Journal of Social Sciences 7 (4): 498-503, 2011
ISSN 1549-3652
© 2011 Science Publications

The Effect of Computer Usein Science and Technology L esson
on Success and Attitude Towards

'Cem Oktay Giizeller anftlustafa Dogru
lDepartment of Educational Sciences, Faculty of Btan,
Measurement and Evaluation in Education
*Department of Elementary Education, Faculty of Edior,
Elementary Science Education, Akdeniz Universitgialya, Turkey

Abstract: Problem statement: Computer being indispensable in our daily livasne into use in

all fields of education. Use of computer for edimatactivities became mandatory. This research is
an experimental research performed by use of cosnpatscience and technology and is important
in terms of serving science education. General geepof this research is to reveal the effect of
computer-assisted teaching practice for subjedieaft and temperature in primary school grade 5,
science and technology lesson on success attitddesanswer of this question was sought: does
computer-assisted teaching practice prepared fer sthbject of “heat-temperature” of primary
school grade 5, science and technology have effestuccess of students, attitudes towards science
and technology and attitudes towards computer coetbao traditional teaching?pproach:
Pretest-Posttest Control Group Design was used.oring to pre-test results applied in the
beginning of research two equivalent classes weterthined. While course was instructed by
computer-assisted teaching in one class, courseingssicted based on constructivist approach in
the other class. 5th grade students who studieal @tivate primary school in the city centre of
Antalya in spring term of 2009-2010 education yeaosprised the sampling of research. Three
different assessment tools which were comprisetHedt and Temperature Subject Achievement
Test, Science and Technology Lesson Attitude Seamlé Computer Attitude Scale were used.
Independent and matched t-test and definitiondlssizal methods were used to analyze the data.
Results: Computer assisted teaching was observed to inersaslent success, it was noted that
there was no change in students’ attitude towaasnse and technology lesson and towards
computer. This result is the quality of supportingny studies. It has emphasized in many studies
that computer-assisted teaching has negative effébnclusion/Recommendations. Considering

the findings, it was determined that attitudestofients towards computer, science and technology
did not change. If we regard that attitude emesgea result of reactions of individuals to objents
consequence of life and experiences, conducting stiedies more comprehensive and long-term
may be more effective. Computer-assisted teachagased academic success of students. We can
state following recommendations: computer-assigesthing can be performed at all grades of
primary school in science and technology classaense and technology teachers can be trained in
computer-assisted teaching and physical conditidrsshool can be designed as to allow computer-
assisted teaching. Findings of this study will cimite to choose teaching methods proper and
effective for developing studies of computer-aggideaching in the future.
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INTRODUCTION started to increase. According to 2008 statistibg,
number of users with internet access is 1,966,364,8
In this century information is now with us with and the ratio of this number to world populatior287
electronic devices. It is a known fact that recent% the number of users in Turkey is 35,000,000; the
developments in communications and informationratio of this number to population is 45.0% Intérne
technology have increased use of the Internet. Th¥orld Stats. This information shows us that théorat
number of computer users with internet access hageople with internet access is higher than world
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average. Accordingly, the amount of computer use ilmmeaningful context. Much of the research carriet ou
various areas increased. Education is one of theeses.  today is on students’ learning of scientific ter(&ssen
The teacher should choose and implement programsnd Stavy, 1988). The most important reason far ithi
suitable for developmental characteristics of akitdin  because students find it difficult to understanié siific
his/her classroom and s/he should use the computer and abstract terms (Pezdek and Hartman, 1983).
encourage and reinforce all developmental areas of The use of CAT in science education is quite
children (Haugland, 2000). suitable considering especially the content of reme
Activities in which students interact with lessonslessons. The reason for this is because thereocare t
programmed on computer during education process, imany scientific terms and principles in science
which the teacher has the role of the guide and theducation and when preparing lesson software these
computer the environment might be defined asl€rms can be visually presented to students using
Computer Assisted Teaching (CAT). According to @appropriate teaching methods and CAT activities

another definition Computer Assisted Teaching is th helpl complgtlax sl,)utf[)jectt and Cfn::egts to beﬁnt:gght
conveying of educational content or activities wiitie easily, enabie abstract concepts to be concre

use of the computer (Hannafin and Peck,1988). give students the chance to learn individually (&eb

It is well known that teaching can be largely and Demirciglu, 1996).

inf d when it i d W th - Various findings were reached about studies on the
reinforced when it is not done purely theoreticabiyt  offocts of computer assisted teaching over student

instead of visually and interactively. By this mean gyccess and attitude. According to a research by
students can obtain a deeper understanding of thgyicinalp et al. (1995) it was observed that both
subject being instructed, rather than a merelyréte@l  syccess and attitude of computer assisted teaching
knowledge. Algorithmic visualization is based ore th students in chemistry lessons increased meaniggfull
basic graphic demonstration capabilities of a pgbo compared to those who didn't get computer assisted
computer (Dimitrios, 2005). teaching. According to a research carried out lbyas
Technological developments cause changes iobserved that computer assisted teaching had a
every aspect of social life. These changes alsziffie  significant effect on science and technology less@n
structure and function of educational institutiokkany  the other hand, according to a research done by
social systems like industry, economy andWainwright the contrary result was found out
communication expect educational institutions @irtr  (Wainwright, 1989). In this research students’ sssc
individuals who can use technology. This expectatio Who took computer assisted teaching lessons were
doesn’t only include teaching how to use technologyower than those who didn't take computer assisted
but also using it in educational activities. Scienc teaching. It was stated that in addition to inciegs
education is a lesson that makes students gaitiyeosi Students’ general success, computer assisted tgachi
behaviors about technology. Therefore, one of thd€lped students to develop higher level thinkindissk
fundamental purposes of science education is ia tra @"d thus students learned with an insight rathan th
individuals who can at any time keep up with fastffom recitation (Renshaw and Taylor, 2000).
changing and developing scientific era and who can SO0me research revealed that working on a
benefit latest technological inventions in all dieland ~ COmputer develops a positive attitude towards cdetpu
to teach that science is required in every tectgicky  (Can, 2010). Attitudes towards computer should be
inventions and developments. known at first in order for computer to get theqaat
When students with low success levels takedeserves at schools and to be used effectivelyh Wit
computer assisted science education that is irtefyra computers taking their places in education proedss
within curriculum, their involvement in science dem  schools, recognizing the attitudes of individualksow
increases. In addition, computer assisted teachingill take part in these processes is vital in takin

provides students with the advantages of improvémemecessary precautions about possible problems
inskills of analysis, synthesis and evaluation.Bjndak and Celik, 2006).

Considering the level and possibilities information

technologies have reached today, their contribution MATERIALSAND METHODS

to science education will be immense. Students can )

learn scientific terms and thoughts more easilyt thaResearch model: Randomized control-group pretest
are difficult to understand in science educationPosttest experimental design was used in this relsea

programs in which simulations are used effectivelyOne of the groups was experimental group and the
(Tas et al., 2006). other was control group. While students in expernitak

One of the most important aims of sciencegroup had computer assisted lessons, studentsitroto
education is also to make students learn terms in group had constructivist lessons as stated in the
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curriculum. Measurements were carried out both preeould express their ideas. Results were evaluayed b

experiment and post-experiment in both groups. giving positive statements grades of 5, 4,3,2,1 and
negative statements 1, 2,3,4,5.

Study group: One of the 5th grade classes which

received education at a private primary school inComputer Attitude Scale (CAS): “Computer Attitude

Antalya city center during 2009-2010 education yearScale” used in the study was developed. In theescal

was chosen as the control group and another dbere were 26 positive and negative statements that

experimental group. Study group was comprised of 48letermined students’ attitude towards computemste

students in total; control group being (n = 26) andin the scale were graded in 5 point likert scaléotally

experimental group (n = 22). 13 of the students iragree” (5), “I agree” (4), “I partially agree” (3))

control group were female and the other 13 wereemaldisagree” (2), “I totally disagree” (1). CAS Crorben

while 12 of the students in experimental group wergeliability coefficient was calculated 0,93 .

female and 10 male. Students’ ages in both coatndl

experimental group were the same. The preparation of heat and temperature lesson
software: Lesson software to be used in application

Data collection tools: In order to collect data, three part of the research was prepared using 3D Flash

different assessment tools, which were Heat and\nimator. The software is comprised of conceptscivhi

Temperature Subject Success Test, Science anfere chosen to comply with “heat and temperature”

Technology Attitude Scale and Computer AttitudeSubject aims and student acquisitions in Sth grade
Scale. were used science education program. The software was prdpare

by Information Technologies Department of the peva
school where the research was conducted under
ngearchers’ control, opinions and recommendatidns
relevant field experts were sought and necessary
orrections were made following their suggestions.

Heat and Temperature Subject Success Test

(HTSST): Heat and temperature subject success te
guestions were comprised of the aims of “heat an
temperature” subject in science education prograch a

of concepts Whi.chlwere ch_osen suitably qccording t%\nalysis of data: The fact that sub-groups showed, in
students’ acquisition. Wh'le. the - questions We.resystems they belong to, normal distribution on
phrepared, two multiple chc|)|ce |terrf1$ fordeach bzd_naw measurement related to the dependent variablesitedic
thus 40 questions in total were formed according tqn ¢ hynothesis is difficult to realize in educatb and

relevant literature. - Questions  had 4  distracterspepayioral sciences and thus the fact that thiaivieris
Questions prepared was checked and edited by tW@nored will not have an important impact on theufes

field expert academic members, an assessment anfh condition that sub-groups which were formed
evaluation expert and a Turkish Language anthccording to group variable is 15 or more. Moregver
Literature expert. Pre-trial of this test was cartdd on pefore the analysis whether pre-test and posgtestes
35 5th grade students who had been studying at ghowed normal distribution or not was checked using
private primary school in Antalya city centre. Ttest  Kolmogorov-Smirnov (KS) test and found (p>0.05) for
was graded 1 and 0 and item difficulty index amsnit  a|| pre-test and post-test grades. This findingwatb
selectivity index were estimated. One item thabbgé  that scale grades were normally distributed and
to each and every behavior with item difficulty and parametric tests could be used.
item selectivity indexes at desired levels was ehos
and final form of 20 items was prepared. KR-20Application: Before the application the test which was
reliability coefficient on final form was found Q.9 prepared in order to determine the levels of cdranal
experimental groups that were chosen randomly was
Science and technology lesson attitude scale: Science  used as pre-test. One week after the pre-test ivas,g
and technology lesson attitude scale used in thdyst with students in control group heat and temperature
was developed by Oren and Tezcan, (2009). Sciencgubject was taught using traditional teaching me#sho
and technology lesson attitude scale used in thdyst according to curriculum in six hours for two wee#sd
included 22 items. Cronbach alfa internal consisten with students in experimental group heat and
coefficient was calculated and found .93. Scale wasemperature subject was taught using Computer
likert type assessment scale. Some of the statement Assisted Teaching methods according to curriculom i
the questionnaire was positive and others weraix hours for two weeks. The same researcher tanght
negative. For each statement “I totally agree”, “lboth groups. In experimental group animations and
agree”, “l don’'t have an idea”, “I disagree”, “Itely  interactive applications that were prepared on tFlas
disagree” answers were placed with which student#nimator were practiced by each student on their
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individual computers in computer lab. Besides, ¢hes  Although arithmetic average of students in control
animations were backed up by Microsoft PowerPointyroup was higher, it was found that the difference
slides and training software CDs. After the sulgect . een them was not statistically meaningful

were taught the test which was given to compar _ . . )
experimental and control groups were given to sitgle ‘Tt(46)—0.1.60, p>0.05]. In other words, it could be said

as post-test. In addition, during application pescén- that HTSST test success levels of experimental and

class observations were considered and this infiisma  control groups were statistically equal. This resul
was made use of in conclusions and suggestiontevealed that students in control and experimental

sections of the research. group were similar.
When Table 2 is examined, the difference between
RESULTS experimental and control groups was meaningful

[tus=9.73, p<0.05]. Post-test average of Heat and
When Table 1 is examined, arithmetic average offemperature subject test success grades of stunfents
students in control group i(=11.00) while arithmetic ~control group is K =16.50) while average of success
average of students in experimental group isgrades of students in experimental group{s=(8.50).
(X =10.50). This result indicates that the difference nste
from students in experimental group. Accorditg
Tablel: T Tgst results of htsst pre-test gradesstoidents in this result, it could be claimed that Computer
experimental and control groups Assisted Teaching increases success in sciande
g an

C tNI );6 Sfl 00 DE46 : 46 ° 1.60 055 education lessons.
ontrol group ' ' ' ' When Table 3 is examined, arithmetic average of

Experimental group 22 10.50 2.46 . .
Science and Technology Lesson Attitude Scale ste-te
Table 2: T Test results of htsst post-test gradesstodents in  drades of students in control group % £70.35) while

experimental and control groups arithmetic average of Science and Technology Lesson

N X sD DE t p Attitude Scale of students in experimental group is
Control group 26 1650 1.95 46 973 003 (X =71.64). The difference between Control and
Experimental group 22 1850 1.22 Experimental post-test wasn't found statistically

meaningful [f.6=-0.40; p>0.05]. This result indicates
Table 3: T Test results of science and educatissole attitude scale that there is no meaningful difference in Scienod a
pre-test grades of students in experimental anttal@roups Technology Lesson Attitude Scale pre-test grades of

N X SD DF t p control and experimental group.

Control group 26 7035 1221 46 -040 069 When Table 4 is examined, arithmetic average of

Experimentalgroup 22 7164 982 Science and Technology Lesson Attitude Scale mss$t-t

Table 4: T Test results of science and educatissole attitude scale grf’iﬁes t(?f students Inf an.tml groug D_Ti:GthsiL) Whll_le
pre-test grades of students in experimental antigbgoups ~~ 2f'tNMEUC average of science and lechnology Lesson

N x sD OF . o Attitude Scale post-test grades of students in

Control group 26 69.81 1242 46 -149 014 experimental group is X =73.91). The difference
Experimental group 22  73.91 3.85 between pre-test and post-test grades was found

statistically unimportant {=-1.49; p>0.05]. This

Table 5: T Test results of computer attitude sgatetest grades of result indicates that there is no meaningful défere in

students in experimental and control groups Science and Technology Le.530n Attitude Scale mst-t
N X sD DF i b grades of control an_d experllmental group..
Control group 26 9050 1533 46.00 056 058 When Table 5 is examined, arithmetic average of
Experimental group 22  88.18  12.68 Computer Attitude Scale pre-test grades of students

control group is K =90.50) while arithmetic average of
Table 6: T Test results of computer attitude sgatetest grades of Computer Attitude Scale pre-test grades of students

students in experimental and control groups experimental group is 7(:88_18)_ The difference
N X  SD DF t p between Control and Experimental pre-test grades wa
Control group 26 9242 1656 46 1.0 13.27 not found statistically meaningful J§=0.56; p>.05].
Experimental group 22  87.91  9.66 This result indicates that there is no meaningful

difference in Computer Attitude Scale pre-test geadf
control and experimental groups.
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When Table 6 is examined, arithmetic average ohand, some researchers state that there is noeatitfe
Computer Attitude Scale post-test grades of stulient between traditional teaching methods and CAT imger
control group is K =92.42) while arithmetic average of Of their influence on success (Tjaden and Mart@g95).
Computer Attitude Scale post-test grades of stisdent Researchers who put these claims forward carri¢d ou
experimental group is X =87.91). The difference their researches under_ conditio_ns of insufficient
between pre-test and post-test grades was not fourrdware and software. Finally, various data hasvsh
statistically meaningful [fs=1.13; p>0.05]. This result that_ _there is not a considerable difference between
indicates that there is no difference in Computedraditional teaching and CAT (Coye and Stonebraker,
Attitude Scale post-test control group grades anqil994)- These kinds of differences are often enaredt

experimental group pre-test grades. in educational researches. The fact that research
methods, assessment tools and environments are
DISCUSSION different makes it difficult to make an objective

comparison. Different results might be encountered

In this research the impact of computer assiste§Ven in an identical research. Today, the fact that
teaching on students’ attitudes towards science angPacity of technological products and software tmee
technology lessons, on students’ attitudes towardd'® need to a certain degree has increased efficien
computer and on students’ success were studieg usiFci€nce education. _
experimental design method. Before this research, i |t was observed that there was no difference
was seen that there was no difference betweendatit P€tween science and technology lesson attitudéeste-
of groups towards science and technology lesson arff?d Post-test grades of experimental and contols.
academic success of groups. Following conclusiond herefore, it can be said that computer assistenhse
were obtained in the end of research: Computestassi and technology teaching did not cause a positive or
teaching increased success of students, No differen N€gative attitude. No difference in attitude wastem
was in question for the attitudes towards sciemm a N the group where traditional teaching method was
technology lession of group that computer-assistedSed. It has been known that CAT activities are
teaching was applied and group that traditionatheay effe_ct|ve in motlvatlng_students gr_u_j increasingirthe
method was used and no difference was in question fdeslres to take part in lab activities (Collettad an
the attitudes towards the computer between thepgrouChiappetta, 1989).

that compueter- assisted teaching was used and the NO difference was noticed in control and
group that traditional teaching method was used. experimental group over computer attitude preftest
test grades. This situation might have been caused

CONCL USION because the students might not have taken another
lesson under the name of computer lesson or because

. . . they might not have been using computer in their

According to the resuilts of success test given in ducation extensively. Studied carried under samipe

c_on_trol and experimental groups, groups were fou.miomputer assisted teaching mostly shows that stsiden
similar before computer assisted teaching was ethrri develop a positive attitude towards computer. No

out and after computer assisted was carried out th@hange in attitude was observed among the groupewhe
difference was on behalf of experimental group.sThi (.o 4ifional teaching methods were used. Akeagl.
finding shows that computer assisted teachir_lg asge 2008) found a meaningful difference between
studer_wt success. It is observed that .thIS researithntrol and experimental groups in a research they
complies with many others already carried out. In acarried out the research that Giiler andg|sa
research Ozmen ( 2008). came to conclusion that CAT2002) carried out shows similarities with this
increases student success and influences memtyabiliresearchAt the end of computer assisted teaching,
in a positive way. According to the results of thei students with no experience were observed to
research which Geban and Demigio carried out, develop a negative attitude towards computer
computer assisted teaching which is given alon$ wit (Hashim and Mustapha, 2004).

traditional class teaching is more effective inner Under the light of findings gathered, considering
of science education success. This research alghat we define attitude as positive or negativection
complies with the research we carried out. of individuals towards objects or situations which

It was claimed by some researchers that computdndividuals take interest in and which is formed by
has also negative effects. For example Wainwrightxperiences in life (Hashim and Mustapha, 20045 it
stated that traditional teaching methods were morg¢hought useful to do comprehensive and long-lasting
effective than CAT (Wainwright, 1989). On the other studies, to observe whether attitudes disappear in
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following years, to determine what student suceass Eisen, Y. and Stavy, R., 1988. Students' undersignd
attitude will be, to evaluate, by application oétsame of photosynthesis. Am. Biol. Teach., 50: 208-212.
study to all science education subjects, studentsGiler, M.H. and N. Saglam, 2002. The effects of the
attitude towards science and technology lesson and computer aided instruction andworksheets on the

computer besides their success in science education students' biology achievement andtheir attitudes
Computer-assisted education can be wused in toward computer. Hacettepe Universitesi Egitim
education environments in different ways. For ins& Fakultesi Dergisi, 23: 117-126.

it can be used for remote education (Dimitrios, 200 Hannafin, M.J. and K.L. Peck, 1988. The Design,

- Computer use in different classes during the  Development and Evaluation of Instructional
primary education period will contribute to the rmt Software. ¥ Edn., Macmillan, New York, ISBN:
use of computer of these students in the advanged a 0023499907, pp: 412

Ahmad (2009) focused on three points in the study i yashim, H.R. and W.N. Mustapha, 2004. Attitudes
2009 as skill, knowledge and motivation of computer  ,ards learning about and working with

usage Of adults.. They found out that adults hattege computers of student at uitm. Turkish Online J.
three skills obtained more knowledge. Educ. Technol.. 3: 3-7

Haugland, S.W., 2000. Computers and young children.
Eric Digest.
- .Oren, F. and R. Tezcan, 2009. The effectivenesheof
Ahmad, A.R., N.Z. Abiddin, J. Badusa_hand, P.S. Wai, learning cycle approach on learners’ attitude
2009. Computer usage and achievement among . . :
toward science in seventh grade science classes of

adults in rural area malaysia. J. Soc. Sci., B: 1- ;
DOI: 10.3844/jssp.2009.1.8 Elementary school. Elementry Educ. Online,

Akcay, H., C.Tlyslz, B. Feyzitu and B. Guz, 2008. ,  ©:103-118. _ _
Effect of computer aided and computer assisted?zmen, H. 2008. The influence of computer-assisted
chemistry instruction on students’ attitudes and  instruction on students’ conceptual understanding
success mersin university. J. Faculty Educatian,. 4  of chemical bonding and attitude toward chemistry:
169-181. A case for Turkey. Comp. Educ. 51: 423-438

Bindak, R. and H.C. Qelik, 2006. Study of reliaiyili DOI: 10.1016/J.COMPEDU.2007.06.002
and validity of computer attitude scale for teasher Pezdek, K. and E.F. Hartman, 1983. Children's

Eurasian J. Educational Res. televisi iewing: attenti d hensi f
Can,S., 2004. Comparison of the attitudes of the pre- elevision viewing. attention and comprenension o

service teachers from SESMTE and SESSTE  auditory versus visual information. Child Dev., 54:
departments against computer use (The case of 1015-1023.

Mula University, Turkey). Procedia Soc. Behav. Renshaw, C.E. and H.A. Taylor, 2000. The educationa
Sci., 2: 4638-4642 DOL: effectiveness of computer-based instruction. Comp.

10.1016/J.SBSPRO.2010.03.742 _ Geosci., 26; 677-682 p. DOI: 10.1016/S0098-
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