department of Primary Science Education and also 3 science and education teachers were taken. The items
which were formed by expert views were treaten on 30 secondary school students and the students were asked about the
items they had difficulty in understanding. Such items were found and necessary edits were made. The 30 students who
participated in the pilot of the scale were not included in the study group. This attitude scale was 5 Likert scale and it
had 27 items after the pilot. the attitude scale was given to 357 students and the data obtained was analyzed with SPSS
17.0 package program and the reliability coefficient of the scale was found to be 0.919 cronbach-a value.

Principles and strategies adopted by constructivist learning theory were used in the design of the web material we
prepared. Adobe Flash CS6 program was used to prepare the material and Adobe Dreamweaver CS6 web edit was used
for web. With the material prepared, activities suitable for the unit “systems in our body” were developed (Figure 1)

Viicudumuzda Sistemler Unitesi Etkinlikleri

1- Kemigin lasumlan ve gorevien

2- Kas cegitlen

3. Zit galigan kaslarmn hareketteks onerma (video)

4- Destek ve hareket sistemi ile tlgihi dogru baldigemuz yanliglan dozeltebm
§- Destek ve hareket sistemi tikla ve okw etkmlign

6- Solunum sisterm organlan

7 Akcsfieriena vapiam vakindan meeleyelun

8. Soluk alma mekanzzmasm gosteren model

9. Solunum swsterm saglis

10. Dolagim sistemnurmuz o

11- Kalben bolemlening bulalun

12- Kan hocrelen ve kan damarlann: eglegturelam .
13- Koguk Tor - Bayuk Tor (kogek ve boyek kan dolagem)

14- Kan gruplaruu ogrenelim

15- Kan baguye hayat kurtan

16- Lenf sitemunm gorevien

Figure 1. Outlook from the interface of “Web Assisted Activities” material.

While forming the activities used in the material, the activities in the textbook were considered and similar or
alternative activities were used. All the activities that were prepared were formed in a way that students could use
interactively. The contents of 27 gains of the unit were semantic feature analysis, conceptual maps, structured grid,
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association of words, video and animations (Figure 2). Students can both do the web assisted activities in class with the
teacher; they can also repeat them as many times as they want by themselves.

VUCUDUMUZDA SISTEMLER UNITESI

Kas Cegitheri Anlam Caziml Tabl
soyublers Upgun Haduler! SUrGbleyip Be sk,

Kas
Cesgitert

Clagill Kas

Ol Kas [adenuta

e 1)
Kalp Kasi | | Kaly l

Calwd N orulur Clegill Hacak ve Mbe ve s Tatem Do
— Kidlacesus adirahdar Yorwtasr

Figrue 2. “Semantic feature analysis related with types of muscle”, an activity from the material.

3. Findings

In order to examine the effect of web assisted activity prepared for the teaching of “systems in our body” unit;
pre-test, post-test and permanency test results of the academic achievement test administered to students and the
comparison of these results in experimental and control groups were examined. In addition, the effects of
achievement and activity based virtual material prepared for the teaching of “systems in our body” unit on the
attitudes of students’ attitudes towards science and technology lesson and the association between achievement and
attitudes were examined.

3.1. Achievement Test

The results of the pre-test, post-test and permanency test which were treated to measure the experimental and control
group students’ achievements on the systems in our body unit are as follows.

Pre-test and post-test results of experimental and control groups are as follows.
Table 2. t-test results of the pre-test, post-test achievement scores of experimental and control groups

Tests Groups Number of Meaans Standard t-test Significance
Students Deviation results

EG 35 42,6286 10,17230

Pre-test ,460 ,647
CG 35 41,3714 12,57235
EG 35 71,8857 14,07495

Post-test 4,537 ,000
CG 35 57,6000 12,20222

P<0.05

In Table 2, pre-test and post-test results of experimental and control groups were compared. No statistically significant
difference was seen in the pre-test results of the groups (tgg= 0.460, p>0.05). This result showed that experimental and
control group students are similar in terms of the researched characteristic. A statistically significant difference was seen
between experimental and control groups in the post-test results (tee) =4,537, p<0.05). This result showed a significant
difference in favor of experimental group students in terms of achievement. Pre-test and post-test results of
experimental and control groups within their own groups are as follows.

Table 3. T-test results of the pre-test, post-test achievement scores of experimental and control groups within their own
groups

Tests Groups Number  of Meaans Standard t-test results Significance
Students Deviation
EG 35 42,6286 10,17230
Pre-test cg 35 71,8857 14,07495 -9,967 000
EG 35 41,3714 12,57235
Posttest  cg 35 57,6000 12,20222 ~5,480 ,000
P>0.05
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Table 3 shows a statistically significant difference between the pre-test and post-test results of the experimental group
students  (tee) = 9.967, p<0.05). Experimental group students were found to increase their achievement averages in
pre-test results from 42.62 to 71,88. A statistically significant difference was also found between the pre-test and
post-test results of the experimental group students (teg = 5.480, p<0.05). Control group students were found to
increase their achievement averages in pre-test results from 41.37 to 57.60.

3.2. Permanency Test
Post-test and permanence test results of experimental and control groups within their own groups are as follows.

Table 4. t-test results of the permanency test of experimental and control groups

Tests Groups Number of Meaans Standard t-test Significance
Students Deviation results
Post-test 35 71,8857 14,07495
EG Permanency 35 68,6857 11,74176 1,083 ,305
Post-test 35 57,6000 12,20222
CG Permanency 35 50,0571 1081922 2,736 ,008
P>0.05

Table 4 gives the results of the post-test at the end of the application and the permanence test administered three weeks
after the application. When the permanence results of the experimental group students were examined, no statistically
significant difference was found in the permanence of knowledge (t(69) = 1.033, p>0.05). However, a statistically
negative difference was found in control group students (t(69) = 2.736, p<0.05). Pre-test, post-test and permanence
achievement test results of experimental and control groups are also presented in a figure.

== == Experiment Group == Control Group

71,88

68.68

50.05

41,37

Pre-test Post-test Permanency

Figrue 3. Achievement score averages of pre-test, post-test and permanence tests of experimental and control groups

It can also be seen from the graph that the achievement level of experimental group students are much higher than those
of the control group (Figure 3).

3.3. Attitude Scale

The results of the pre-test, post-test and permanency test which were administered to measure the experimental and
control group students’ attitudes towards science and technology lesson are as follows.

Table 5. t-test results of the pre-test, post-test science and technology lesson attitude scores of experimental and
control groups

Number of Standard N
Tests Groups Students Meaans Deviation t-test results Significance
EG 35 50,0857 12,80940
Prestest g 35 514286 18.94308 -347 729
EG 35 51,2857 11,39807
Posttest o5 35 52.1429 15,63582 -262 794
P>0.01

Table 5 shows no statistically significant difference between the pre-test results of the experimental and control group
students’ attitudes towards science and technology lesson (teg = 0.347, p>0.05). No statistically significant difference
was found between the post-test results of the experimental and control group students (tge = 0.262, p>0.05). In
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experimental and control group students, averages for behavior showed differences between groups and within a group.

Table 6. T-test results of the pre-test, post-test science and technology lesson attitude scores of experimental and
control groups

Number of Standard t-test

Tests Groups Students Meaans Deviation results Significance
Pre-test 35 50,0857 12,80940

EG -,414 ,680
Post-test 35 51,2857 11,39807
Pre-test 35 51,4286 18,94308

CG -172 ,864
Post-test 35 52,1429 15,63582

P>0.01

Table 6 shows a statistically significant difference between the pre-test and post-test results of the experimental group
students (tsg) = 0.414, p>0.05). No statistically significant difference was found between the pre-test and post-test
results of the experimental group students (tgg) = 0.172, p>0.05).

Table 7. t-test results of permanency test scores of experimental and control group

Number

of

Standard

Tests Groups Students Meaans Deviation t-test results Significance
Post-test 35 51,2857 11,39807
EG Permanency 35 50,6286 1249020 230 819
Post-test 35 52,1429 15,63582
CG Permanency 35 51,8000 18,41163 084 933
P>0.01

Table 7 shows the experimental and control group students’ results of the post-test at the end of the application and the
permanency test administered three weeks after the application. When the permanency test results of the experimental
group students are examined, no statistically significant difference can be seen in the permanence of attitude (tgg) =
0.230, p>0.05). No statistically significant difference can be seen in the control group’s permanence of attitude (tgg) =
0.084, p>0.05).

The results of experimental and control group students’ pre-test, post-test and permanency test are presented in a figure
as follows

53 52,14
51,8
57 - 51)4 51,28 i Pre-test
50,62
51 A . M Post-test
50 L4 Permanency
49 T T

Control Group Experiment Group

Figure 4. Pre-test, post-test and permanency test attitude score averages of experimental and control groups

Correlation analysis results which compare the experimental and control group students’ attitudes towards science and
technology lesson and their achievement in systems in our body unit are as follows.

Table 8. Correlation analysis results of experimental group students’ academic achievement and their attitudes towards
the lesson

Achievement Attitute
. PearsonCorrelation 1 ,125
Achievement
Sig. (2-tailed) 474
N 35 35
PearsonCorrelation 125 1

Attitute
Sig. (2-tailed) 474
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N 35 35

Correlation analysis results which compare the experimental and control group students’ attitudes towards science and
technology lesson and their achievement in systems in our body unit are as follows. Table 8 shows no significant
association between the achievement and attitudes of the experimental group students [r(70)=0,125; p>0,05].

Table 9. Correlation analysis results of control group students’ academic achievement and their attitudes towards the
lesson.

Achievement Attitute

. PearsonCorrelation 1 ,490
Achievement
Sig. (2-tailed) 778
N 35 35
) PearsonCorrelation ,490 1
Attitute . .
Sig. (2-tailed) 778
N 35 35

Table 9 shows no significant association between the achievement and attitudes of the control group students [r(70)=0,490;
p>0,05].

Pre-test, post-test and permanence test were administered on experimental and control groups in order to examine the
effects of web assisted activity based teaching for “systems in our body” unit. Pre-test data analysis shows that when
41,37 average score of control group students was compared with the 42,62 average score of experimental group
students, no significant difference was found and the levels of groups were found to be similar to each other (t=0,460;
p>0,05).

4. Discussion and Conclusion

Post-test data analysis of the achievement test shows that control group students form a significant difference with an
average of 57,60 when compared with pre-test results (t=5,480; p<0.05). With 71,88 average post-test score,
experimental group students formed a significant difference when compared with pre-test results (t=9,967; p<0,05).
Both groups are found to increase their success within the group itself. When the increase in achievement scores of
experimental and control groups was compared, a significant difference was found in terms of experimental group
(t=4,53; p<0,05).

Considering that both groups are taught with the same physical opportunities, it was concluded that the classes were not
adequately equipped with technological materials, and that this kind of environments should be used effectively. With
teaching design methods that will enable the use of effective materials being used suitable for constructivist learning,
achievement will be increased and meaningful learning will take place. The results of our study showed that web
assisted activities of achievement significantly increase students’ learning achievement. This result is in parallel with
Bayrak Karadeniz and Bayram (2012)’s study in which they found a significant difference in favor of the experimental
group in a teaching design assisted by problem based education through web in order to make students learn more
meaningfully and more permanently. Our results are also in parallel with Liao and She (2009)’s study in which they
examined the conceptual changes and scientific reasoning development of 8th graders through web based learning
method and Barak and Dori (2011)’s study in which they tried to find an answer to the question: “Is an animation worth
thousands of visuals?”. A great number of studies stating that web assisted studies have a great number of advantages
for educators and teachers in science and technology classes also support the results of our study (Bilgi & Sahin, 2012;
Cepni, 2009; Cetinkaya & Tas, 2011; Gaytan & McEwen, 2007; Hwang, Wu, & Chen, 2012)

In the permanence test results which was conducted 3 weeks after the post-test in order to research the permanency of
the students’ success, post-test average scores of control group students decreased to 50,05 from 57,60. This situation
shows that there is a statistically significant negative difference in the control group in terms of permanence group
(t=2,73; p<0,05). Post-test average scores of experimental group students decreased to 68,68 from 71,88. Although
experimental group achievement scores showed a slight decrease, no statistically significant difference was found in the
permanence of knowledge (t=1,03; p>0,05).

The common aspect in the results of recent studies on science and technology is: without suitable knowledge structuring
tools, students have difficulties in achieving a permanent learning with the information they learn from books.

In quasi-experimental researches on the effects of computer simulation in science teaching on learning, it has been
concluded that computer simulations will, especially as much as laboratory works, contribute to the development of
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traditional education.

When the use of web assisted simulations in science education, the effect of teacher support and the place of lesson
programs and web assisted activities are considered, it can be said that these contribute positively to students’ success
(Rutten, van Joolingen, & van der Veen, 2012). These results are in parallel with our results.

As well as the positive effects of web assisted studies, Hennessy et al. (2007) also emphasized an important point that
by using simulations, teachers moved away from using “real” experiments. This view reveals how important it is to use
integrated teaching techniques instead of using only web assisted activities or only simulations. It is thought that such
activities will be more suitable to use only when there are conceptual disagreements or when students have difficulties
in understanding the subject.

Science and technology attitude scale, which was used to find out how web assisted activity materials affected students’
attitudes towards science and technology lesson, was administered on groups as pre-test, post-test and permanency test.
The analysis of pre-test data showed that attitude score average of the students in the control group was 51,42 while
attitude score average of the students in the experimental group was 50,08 and there was no significant difference
between groups in terms of their attitudes towards science and technology lessons and they were similar to each other
(t=0,347; p>0,01). When the post-test attitude scores of groups were examined, it was found that the students in the
control group had an average score of 52,14 while the students in the experimental group had an average score of 51,28.
No statistically significant difference was found between groups in terms of their post-test attitude scores (t=0,262;
p>0,01). This was an expected outcome due to the fact that the effectiveness was made in a relatively short time.
There are many studies that report that attitudes, one of the elements of emotional learning, are difficult to change in the
course of a few weeks (Ersoy & Bayram, 2004; Lim, Lee, & Grabowski, 2009; Tas, 2006; Cetinkaya & Tas,2011). In
this sense, the findings of the present study are consistent with the results of previous research. Though there seems like
no effect on the attitude, there can be in the future because of the experience. It is frequently emphasized by
constructivist researches that making direct connections between subject and object is very important. This has a
meaning called learning with own first-hand experiences or learning by doing as Dewey (1938) mentioned both.

The analysis of permanency test results which was conducted three weeks after the post-tests in order to find out the
permanency of student attitudes showed that average scores of the students in the control group decreased to 51,80 from
52,14. Average scores of the students in the experimental group also decreased from 51,28 to 50,62. These values show
that there was no statistically significant difference in the determination of attitudes (p>0,01).

There are a great number of studies stating that it is very difficult for attitude to change within a period of a few weeks
(Cetinkaya & Tas, 2011; Ercan, Bilen, & Bulut, 2014; Tas & Cepni, 2011; Tekin, Inci, Aslan, & Dursun, 2013). The
results of previous studies are in line with our study in terms of this aspect. However, there are also studies which assert
that web assisted teaching creates a significant difference in student attitudes (Giil & Yesilyurt, 2011). The association
between students’ attitudes towards science and technology lesson and their success in systems in our body unit was
compared and the correlation analysis showed that there was no significant association between groups’ attitudes and
their success.

Studies show that using web assisted activities facilitate learning. Using these activities irrespective of time and place
makes learning easier. When it is taken into consideration that learning and teaching strategies are moving from teacher
centered structure to student centered structure, using these kinds of activities in an integrated way in science and
technology lessons will increase students’ success significantly.
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