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1. Introduction

The integration of information and communicatiochieology (ICT) in education has
challenged researchers for almost 20 years. Irr¢sigect, many studies have focused on
measuring the impact of attitudes toward compugltsirini, 2006; Shapka & Ferrari, 2003),
computer experience (van Braak, 2001; Bovée, Vdb@leelissen, 2007) and computer
training (Galanouli, Murphy, & Gardner, 2004; Taty, Wong, & Wettasinghe, 2003).
However, results of an earlier study (van Braalkydeur, & Valcke, 2004) indicate that the
overall impact of these variables on the use offaters in the classroom remains rather low.

Clearly, the issue can not be restricted to mdeadiinology-related factors. The
integration of educational computer use in profassi competencies of teachers implies a
more complex approach. What determines whethehanda teacher uses computers in the
classroom? There is a growing consensus that ihygtiad of educational innovations can
only be explained when also educational beliefeathers are taken into account (Ertmer,
Addison, Lane, Ross, & Woods, 1999; Higgins & Mesel001; Becker, 2001). According
to Pajares (1992), teachers interpret innovaticosraing to their personal beliefs. In other
words, teachers accept more easily innovationsattesiin accordance with their personal
conceptions of teaching and learning. ICT integrath education is therefore unlikely to
succeed unless we understand teachers’ persoradtexhal beliefs and their relationship

with teaching practices (Niederhauser & Stodd#013.



There is a growing body of published researchunaerpins the hypothesis that
teachers’ beliefs affect classroom practices (F&866; Haney, Lumpe, Czerniak, & Egan,
2002). But, research about teacher beliefs andin@gration is still scarce. However, recent
studies (Becker, 2001; Ertmer, 2005; Higgins & Mege2001; Sugar, Crawley, & Fine,
2004) reveal that teachers’ educational beliefd terbe associated with their use of
computers in the classroom. Becker (2001), foraimse, revealed that constructivist beliefs
foster computer use in education. But the lattedifig are not helpful to explain the nature of
educational computer use. Little is know aboutrtiationship between educational beliefs
and specific types of computer use in the classroom

This study aims to determine which teacher beleésconnected to different types of
computer use. Therefore the study first researainesher profiles can be developed that
reflect a typical set of beliefs adopted by teashArnext step is to examine how different
teacher profiles are related to different typesahputer use. Before presenting the results of
the empirical study, we first examine how compuisg has been defined in recent
educational computing research. In a next sectiengescribe the concept of teachers’

educational beliefs and how they are likely touefice the use of computers in the classroom.

2. Background

2.1 Computer use in the classroom

Within the context of educational computer usegrage of definitions, classifications
and typologies can be found. Published studiesaeflarticular views on computer use in a
learning environment. Many researchers have meds@mputer use by reporting the time
teachers and pupils spend using computers or toermnof technology used in the classroom
(e.g., Mathews & Guarino, 2000; O’'Dwyer, RussellB&bell, 2004). In other studies, the

focus is rather on specific software applicatiorise questionnaire designed by Kent and



Facer (2004), for example, reflects a range of agemactivities in order to compare pupils’
home and school use of computers. Although theskest are valuable, they hardly help to
clarify the integrated educational use of the safewvBecker (2000) presented both a software
and an instructional application approach. His syrasked teachers to name the software that
is considered to be most valuable in their teachBugilarly, Waite (2004) reported teachers’
responses about the aims and uses of computersnarg schools.

Only a limited number of studies centre on therirdtonal objectives pursued by
integrating computer use. A clear example is thm8eé Information Technology in
Education Study, (SITES, Module 2 by Kozma, 208&sed on qualitative and quantitative
methods, clusters of pedagogical practices buildmgomputer use were identified. Also,
Ainley, Banks and Fleming (2002) identified categsrof educational computer use such as
“computers as information resource tools”, “compsies authoring tools” and “computers as
knowledge construction tools”. In the same way, |Bagnd Ritchie (2002) differentiate
between types of educational computer use, inctuttire use of computers for
collaboration” or “the use of computers for higleder skills”.

Although each of the available studies enrichegptbiire of educational computer
use, a comprehensive instrument that integratesstgbcomputer use in the context of
primary education is yet not available. Therefargrior empirical study was set up to
identify a typology of actual computer use in prignaducation (Tondeur, van Braak, &
Valcke, 2007). The results suggest a three-fattoctsire, labelled as “basic computer skills”
(to develop pupils technical computer skills), “Ume of computers as an information tool”
(to research and process information) and “theofisemputers as a learning tool” (to
practice knowledge and skills) and demonstratentiezl of examining computer use from a
multi-faceted, rather than a singular, perspediy®wyer et al., 2004; Tondeur et al., 2007).

The scales to identify these three types of commpuge are described in the research method



section. In the present study we relate these tgpesmputer use to teachers’ educational
belief profiles and investigate possible differendgifferent types of computer use could

refer to different beliefs about learning and instion.

2.2 Educational beliefs

“Beliefs” can be described as psychological undedings, premises or propositions
felt to be true (Richardson, 2003). The completasomeone’s beliefs on the physical and
social world and the self is clustered in a bedftem (Rokeach, 1976). Beliefs and belief
systems serve as personal guides in helping ingisdto define and understand the world
and themselves (Pajares, 1992). They allow usrtioged as if the world makes perfectly
good sense” (Cunningham, Schreiber, & Moss, 2009).1

Teachers’ educational beliefs are understandinmgsniges or propositions about
education (Denessen, 2000), established by muhibud experiences (Nespor, 1987, Pajares,
1992). Teachers’ beliefs are considered as relgtstable and act as a filter through which
new knowledge and experiences are screened foringe@@ampbell, Kyriakides, Muijs, &
Robinson, 2004; Kagan, 1992; Nespor, 1987; Pajag9?). In contrast to integrated models
of teaching, beliefs consist of an eclectic mixwé of thumb, generalisations, opinions,
values and expectations (Lowyck, 1994) that undégachers’ planning, decision making
and behaviour in the classroom (Fang, 1996; Kat@®2; Nespor, 1987; Pajares, 1992).

Scholars in the field of educational research HBean developing and validating a
variety of instruments for measuring teachers’ etiooal beliefs (e.g., Hermans, van Braak,
& Van Keer, in press; Kerlinger & Kaya, 1959a, 1B5®%oolley, Benjamin, & Woolley,
2004). In the past, a conceptual shift in researcthe dimensionality of the belief construct
has taken place, and researchers have turnedattesition toward a multidimensional

approach to structure the belief system. Fifty yeao, for example, Kerlinger and Kaya



(1959a, 1959Db) criticized the bipolar distinctiogtween teacher-centred “traditionalistic” and
more “progressive” or student-centred educatioeéiefs. Their study provided support for
the hypothesis that teachers hold both “traditistial and “progressive” educational beliefs.
Recently, Woolley et al. (2004) developed the “Teas Beliefs Survey” (TBS). In their
instrument, the dimension “traditional teaching”inlafocuses on traditional approaches to
the curriculum and assessment. The second dimerfsmmstructivist teaching”, embraces
student-centred approaches to teaching and lear@mugidering the fact that teachers are
expected to adopt concurrent educational belibésquestion is put forward whether specific
belief profiles can be found in teachers, basetherextent to which they adopt traditional

and constructivist teaching beliefs.

2.3 The link between educational beliefs and coerpige in the classroom

Even though the conditions for successful ICT iraéign finally appear to be in place
- such as access to infrastructure, increased cemgkills and sufficient computer training -
the implementation of educational computer usenodyet reached a critical level
(Scrimshaw, 2004; van Braak et al., 2004). Thigyests, as stated above, that additional
barriers specifically related to teachers’ educstideliefs, might be at work (Ertmer, 2005).
In the research literature it is acknowledged teathers’ beliefs tend to be associated with
their specific use of ICT in the classroom (e.gcBer, 2001; Ertmer, 2005; Windschitl &
Sahl, 2002). Several studies explain this by hyg&ithing that teachers who use computers do
so because their conceptions of using ICT fit thi@r existing teaching beliefs or belief
system (Higgins & Moseley, 2001; Sugar et al., 90G4he teacher perceives that the
computer addresses important instructions andilegameeds, the perceived value will be

higher (Niederhauser & Stoddart, 2001).



There is growing evidence that teachers, adoptmgteuctivist beliefs, are highly
active computer users (Becker, 2001; Niederhaus®tofidart, 2001). It appears that
computers serve as a valuable instructional toolaesrooms in which teachers hold personal
beliefs aligned with constructivist pedagogy. Siedecational authorities present ICT
especially as a tool for enacting student-centrtedaula (Hawkridge, 1990), teachers
adopting strong traditionalist educational beli@fs less likely to use computers in their
classroom practice (Ertmer, 2005).

Given the differences in beliefs, it is expecteat tieachers’ approaches to use ICT
will also differ. It is therefore necessary to urelendhow computers are being used in the
context of teaching and learning (O’'Dwyer et al02; Tondeur et 312007). A computer
does not embody one single pedagogical orientaiti@ffers a spectrum of approaches to
teaching and learning. According to Niederhausedr@toddart (2001), teachers select
applications of computers in line with their seiectof other curricular variables and
processes (e.g., instructional strategies) thattfittheir existing educational beliefs. Only
recently researchers have studied educational cempse in relation to teacher belief
systems (Windschitl & Sahl, 2002). The research@&we available shows that low-level
computer use tend to be associated with teachéreckpractices, while high-level use tend to
be associated with student-centred, or constrgtiractices (Ertmer, 2005). Constructivist

teachers are also more likely to use computersorerohallenging ways (Becker, 2001).

2.4 General aim of the present study

This study builds on the idea that educationakielaffect decisions about classroom
practices, including the issue of computer use.l®rievious researchers have documented
the link between teachers’ educational beliefs@mdputer use, this paper studies the

relationship between profiles in teacher beliefd different types of computer use. The first



step in this study was to delineate teacher poblesed on the extent to which they possess
traditional and constructivist teaching beliefse®econd step was to examine how different
teacher profiles relate to different types of cobepuise, more specifically (1) “basic
computer skills”, (2) “the use of computers asr#orimation tool” and (3) “the use of

computers as a learning tool”.

3. Research method

3.1 Sample

Data collection was restricted to teachers in prnsghools in Flanders, the Dutch-
speaking part of Belgium. A stratified sample ofsédools was involved in the study.
Stratification variables were related to the typeducational network and the degree of
urbanisation (rural/urban). Fifty-seven school pipals were willing to participate in the
study, reflecting an 81.4% response rate at sdewel. At least one teacher at each grade
level completed a questionnaire, resulting in diatn at least six teachers per school. The
sample comprised 574 teachers, of which 81.5% teanale. Teacher age varied from 22 to

64 years, with an average age of 37.

3.2 Instruments

A questionnaire was developed in order to gathfermmation from teachers about
their educational beliefs and about their use ofipaters in the classroom. The questionnaire
consisted of two parts: (1) teachers’ educatioetiefs and (2) different types of computer

use in the classroom.

3.2.1 Measuring teachers’ educational beliefs



In this study, teachers’ beliefs about educatieneameasured through two scales,
developed by Woolley et al. (2004). Their “teacheliefs survey” for primary teachers
contains two subdimensions: “traditional teachiGigT) and “constructivist teaching” (CT).
The TT scale contains items such as, “I teach stdbgeparately, although I'm aware of the
overlap of content and skills” or “For assessmemppses, I'm interested in what students
can do independently”. In addition to the tradiabdimension, examples of the CT scale are
“l involve students in evaluating their own workdesetting their own goals” and “I make it a
priority in my classroom to give students time torktogether when | am not directing
them”. Respondents were asked to rate each statemenfive-point scale: 0 = “totally
disagree”, 1 = “disagree”, 2 = “neither agree nsadree”, 3 = “agree” and 4 = “totally
agree”. Internal consistency was measured with kaomw'sa: TT scale ¢ =.74) and CT
scale ¢ = .68). The results also suggest that there @sdipe association between both

beliefs scalesr(= 0.22).

3.2.2 Measuring different types of computer use

To verify whether profiles in teacher beliefs agtated to different types of computer
use in the classroom, an additional instrument €an et al., 2007) was included in the
questionnaire. This instrument synthesises theahttpes of computer use in Flemish
primary education. “Basic computer skills” (3 itenmentifies the use of computers as a
(separate) school subject to teach pupils techonaalputer skills, such as “I teach the pupils
to make good use of the keyboard and mouse” atehtth pupils learning basics of operating
systems used at school”. The second and third @agsgepresent educational uses of
computers not restricted to its use as a schogésuuiComputers as an information tool” (5
items) encompasses such aspects as “The pupitbkeisemputer to select and retrieve

information” and “The pupils use the computer akemonstration tool”. Emphasis is on the



interaction between pupils and the subject-domairient: researching and processing
information and communication. Finally, the catggti@omputers as learning tools” (4

items) includes items such as “The pupils use tmepaiter to practice knowledge or skills”
and “The pupils use the computer to elaborate iegreontent”. The respondents were asked
to indicate, on a five point scale, the extent toal they use the computer for various tasks:
0 ="never”, 1 = “every term”, 2 = “monthly”, 3 =weekly” and 4 = “daily”. Control of the
psychometric quality of the research instrumeneatéy a high internal consistency level for
“basic computer skills"d = .81), “computers as an information toad’ € .83) and

“computers as learning toolsti = .77). Table 1 shows the correlations betweerthiee sum

scales.

<Insert Table 1 about here>

The results suggest that there is a reasonablevgoassociation between “Basic
Skills” and both “Information tool” and “Learningol”. In educational practice, it is often
less easy to differentiate in a straightforward Wwatween the three types of computer use
(Tondeur et al., 2007). For example, the distimcbetween basic computer skills and
educational computer use can be marred by theHfattechnical use of computers involves
nevertheless some knowledge construction. In tasgmt study, analysis results suggest that
when teachers stress the use of computers as iatiomrand learning tool, they are also

likely to stress the development of basic compsikdls.

3.3 Data analysis
First, a cluster analysis was performed to idergifyfiles in the teacher educational

beliefs (k-mains clustering procedure). Clusterysia helps to group a number of
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individuals into clusters so that individuals witha cluster are more similar to each other than
those from other clusters (Aldenderfer & Blashfje1884); this is also called multivariate
similarity (Gore, 2000). Scores on the two educsidelief scales “traditional teaching” and
“constructivist teaching” (Woolley et al., 2004) igaused to develop the profiles. The results
thus obtained allow us to better understand hoehtera possess both traditional and
constructivist teaching beliefs. Since cluster gsialis also an interpretative quantitative
procedure, there is no single solution to the ass)yand the choice for a specific number of
final clusters is subjective. A four-solution argfywas pursued in this study, building on the

scores on the two scales (Fig.1).

<Insert Figure 1 about here>

Second, the differential impact of the four prdfilae teacher beliefs on types of
educational computer use was studied by computiegveay ANOVAS. Scheffe post-hoc
tests were computed to study specific contrastedmt teacher profiles when significant

differences were found.

4. Results

4.1 Four profiles in teachers’ educational beliefs

The first analysis examined whether teacher pofin be defined by classifying
them according to traditional and constructivist@ational beliefs. Based on cluster analysis,
the respondents were distributed among four clsisterfollows: 180 were classified as cluster
1 (34% of the 523 respondents), 140 were groupetuster 2 (27%), 171 teachers belonged

to cluster 3 (33%), and 32 could be found in clugté%). Figure 2 presents the mean scores
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of the two classification measures of each clugterfacilitate data analysis, sum scores were

calculated for the two educational belief scalemiimum 0 - maximum 100).

<Insert Figure 2 about here>

The differences between the mean scores of tlstechuwere statistically significant
for both scale scores, with the exception of thieedince between cluster 3 and 4 on the CT
scale score. Teachers in cluster 1 reflect a jgrafith relatively high scores on both the TT
Scale and CT Scale. In contrast to this “constvigttand traditional profile” (C&TP), are
teachers in cluster 4. Cluster 4 brings togethatters with a profile that reflects low scores
on both the CT and the TT Scale. Teachers in thiger are stated to reflect an “undefined
profile” (UP). Teachers in cluster 2 had relatywkigh mean scores on the CT Scale but
relatively low scores on the TT Scale. Thereforephofile of teachers in this cluster is
labelled as “constructivist profile” (CP). In coast, teachers in cluster 3 are defined as

reflecting a “traditional profile” (TP).

4.2 Linking teacher profiles and types of computss

In the next step, we included Multivariate analysfisariance (MANOVA) to test the
differences in computer use statistically. Theddgdrofiles were entered as independent
variables to compare the three types of computeirusach cluster. Based on the Wilks’
lambda criterion, the multivariate test shows aisicant cluster effecti(3, 507) = 5.284p
< 0.001). The corresponding ANOVA's also reveahsgigant cluster effects: “Computer
Skills” (F(3, 507) = 3.676p = 0.012), “information tool” (3, 510) = 13.535p =0.000) and
“learning tool” (3, 510) = 13.535p =0.000). Figure 3 shows the cluster mean for three

types of computer use in the classroom.
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<Insert Figure 3 about here>

In accordance with the findings mentioned abowaghier profiles represented in
clusters 1 and 2 (C&TP and CP) with relatively sgger constructivist beliefs, report a higher
frequency of computer use on the three differeakesc Post hoc analyses (Sheffe criterion)
were conducted to verify whether different teagtrexfiles are related to different types of

computer use in the classroom. Significant diffeemnare summarised in Table 2.

<Insert Table 2 about here>

The results highlight a significant difference beém cluster 1 (C&TP) and 3 (TP) in
the categories “computer skills” and use of “conapsitas information tool”. Teachers in
cluster 1 (C&TP) scored significantly higher onlbbgpes of computer use. The post hoc
tests also revealed a significant relationship betwcluster 2 (CP) and cluster 3 (TP).
Teachers in cluster 2 (CP) rated significantly leigim the use of “computers as information
tool”. Finally, teachers belonging to cluster 4 jU&ported on average a significantly lower
score on the use of “computers as a learning thalfi teachers in cluster 1 (C&TP).
Remarkably, compared to teachers in cluster 1 (O&#Rchers cluster 3 (TP) had a
significantly lower mean score on both “computaliskand “use of computers as
information tool” but not on “use of computer aari@ng tool”.

No significant effect was found between clusteC&P) and 2 (CP). These teachers
reflect relatively high scores on “constructivisathing”. However, teachers in cluster 1
(C&TP) report higher scores on the three typesafiguter use. Furthermore, no significant
differences were found between teachers in cl@s{&P) and cluster 4 (UP). Although the

differences are not statistically significant,stworth noting that the mean scores of teachers
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with an undefined profile were higher in comparisdath traditionalist profile teachers, with

the exception of the scores on the “learning tsctle.

5. Discussion

Results of the present study indicate a consis&dationship between teacher profiles,
based on their educational beliefs, and the frecpehclass use of computers: a teacher
profile with relatively high constructivist belietends to show a high frequency of
educational computer use. This finding is in acao#® with earlier research about the role of
educational beliefs in relation to ICT integratiarclassroom practice (Becker, 2001;
Granger, Morbey, Lotherington, Owson, & Wideman)20 As stated earlier, it could be
argued that computers serve as a valuable inginadttool in classrooms in which teachers
hold personal beliefs aligned with constructivisdpgogy (Becker, 2000). Interestingly, a
teacher profile with relatively high constructivigliefs and also high traditionalist beliefs
leads to the most frequent adoption of all typesamhputer uses. One possible explanation is
that, since teachers use computers in ways thaioasstent with their personal beliefs, a
broader spectrum of educational beliefs might taauh more diverse use of ICT. This result
provided support for the hypothesis that teacheld both traditionalist and constructivist
educational beliefs. As stated earlier, researdeegs, Kerlinger & Kaya, 1959a, 1959b)
criticized the bipolar distinction between teachentred “traditionalistic” and more
“progressive” or student-centred educational belafd have turned their attention toward a
multidimensional approach to structure the belystem.

Furthermore, teacher belief profiles tend to beeassed with different types of
computer use. This result confirms the importarfeexamining different types of computer
use (O’'Dwyer, et al., 2004; Tondeur, et @D07). Teachers with a traditional teaching peofi

for example are less likely to use “computers asmBormation tool” where the emphasis lies
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on the autonomous interaction between the pupilth@dubject domain content. Pupils are
given more degrees of freedom when the computesad to research and processing
information when compared to the two other typesashputer use. It could be suggested that
the use of “computers as an information tool” lEgh-level use of computers, associated
with more student-centred, or constructivist pragi In addition, teachers with a traditional
teaching profile are much more likely to use “conepsi as a learning tool” as compared to
using “computers as an information tool”. For thisup of primary teachers, drill-and-
practice activities on the computer are more comritaran be suggested that teachers are
likely to adopt practices with computers that aréine with their beliefs about teaching.

The results indicate that the use of ICT is medi&gteachers’ beliefs about teaching
and learning. Considering our result, what is thle of teachers’ educational beliefs in
supporting them to integrate ICT in the classro@mfte professional development is a
crucial factor in the process of ICT integratiorestucation, it might be useful to design
professional development schemes that take intoust@ducational beliefs (Antonietti &
Giorgetti, 2006; Higgins & Moseley, 2001). How tcilitate and support this in a pre- or in-
service training approach is less clear, espedatigtaff developers that are familiar with the
development of technical ICT skills. In this respataff developers might consider
introducing ICT to accomplish that which is alreadyued (Ertmer, 2005). According to
Zhao and Cziko (2001), the further a new teachiagtice is from the existing practice, the
less likely it will be implemented successfully. €@ma computer application is integrated, the
emphasis can switch to its potential for achie\additional aims, including those that are
supported by broader or different educational el[Ertmer, 2005).

The belief-action relationship must be seen asreetional: beliefs lead to actions,
which, in turn, lead to the creation of new, re¢omsed or reaffirmed beliefs (Haney et al.,

2002). Teachers’ practices and belief profilescarginually shaped by their ongoing
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experience as teachers (Becker & Ravitz, 1999). S2adies indicate that, in conjunction with
the use of ICT over time, teachers often change ¢thessroom practice and adopt more
student-centred, constructivist beliefs (e.g., Bed Ravitz, 1999; Honey & Moeller, 1990).
However, these studies have not offered clear egfilans for why some teachers transform
their beliefs or change their belief profile. Wiot#l and Sahl (2002) stipulate that the
conditions of ubiquitous ICT alone, do not automelty initiate teachers’ shift towards
constructivist beliefs. It can be argued thatniude the use of computers, teachers must
have models of how computers work in the classraothmust be supported to reflect on
their own role in the learning process. Observingesssful ICT integration might increase
teachers’ perceived need for change as well aseaisem that the required changes are not
impossible (Zhao & Cziko, 2001). They must be peadly convinced of its benefits and see
the utility of using a particular technology (LaB900). This might explain why in-service
approaches that build on good practices are agteecand valued by teachers.
Policymakers still tend to operate as if educatichange is a unidirectional process
(Niederhauser & Stoddart, 2001). They assume teaeti# accept and implement
innovations such as ICT integration mandated fropndown. This is often not the case
(Tondeur, van Braak & Valcke, in press). In fatteachers feel pressured to change their
educational beliefs in order to integrate ICT, tlaeg more likely to resist adopting ICT (Zhao
& Cziko, 2001). In this context, the school leviys a key role. It is in the workplace that
the model should be situated, opportunities fomleg provided and positive reinforcement
and support offered. Problems can arise if teacherking within the same project, have
different conceptions about the role of ICT (Antethi& Giorgetti, 2006). It is recommended
that school administrators work closely with teashe address their beliefs and concerns
about ICT integration and provide an influentialdeof personal support and resources

(Sugar et al., 2004). In this respect, preparingCancurriculum at school level can be a
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crucial step towards the practical integration®Tf lin the classroom through the setting of
shared educational goals and the means to rehése fThe development of an ICT school
policy gives stakeholders the opportunity to reffedmout their educational beliefs in relation
to their use of ICT.

Given the current emphasis on ICT integration inocation and the importance of
teacher beliefs, future research should focus jpthden the belief/teaching relationship. The
next step is to adopt qualitative approaches théd lon classroom observation and to study
whether teachers adopt types of computer applicsitivat are consistent with their
educational beliefs. Another issue which requitether study is the influence of contextual
school factors on teachers’ capacity to apply theirefs in daily classroom practice. Local
school policies are in this context of importantiee latter requires more advanced statistical
techniques (i.c. multilevel analysis) that recognize hierarchical structure of teachers nested
within schools. Finally, research is needed tofydhie relative impact of professional

development initiatives in influencing teachersliéfeprofiles.

6. Conclusions

This research has focused on how profiles of taatbducational beliefs affect the
integration of ICT in education. Overall resultggast that teachers with a profile that
represents both strong constructivist and straagjtionalist beliefs are more likely to adopt
educational computer use. It seems that, to fullise the wide range of educational
possibilities offered by ICT, a broad profile ofueational beliefs is required. Furthermore,
teachers’ belief profiles tend to be associatet ditferent types of computer use. This
relationship might gain a greater appreciationwby teachers don’t make wider use of ICT.
As a consequence, an understanding of teachefdislian important factor in supporting

further ICT integration in education.



17

References
Ainley, J., Banks, D., & Fleming, M. (2002). Thdlurences of IT: perspectives from five
Australian schoolslournal of Computer Assisted Learning, 385-404.
Albirini, A. (2006). Teachers’ attitudes toward anfnation and communication technologies:
the case of Syrian EFL teache@amputers & Education, 4873-398.
Aldenderfer, M. S., & Blashfield, R. K. (1984}luster AnalysisBeverly Hills, CA: Sage

Press.
Antonietti, A., & Giorgetti, M. (2006). Teachersélefs about learning from multimedia.
Computers in Human Behavior, ,2267-282.

Baylor, L. A., & Ritchie, D. (2002). What factoradilitate teacher skill, teacher moral, and
perceived student learning in technology-usingsri@om?2omputers & Education,
39, 395-414.

Becker, H. J. & Ravitz, J. (1999). The influencecomputer and internet use on teachers’
pedagogical practices and percepticimsirnal of Research on Computing in
Education, 31356-384.

Becker, J. H. (2000}-indings from the teaching, learning and compusgvey: Is Larry
Cuban RightPaper presented at the School Technology Leage@inference of the
Council of Chief State School Officers, WashingtbrC.

Becker, H. J. (2001How are teachers using computers in instructiéaper
presented at the Annual Meeting of the Americandatlonal Researchers
Association, Seattle, http://crito.gsm.uci.edu/tlc

Bovée, C., Voogt, J., & Meelissen, M. (2007). Comepuattitudes of primary and secondary
students in South Afric&€omputers in Human Behavior, ,2B762-1776.

Campbell, J., Kyriakides, L., Muijs, D., & Robinsd¥. (2004).Assessing teacher

effectiveness: Developing a differentiated modehdon: RoutledgeFalmer.



18

Cunningham, D. J., Schreiber, & J. B., Moss, C.2006). Belief, Doubt and Reason: C. S.
Peirce on educatioiducational Philosophy and Theory,,3777-189.
Denessen, E. (2000pvattingen over onderwijs (Beliefs about educatiépeldoorn,

The Netherlands: Garant.

Ertmer, P. A., Addison, P., Lane, M., Ross, E., &ls, D. (1999). Examining teachers’
beliefs about the role of technology in the eletagnclassroomJournal of research

on Computing in Education, 324-72.

Ertmer P. A. (2005). Teacher pedagogical belid¢fs:final frontier in our quest for
technology integration2ducational Development Research and Developmant, 5

25-39.

Fang, Z. H. (1996). A review of research on teatiefiefs and practice&ducational
Research, 3847-65.

Galanouli, D., Murphy, C., & Gardner, J. (2004 ¢athers’ perceptions of the effectiveness
of ICT-competence trainingcomputers & Education, 4&3-79.

Gore, P.A (2000). Cluster analysis. In: H.E.A. Taysand S.D. Brown, Editorgjandbook of
applied multivariate statistics and mathematicaldaling(pp. 297-321). Academic

Press, San Diego, CA (2000).

Granger, C. A., Morbey, M. L., Lotherington, H., ®en R. D., & Wideman H. H (2002).
Factors contributing to teachers, successful implgation of IT Journal of

Computer Assisted Learning,,480—448.

Haney, J. J., Lumpe, A. T., Czerniak, C. M., & EQdn(2002). From beliefs to actions: The
beliefs and actions of teachers implementing cbadgurnal of Science Teacher

Education, 13171-187.



19

Hawkridge, D. (1990). Who needs computers in sghaoad whyZComputers and
Education, 151-6.

Hermans, R., van Braak, J., & Van Keer. (in preBg\kelopment of the beliefs about primary
education scale: Distinguishing a developmentalteartsmissive dimension.
Teaching and Teacher Education

Higgins, S., & Moseley, D. (2001). Teachers’ thimkiabout information and
communications technology and learning: beliefs amdomesTeacher
Development, 5191-210.

Honey, M., & Moeller, B. (1990). Teacher’s beligfisd technology integration: Different
values, different understandings. CTE TechnicaldReigsue No. 6.
http://www.edc.org/CCT/ccthome/reports/tré.html.

Kagan, D. M. (1992). Implications of research acacteer beliefEducational Psychologist,

27, 65-90.

Kent, N., & Facer, K. (2004). Different worlds. Amparison of young people’s home and
school ICT useJournal of Computer Assisted Learning, 280-455.

Kerlinger, F. N., & Kaya, E. (1959a). The constroctand factor analytic validation of scales
to measure attitudes toward educatiéducational and Psychological Measurement,
19 13-29.

Kerlinger, F. N., & Kaya, E. (1959b). The predi&ivalidity of scales constructed to measure
attitudes toward educatioBducational and Psychological Measurement, 3@—

317.

Kozma, R. (ed.) (2003Y.echnology, innovation and educational change: @¢bgl
perspectiveEugene, OR: Information Society for Technology auEation [ISTE]
Publications.

Lam, Y. (2000). Technophilia vs. technophobia: Alpninary look at why second-language



20

teachers do or do not use technology in theiisotasns Canadian Modern Language
Review, 56390-420

Lowyck, J. (1994). Teaching effectiveness: An ow@mwof studiesTijdschrift voor
Onderwijsresearch, 194.7-25.

Mathews, J. G., & Guarino, A. J. (2000). Predictiegcher computer use: A path analysis.
International Journal of Instructional Medi&7, 385-392.

Nespor, J. (1987). The role of beliefs in the pcacof teachingJournal of Curriculum
Studies19, 317-328.

Niederhauser, D. S., & Stoddart, T. (2001). Teaghastructional perspectives and use of
educational softward.eaching and Teacher Educatidry, 15-31.

O’Dwyer, L. M., Russell, M., & Bebell, D. J. (2004¥entifying teacher,
school and district characteristics associatell elémentary teachers’ use of
technology: A multilevel perspectivEducation Policy Analysis Archives,,1233.

Pajares, M. F. (1992). Teachers beliefs and eduatresearch: Cleaning up a messy

constructReview of Educational Research, 827-332.

Richardson, V. (2003). Preservice teachers’ bellafd. Raths, & A. C. McAninch (Eds.),
Teacher beliefs and classroom performance: The ainpiateacher educatiofpp. 1—
22). Greenwich, CT: Information Age Publishing.

Rokeach, M. (1976Beliefs, attitudes, and values. A theory of orgaimin and changeSan
Francisco, CA: Jossey-Bass.

Shapka, J. D., & Ferrari, M. (2003). Computer-redbattitudes and actions of teacher

candidatesComputers in Human Behaviour,,1219-334.

Scrimshaw, P. (2004). Enabeling teachers to mageessful use of ICT. http://becta.org.uk.

Sugar, W., Crawley, F., & Fine, B. (2004). Exam@ieachers’ decisions to adopt new



21

technology Educational Technology and Society201-213.

Tan, S. C., Hu, C., Wong, S. K., & WettasingheMJ(2003). Teacher training on
technology-enhanced instruction — a holistic apphoEducational Technology &
Society, 696-104.
Tondeur, J., van Braak, J., & Valcke, M. (in pre€d)rricula and the use of ICT in education:
Two worlds apartBritish Journal of Educational Technology.

Tondeur, J., van Braak, J., & Valcke, M. (2007)waeods a typology of computer use in
primary educationJournal of Computer Assisted Learning, 237-206.

van Braak, J. (2001). Factors influencing the dssomputer mediated communication by

teachers in secondary scho@®mputers & Education, 3@,1-57.

van Braak, J., Tondeur, J., & Valcke, M. (2004)pkining different types of computer use
among primary school teachel&iropean Journal of Psychology of Education, 19,

407-422.

Waite, S. (2004) Tools for the job: a report of tetoveys of information and
communications technology training and use ferdity in primary schools in the

West of EnglandJournal of computer Assisted Learning, 2Q-20.

Windschitl, M., & Sahl, K. (2002). Tracing teacharse of technology in a laptop computer
school: The interplay of teacher beliefs, sodialamics, and institutional culture.
American educational research journal,,3%5-205.

Woolley, S. L., Benjamin, W-J. J., & Woolley, A. \i2004). Construct validity of a self-
report measure of teacher beliefs related to coctstist and traditional approaches to

teaching and learningducational and Psychological Measurement, &9-331.
Zhao, Y., & Cziko, G. A. (2001). Teacher adoptidriechnology: A perceptual control

theory perspectivdournal of Technology and Teacher Educatiar(-30.



22

List of captions of figures and tables

Figure 1 Four cluster solution based on the TT Scale ah&Cale.
Figure 2 Mean scores of the clusters (profiles) on theStale and CT Scale.

Figure 3 Mean scores of the clusters on three types opaben use.

Table 1:Pearson product-moment correlation coefficients agihe three types of computer
use

Table 2:Overview of significant difference between thetelssfor each type of ICT use



