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The Impact of TechnologyBased Learningon the Beliefs and Attitudes of Pre-

service Teachers
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Abstract

The purpose of studg toexamine the effectiveness of the computer and intesuqgported science lesson in terms of
preservice science teacher s 0 -basetlearningl Pasticigantswere fdgsgveroprep ut er
service science teachemho wereenrolled inthe Computer class. Bhcomputer attitude scale and #itétude scale

toward internebased learningvere used as data sources. The instruments were administrated to thervice

science teachers at the beginning of the semester -ésspgeand agaiat the end of the semester as gests. Data
gathered from preand postadministration were analyzed for each of the instruments. The results indicate that such
learning experiences have positive effects orser@ice science teachers regarding enimgnmore positive attitudes

toward computer and interabased learning and teaching.

Key words: Computer andnternetbased éarning,pres er vi c e atitieesdtotvard teckinology, teacher
education

Introduction

Developments in technology hag&rong impactin learning environments. Smart boards, online
learning materials and computer based modeling tools are just a few examples of technology from
educational contegtUsing information and communication technology (ICT) in classrooms has
posii ve ef fect s o(Hawkins & Huey) 20@88Vuméaz 2@O)i Imogder to integrate

the technology into a learning environment, it is important to take consider the junction point of
tools with curriculun,, student s 6s d hecoppoduaitigs anderealdiess ,(He and

Hofer, 2011).The views that includehese facta known as technological pedagogical content
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knowledge (TPACK)Karris and Hofer, 20t MishraandKoehler, 2006; ThompsamndMishra,

2007). This framework proposesdt the desirable use of technology in the classroom requires a
complex form of teacher knowledge that integrates contents, pedagogy and technology (Lee and
Lee, 2014,p.122Many studi es concl uded inTPAGKhaveeptayeth er s 0
amaj or role in order to amyaly 2009 HartisuaddeHofers 6 | e &
2011D).

Technological Literacyand Teachers

One of the other crucial necessities to take advantage of technology is being technological literate
person. Technologically literate person understands what technology is, how it is created, and how
it shapes society, and in turn shaped by society (IZBA0).Technological literacy is definad

an educational context especially in science educastm help students and all citizens in order

to develop a meaningful and greater understanding and appreciation for some of the fundamental
concepts and poesses of technology and engineering (Bybee, 2000, p.I@&éynational
Technology Education Association (ITEA) published 20 technology content standards in seven
subtitle. These topics are nature of technology, technology and society, design, doititees
technological world and the designed world. All these standards aim that each student should know

and be able to do in order to be scientifically literate.

It is indispensable fact that weers should be technologically literate people and th&s and
attitudes towards technology also have crucial effect so as to take advantage of technology in
classrooms efficientlyMumtaz (2000) determined seven factors which prevent teachers to use

technology in their classrooms. These are

lack of teachingvith ICT,

lack of onsite support for teachers using technology,

lack of help supervising children when using computers,

lack of ICT specialist teachers to teach students computer skills,

lack of computer availability,

lack of time required to successfulhtegrate technology into curriculum,
lack of financial support (p. 320).

E N |

These factors show that there are mainly two sources that affect téathierdes towards

technology negatively, one of whichtesacherslimited selfefficacy about how to @stechnology
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in classroomsand schoolorganizations Attitude and sekefficacy have a strong influence on

computer usage in classrooms (Herman, 2002). For this reason, enhaneéfiicaely of teachers

may help to increase technology usage in learning environments plentifully (Delnd#inzie,

1993). Furthermore Teo, Lee and Chai (2008) collocate the variables which have an effect on

teachers computer attitudes. These are perceived usefulness, computer confidence, training,

gender, knowledge about computers, computer anxiety and liking and comppézierse

(p-129).Within this respect,hte Internet Society for Technology in Education (ISTE) established

three fundamental standards for teachers about technology in education as following:
TFirstly, teachers shouldnhel &@alrenitng faadi Icir
1 Secondly, teachers should be able to design and develop digital age learning experiences

and assessments.
1 Thirdly, teachers should be able to familiar with model digital age work and learning.

On the other hangbre-service tachers are not adequately prepared in educational technologies as
well as they have high anxiety in the use of technology in their future classrooms (Doering et al.,
2003).In another studies (e.g. Gunter, 1999; Roblyer and Edwards, 2060€uded that nsi of
pre-service teachers continue their education at higher instutions with lack of positive attitudes
toward technology and knowledge about how to use it appropriately (Gunter, R@6&archers
generally focus on three maigasondased on critiquesf teacher preparation prograrie first

is that teacher educators do not sufficieetiyphasize on how to usemputers and internet for
teaching and learningn classroomgBoschand Cardinale, 1993). Second @i that teacher
education programs do himcorporate technology across their curriculand thus, preservice
teachers do not face with technology sufficierfilyalters, 1992). Thidg, the instruction that is
provided to preservice teachers generally tends to focus more on the older andersimpl
instructional applications which based on computeriaternet supported technology deds on
exposure to and practice with newer, more sophisticated tools (e.g., electronic networks, integrated
medig problemsolving applications)which support dewepment of students' higherder
thinking and problensolving skills(BaronandGolman, 1994; Office of Technology Assessment,
1995).

Researchers has been published studies that relatpoe-service teachegsattitudes toward
technology. For example Teo, Lee and Chai (2@b8)their study with 239 preervice teachers
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and concluded that perceived usefulness and perceived ease of use have direct effect on teacher
candidatesd attit ud e studydonedoy Adbitto(20Id pwith 48 pservice n a n o |
teachers, it was found that knowledge in TPACK domains may be predictive-effeety beliefs

about technology integration into educational con@®xte (2001roncluded her study, which was

done with171 preservice teachers that providing all fervice teachers with skills that will

enhance their abilities to not only use technology, but also teach their students with technology is
imperative. Most othese kinds of studies indicatteat if pre-senice teachers get familiar with
technology as much as possible and become aware of how to take advantage of it for teaching
process through courses at higher education institutions, it may affect their attitude$ towa

technology.
ICT in Science Education

It is indispensable fact that science education involves a lot of abstract concepts (e.g. Kenan and
¥z men, 2011; ¥zalp and Kahveci, 2011) . Becaus
make easier studentsoOo under htthahelgful tog inorliérto hi n t
make the concepts in a tangible form. Hennessy et al. (2007) state that ICT tools enable students

to actively engage scientific process skills and to visualize the consequences of their own
reasoningKubied (200b) advocateshat computer technology contributes to better understanding

of nonvisible concepts and it increases cognitive connections between data and werlcedl

attempts to represeriturthermore there are consistent results in literature which advodai€ Tha

provides collaboration learning and knowledge building (Juuti et al., 2005). In additan,also

assist science teachers to practice inquiry teaching and nature of science in their classrooms by
supporting resource networks (Kubieck, 2005). l@ndther hand, itheir studies, Juuti and friends

(2005) say that although ICT has many advantages in science classrooms, there are several
problems that hindeappr opri ate usage of it They defi ne
knowledge about comypers, lack of timeto learn about ICT and its applications in science

classrooms and negative attitudes toward ICT in science teaching.

McFarlane and Sakellariou (200@¢veloped a mod€Fig. 1)that represents functions of ICT in

science education. It was developed based on the premise that the approach to science is essentially
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investigative, with students learning abdagth scientific theory and process simultaneously

(McFarlane and Sakellani, 2002, p. 221).

Using IT in prior
research on a topic,
e.g. CD-ROM, WwW\W

¢

I~ ———— Word-processing

in planning

Word-processing or
desk-top publishing
in presenting an
investigation or
writing up

{i) Ask
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predict and
hypothesise

Simulations
and models

{ii) Observe,

measure and

manipulate
variables

T

W Organising, presenting Data-logging
and recording results,
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data-logging, software,
database

Figure 1. A model Which Indicates Functions of ICT in Science @ucation (McFarlane and
Sakellariou, 2002)

To sum up, n their reports, Osborne and Hennesy (24023 listed some othe pedagogy for

(iii) Interpret
their results and

evaluate scientific
evidence

using ICT effectively as following:
1 Structuring activity whileoffering pupils some responsibility, choice and opportunities

for active participation
1 Prompting pupils to think about underlying concepts and relationships; creatinfptime

discussion, reasoning, analysis and reflegtion
1 Focusing research tasks and developing skills for finding and critically analyzing

information
1 Exploiting the potential of whole class interactive teaching and encouraging pupils to

share ideas and finuys
Importance of the Study andResearch Question

In international casehere are a lot of studies (Harris, MislaradKoehler, 2009Teo, Lee, Chai

and Wong, 2009Holdenand Rada, 2011l which investigate irservice orpres er vi ce t each
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attitudes orbeliefs about technologwy related literatureln national case, there are also some
studiesPeni z, G°rgen and keker, 2006; K°se, Savra
2008) which aim to examine st udet@ntheodthealandj t ud e :
current study will contribute to literature so as to indicate whethesttheturectourses about ICT

have an effectonpeer vi ce teacherso thoughts and atti:t
respectthis study was designed to investigate whether there is any significant difference between
preservice teachersod6 pretests and postedckirgt s s c ¢
with computer supported education and intetreted learningwith respect to the course

implementation

Method

Quantitative research method was used essearch design in thésudy.In such kind of studies,
variables can be measured so that (numbered) data can be analyzed by using statistical programs
(Creswell, 2014)One group pretegiosttest design was usiedthe current studyPretesjposttest

designs are widely used in behawioresearch, primarily for the purpose of comparing groups/or
measuring change resulting from experimental treatments (Dimitrov and Rumrill, 2003, m159).

this respect, the effect of ICT course on-peevice teacherattitudes toward computer and Imtet

based learning was examined.
ICT Courses for Pre-Service Sciencdeaders

In Turkey, teacher education programs involve two courses about computers which are compulsory
for each teacher candidate. The objectives of courses include increasing cditepatgr bringing
experience on the use of office programs and Intemued generalize usage of information
technologies in educational conteXtirough the coursesiuslents learn some basic computer
programs and how to use them for instruction thrahghcourses.

The course in this studyas structuredor sophomore students #te department of science
education In the course program, students were promoted tocasgputer and internebor
satisfying all course requirements. For example, they pedsaience lesson planunit plars,
activitiesandcreated their owweb sitesthatarerelated to science topid®m different disciplines
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such agphysics, chemistry, biology, life scie@ and environmental sciende.addition, sudents

were assigned weekly readings from the related literature.
Participants and Data Collection

Participants were fortgix preservice science teache(d6 male, 30 femalepmong from
sophomore students at department of science edudatsopublic univensy in Turkey.Thedata

for this study wascollected from two instruments. Thestrumentsneasured prservice science

t e a c htteudes @oncerning computénternetand hternet based teaching and learning. The
instruments were administered to the sample at the beginning of the semesteriastaapic at

the end of the semester as a gest.The instruments consist of positigad negative statements.

For positive items, responsesiged r om 6 St edngbyi8gr ewitlgréspectbi s agr ¢
5, 4, 3, 2, and Tespectively. For negative items, responssasgesf r om O Sgreed@!| v o a
AStrongl y bBooredasd, 2,6,ela@and &espikctively. Datgathered from @ and post

administration waandyzed for each of the instruments

The first instrumentvasthe Attitude Scale towasdMaking Computer Supported Educatittrwas
develomd by Arslan 2006. The scale consists @0 five-point Likert scale item$10 positive
items and 10 negative item&pr current studyCronbachalpha value was four@l82 The second
instrumentwas the Attitude toward Internetbased Learning (IBLWwhich wasdevdoped by
Tekinarslan2008). It has been wdified fromseveral istrumentsleveloped byaushak ad Ellis
(2003),Mayzer and Dejong (2003Brinkerhoff and Koroghlanian (2008ndWalker and Fraser
(2005) The IBL has 2litems (12 positiveand 9 negative itemisThe IBL consists of three
subcategorieswvhich are:Perceived CharacteristicAffectiveand CommunicationThe internal
consistencies reliability (Cronbach alpha coefficient) for all subscales ranged from 0.72 to 0.87.
The Perceived Characteristics (10 items) subscale measures the ’lggeremgtions ahd the
general characteristics of IBL. The Affective (5 items) subscale measures the Idikingssand
feelings toward the IBLThe Communication (6 items) subscale measures the |eatmarghts
and reflections about communication and interactiorh vathers in an IBL environment in

comparison to faceo-face education.
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Findings

Table lindicates comparison of prand postest average scores for ggervice sciece teachers
concerning attitudéoward computer and computerpgpwrted learning and aehing.As can be

seen in Table 1, there is a positive improvement irspeer vi ce sci ence teacher
computer during the course. However, no significant differences found betweamgmostest

scores for attitudes toward computer. Eablalso indicatespieer vi ce sci ence teac
toward computer and computer based learning and teaching with respect to their gender. Male
students have higher mean scores than female students for both pre aedtpbi&t significant

differences were found between male and female students for attitudes toward computer.

Table 1. Comparison of Pre and Posttest Scores for Preservice Science Teachers Attitudes toward
Computer over the Course Period

Pre-test (n=46) Posttest (n=46)
Mear SD Mear SD F Si ¢
Attitud€ompu 3.8 0.5 3.9 0.33.90.0
GENDER

Mear SD Mear SD F Si ¢
Mal e (n=16) 3.9 0.5 4.0 0.31.00.3
Female (n=3C 3.7 0.5 3.9 0.3

Table 2 indicateshange of preservice science teachéraean scores on the threeales of the

IBL questionnaire The perceived characteristics was the highest mean scores and the
communication score was the lowest mean score among the IBL subscales for-batiol jpeest

test scores. A comparison of thepmad postest analysis shows a positive change inga®ice
science teacher sd -baded learningl €retestt andvposttelst scores forr tinee t
perceived characteristics, the affective and the communication were comparagpeated
measurs, multivariate analysis of variance (MMOVA) were conducted on each subscale of.IBL

The result revealed that there is a significant difference between the pretest and posttest scores for

all of the three subscalethe perceived characteristics, the efifee and the communication.
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Table 2.Comparison of Pre and Posttest Scores for Preservice Science Teachers Attitudes toward
Internet-Based Learning

Pre-test (n=46) Posttest (n=46)
Subcate Mear SD Mear SD F Si g
Perceiv 3.5 0.4 3.7 0.310. 0. 0¢
Charact
Af fecti 3.4 0.6 3.7 0.4
Communi 1.9 0.5 2.1 0.5

12. 0. 0
4.3 0. 0«

Table 3indicatescomparisons between male and femaleganwice science teachéititudes

toward internebased learningMale preservice science teachers had higher mean scores than
female preservice science teachers for both pre and posttests. Both male and female students on
the subscale of the perceived characteristics resulted the highest mean scores and the
communicabn resulted the lowest mean score among the IBL subscales. No significant

differences found between male and female students for attinwlasd internebased learning.

Table 3.Comparisons between Male and Female Prgervice Science Teachers Attitudesward
Internet-Based Learning

GENDER Subcategories Pre-test Posttest
Mea SD Mea SD

Male Perceived C3.6 0. :3.80. ¢«
Af fective 3.60.¢3.90.
Communicati 1.9 0.¢2.2 0. ¢

Female Perceived C3.50.:3.7 0.
Af fecti ve 3.30.1!3.60.:
Communicati 1.9 0.!2.00.¢

Results andDiscussion

This studywas investigated that whether the course about technology has an impaeservice
teachersattitudes toward technology, Internet and technology based teammihgarningThe

resuls of study support the idea that when-pegvice teachers have engaging and experience in
computer and interndiased learning, they have more positive influence on their attitudes toward
IBL and CBL.Similar findings werdoundby Teo (2009) and Teo et. §2009). Inthese studies
researchersoncluded that perceived usefulness, attitude toward computer use and computer self
efficacy have direct effect on behavioral intention to use technology in classrébbits.(2011)

also reached similar conclusiom the study in which done with peervice teachersstudents
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computer and internet based learning experiences raised their confidence tangaochuse
computer and interndtased sciencdn the study done by Chen, Lambert and Guidry (2010)
revealedhat there is a positive relationship between the usage of learning technology and student
engagement and learning outcomiése results also revealed that if fs@rvice teachers expose to

use computer and Internet frequently, their thoughts to teachibg asmputer and internet
developedOn the other hand, Palak and Walls (2009) reached that teachers in technologically
equipped schools continue to use technoliogways that support their already existing teacher
centered instructional practicésirthemore Russell et al. (2003) found that teachers generally use
technology more for preparation and communication than for delivering instruction or assigning
learning activities that require the use of technol@®gcause of such findings it is important to
emphasize pedagogical aspects of computer based teaching and learning which enable teachers to
take advantage of it not only for preparation and communication but also use it through teaching

process.

As a conclusion, it can be said that the more invokmmvith computers and Internet, the more

gains might be established for ggervice teacherd-urthermoremost of pre-service science
teachersmight become aware of importance of usiogmputer and interndtased teaching
theoretically through the coursésit sometimes they are uncertain about how to apply these
strategies in their future classroortrsother words, there is lack of pedagogical considerations on

pl anning, i mpl ementing and classroom manageme
inefficacies may have impactsonfggee r vi ce teachersdé attitindes to
order to deal with such situations, a suggestion can be teaching with technology should be practiced
frequently in related courseb this way, preservice teaotrs mayunderstand the process of

teaching and learning based on web and the needed techniques for using the process in their own
classroomsStudents who experience this type of courses can easily repeat activities in their
classroomsin addition, it isalso enable studentsdscuss appropriate pedagogical techniques for

teachingveb and computer based science.
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